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ABSTRACT 

A contamina tion study was conducted at se lected 

stations on J. Percy Priest Reservoir and its tributaries 

between November 3, 1968 and June 18, 1969. To determine 

the extent of contamination samples of the water were 

tested for the total coliform, fecal coliform and entero­

coccus bacteria by the Membrane Filter Technique. 

Data from this study indicated that the reservoir and 

its tributaries were periodically contaminated. However, 

the water quality as i ndicated by those tests throughout 

t he study met the s tandards recommended by t he Tennessee 

Stre am Pollution Control Board (1q62 ) And the Federal 

Wa t ~r Pol l uti on Control Admin istration (1969) . 

Locat ion of s amplin g areas , depth of samples, climate 

and seasons , and physic a l and biochemi cal conditions were 

factors that appear ed to influence the presence and 

numbers of these groups . 
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Chap ter I 

I NTRODUCTION 

The maintenance of inland waters is of growing 

concern in America today. Misuse, through pollution, 

is a primary cause for the alteration of the natural 

biological systems found in aquatic communities. 

The bacteriological condition of an aquatic 

community may determine the present and future use of 

that community. In order to determi ne water quality 

several indicators of pollution may be used. Indication 

that in te stina l pollution he s occurr .ed ma y be demonstrated 

by testin g for t he pres ence and number of certain bacterial 

groups. 

The purpose of this i nvestigation wa s to determine if 

the water in J. Percy Priest Reservoir and tributaries was 

polluted . This was accomplished by analyzing water samples 

f or bacterial indices of pollution . Designated areas of 

J . Percy Priest Reservoir and tributaries were checked 

peri odical l y from November 3, 1968 to June 18, 1969, to 

obtain s amples for laboratory diagnosis. 

The followin g laboratory tests were used in making 

the study: 

1. Total coliform 

2. Fecal coliform 

3. En t e r ococc i 
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This contamination study was the first of its kind to 

be carried out on J . Per cy Priest Reservoir and its 

tribu taries since its impoundment. 

Dur ing the period of this study Mildred B. Perry 

also of Austin Peay State University, conducted a systematic 

study of t he water quality of the reservoir using certain 

chemical indices (Perry, 1969). 



Chapter II 

G~NERAL CHARACTERISTICS 

OF THE STUDY AREA 

Descri ption an d Location 

J. Percy Priest Reservoir is a newly impounded , May 

1968, lake by the U. S. Army Corps. of Engineers , on Stones 

River . Its northern border ex tends from Stones River mile 

6.8, eight miles eas t of Nashville, Tennessee , l a titude 

36° 10 1 , longitude 86° 20 1
1 with its southern border at the 

confluence of t he East Fork Stone s River and the West Fork 

Stones River, near Old Jefferson community, latitude 35° 59~ 

longitude 86° 20 1 , a distanc e of approximately 37 river 

miles (Corp s of Engineers , 1967) . The East Fork Stone s 

River , West Fo~k Stones Ri ver , and the Middle Fork St ones 

Ri ver ar f. the main tributarie s of the reservoir . However , 

there are numer ous creeks ~nd se a s ona l streams which form a 

part of the drainage s ystem . The East Fork Stone s River 

originates ap proxima t ely 46 river miles fr om its confl uen ce 

wi t h the We st Fork Stones River , near Woodb ury in Cannon 

County. The West Fork Stone s River originates approximat ely 

25 river mi l es , i n southern Ru therford Co unty , before 

joining t he East Fork Stones River. The head wa ters of the 

Middl e Fork Stones River are in southeaste rn Rutherford 

County and empty into the We st Fork at r iver mile 17. 

A drainage area of approximately 892 squar e mi l e s 
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s up plies the r eservoir . Thi s a r ea, St one s Ri ver Dr a i nage 

Bas in , i s a par t of t he Cumb erland River Drainage Basin 

(C orp s of En gi nee rs , 1967) . Th i s draina ge ba sin i s almost 

entirely in t he Central Basin of Tenness ee . A l arge 

quanti t y of t he water i n the reservo i r or i ginates a s surfa ce 

run off t ha t f l ows into s i nkhole s , col l ec ts i n und er ground 

s t re ams , and r eappears a s spr i nv, s (Pa rchment, 1961). These 

springs ar e n umerous in t he cas in an d eventua lly form 

meanders t o t he tributar i es. Small quantities of water 

are discharged from these springs and t he yield fluctuates 

with the season. 

The water level of J. Percy Priest Re servoir is subject 

to f luctuati ons caused by winter and spring floods. The 

mechanical re gulation of t he water level i s controlled by 

spillways at J. Percy Pri e st Dam (Corp s of Engineers, 1967). 

Durin g the f l ood season , wi nter and spring mon ths, t he 

e leva t ion ma y be as hi gh a s 504 .5 f eet above sea level, 

wi th a surface area of 20 , 720 acres, whereas , dur i ng t he 

summer an d ear l y f all , the e l eva t ion ma y be as l ow a s 

490 f ee t above se a level, wi t h a s ur f ace area of 14 , 230 

acre s (Metr opo l i tan Pl anning Commis sion , 1968 ) . 

Becau se of t he f l uc tuati on i n sur f ace a r ea there i s 

an extr eme s easona l change in t he phys i ca l appear an ce of t he 

r es ervoir marked by t he di sa ppear ance and reappeara nce of 

bays , lagoon s, and i nlets which ma ke up the shoreline. 

Geo logy 

The geol ogy of the study area may play an impor tant 
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role in the pres ence and number of the bacter ia l indi cators 

of pollu t i on . Bur dic k (1 969) and Perry (1 969) r eported 

that the wate r in the reservo i r wa s s li ght l y alkaline be­

cause of lime s tone. The me anders and streams have exposed 

rock bottoms of l i mestone fr equently fractured t o a 

considerable extent. There a r e four di f f erent stra ta found 

in the Stones River Basin, they are: Mur f reesboro Limestone, 

Pierce Limestone, Ridley Limestone, and Lebanon Limestone. 

These are referred to as the Stones River Group, of the 

Ordovician Period (Parchment, 1961). 

The soil topography in the basin is: (1) level to 

rolling , very rocky, clay soils, (2) level to rolling, 

deep, terrace bottom soils, and (3) rolling to hilly, deep 

loamy soils (Metropolitan Planning Commission, 1968). 

Public~ 

Several recreational and park sites have been construc­

ted alon ~ t he shoreline by local governments and the Corps 

of En gi ne ers. The primar y re creati ona l use s of t he 

res ervoir Bnd tri butar y su r fa ce wa ters are fishin g and 

boa ting . 

Effluent from t he Mur fr eesboro sewage treatment plant 

i s emptied into t he West Fork Stones River. The eff luent 

f rom t he Woodbury sewage treatment plant and t he Veteran's 

Hospital, Murf reesboro, is emp t i ed into the East Fork 

Stone s Ri ver. The only s our ce of eff luen t dischar ge direct­

ly into the r e s ervo i r is t he Radnor sewage treatment pl ant 

in Davidson Coun t y . Its outfall i s in a bay near river 



mi l e 12 . There i s no known dis charge of industrial WAs tes 

into the r es er voir or its main tributaries. 

Clima te 

The climate i n the Centra l Basin i s mild with rare 

extreme s of hea t or cold. The avera ge me an ann ual tem er p -

ature f or the a rea is about 59° F. Except for some 

exceptional win ters t he temperature rarely goes below 

20° F; and the summer temperature rarely exceeds 100° F 

(Blandon, 1969). 

6 

The ground is rarel y covered by snow for more than a 

few days at a time, and t he annual period of frost varies 

f r om 200 to 230 days. The annual average of 52 inches of 

rainfal l is not considered excessive, but sufficient for the 

maintenance of t he water level. The humidity is temperate 

wi t h an annual average of 72%. During the fall and winter 

months the reservoir ts swep t by a southwest wind, while 

i n t he spring and summer t he prevailing winds are from the 

nor th to northeBst (Blandon, 1969). 

Sampling stations 

Sampling stations (Figures 1 and 2) were selecte d to 

establish: (1) a longi tudinal profi le of t he reservoir, 

(2) the de gre e of con tamina tion near recreationa l areas, 

(3) the effect of effluent s in the tributaries, (4) contam­

ination at de signated locations in t he drainage basin . 

The stations were: 

R-1 -West Fork Stones River , 300 yards ~rom the 
mergence of the East Fork Stones River and West 
Fork Stones River 



R-1' - Bottorn 

R- 2 -East For k Stones Ri ver , 300 yards from t he merg -
an ce with the West Fork Stones River 

R-2'-Bottom 

R-3 -Bay at mile 33 near the mouth of Fall Cree k 

R-3 1 -Bottom 

R-4 - Channel at mile 30 southwest of Smyrna 

R-5 -100 feet from Sewart Air Force Base 

R-6 -Mouth of bay st Sewart Air Force Base, 
from the river chann el 

R-6 1 -Bottom 

R-7 -Channel at mi le 28 

R-7 1 -Bot tom 

R- 8 -Channel at mile 25 near Hollandale Road 

R-8 1 -Bottom 

Road 

100 feet 

R-9 -Bay N. W. of Sewart Air Force Base near the mouth 
of Hurric ane Creek 

R-10 -Channel , N. E. a t ml le 22 

R-10 1 -Bottom 

R-11 -Bay, north of Sewart Air Forc e Base , west of 
Jones Mill Road 

R-12 -Channel at mile 15, near Mt . Vi ew Road; a bridge 
is now under con struction here 

R-12 1 - Bottom 

R-13 -Bay near Spring Creek at mi le 14 

R-1 3 1 - Bo ttom 

R-14 -Bay at the mouth of North and Wright Creeks 

R-15 - Channel at mile 12 near the Bay of R-14 

R-15 1 - Bottom 
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R-16 - Small ba y and re cy, eati.on area 3/4. mi. s .w. of Dam 

Dam - S8mples were t aken 400 f ee t s outh of Dam 

Dam 1 - Bot tom 

T-1 - 200 f ee t upstream from Woodbury sewage treatment 
plant, at mile 43.8 of East Fork Stones River 

T-2 -2,000 feet downstream from Woodbury sewage 
treatment plant, at mile 43.4 of East Fork Stones 
River 

T-3 - Bridge of Bettyford Road, at mile 15.1 of East 
Fork Stones River 

T-4 -Bridge on U.S. 231, Walter Hill Dam at mile 
919 of East Fork Stones River 

T-5 -Bridge on U.S. 231 south of Murfreesboro, at 
mile 1.8 of Middle Fork Stones River 

T-6 - Bridge on Old Nashville Hi ghway, at mile 15.8 
of West Fork Stones River 
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T-7 -300 feet downstream from Murf r eesboro sewage 
treatment plant, at mile 14.6 of West Fork Stones 
River 

T- 8 - Bridge on U.S. 70, at mi. le 5.3 of Steward's 
Creek 



ADAPTED FROM A MAP BY THE 
U. S. CORPS OF ENGINEERS 

Figure 1. The J. Percy Prie9t Re9ervoir 
showing the location of 
sampling etatione. 0 
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ADAPTED FROM A MAP BY J.G. PARCHMENT 

Figure 2. Major tributaries of J. Percy Priest Reservoir 
showing the location of sampling stations. 
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Chapter II I 

METHODS AND MATER IALS 

In order to accomplish the objectives of the study 

twen t y-five sampling stations were chosen throughout the 

Stones River Drainage Basin. Eleven of these stations 

supp lied bottom as well as surface samples. The number 

of samples collected at each station varied because of 

inclement weather conditions. A total of 192 samples 

were tested durin g the survey; 132 samples were collected 

from the surface and 60 samples were collected from the 

bottom. 

All samples were collected in ster i lized glass 

bottles, which were tightly sealed until an analysis 

could be made that day. Following the recommendations 

in Standard Methods (1965) the samples were not refrig­

erated durin g transportation, but the t emperature wa s 

kept as close as possible to that at the time of sampling 

by use of a urethane chest. Surface samples were collec­

ted one f oot below the surface to eliminate floatin g debris, 

and bottom s amp les were collected with a Matheson 65035-10 

Wa t er s ampler one yard from the bottom to minimize bottom 

sediment. 

Was t 8,_, en with an ord i nary Centigrade Temp eratur e "" 

T 1 T 2 T 3 T 4 T-S, T-6, T-7, thermometP-r a t stati ons - , - , - , - , 

and T- R. At al l rema in i ng sta t ion s temperatu re wss taken 
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with t he thenmlst r r ja c~ of the Ga lvan i c Cel l Oxy en 

Analyzer; the readings of this instrument were compare d with 

a Centigrade thermometer at t he beginning of each sampling 

period to assure standard values (Perry , 1969). 

The micropore membrane fi lter technique was used in 

the laboratory analys es of al l sample s . Thi s t echn ique 

for microbiological anal y s i s wa s adopted f r om the Mi llipore 

Corp . (1965 ) and St andard Me t hods (1965). Analysis was 

begun immediate l y after arr iva l of samples from t he field. 

The pr ocedure s of anal yses var i ed, because test s were r un 

to determi ne numb ers and pre sen ce of three bacterial 

indi ca tor s. The observat~on and countin g of al l colon i es 

was accomp l ished wi t h a lOX bin oc ul ar dissecting m'c r oscope, 

imme diate l y f ollowin g the in cuba tion period. 

MF -End o Broth was us ed f or de t ermining to ta l coliform. 

Filtration vol ume s of 1 ml and 10 ml produced the most 

favorable numbe rs of to t al coliform coloni es for counting . 

Cultures were incuba ted a t 35° C fo r 18 hours . Af te r 

incuba t ion , the colonie s on the fi lters hav i ng a greenish 

metallic she en were considered to be of the coliform group 

(Standard Methods, 1965) . 

To re cover fe cal coliform from water sampl es , M-FC 

Broth Base was used as t he s elective medium . Volumes of 

h Sampl e produced a satisfactory 10 ml and 100 ml from eac 

number of c olonies . In order to maintain the constant 

d for g,rowin g_ these orf anisms, dishes temperature require 

t . bs gs submerged in a . d • t 8 rp roof olas ,J. c w1: re 1n c ubate 1n WA , · . 



water bath . They were incubated at 44 .5 ± .5° c for 24 

ho ur s . The organisms forming blue colonies on this medium 

were def ine d by Geldr eich (1966 ) a s fec al coliform. These 

coloni es were counted by using a l0X binocular dissecting 

mi cro scope . 

En terococcus was det ermined by placing the filters 

through which 50 ml and 200 ml of water had been filtered 

on M-Enterococcus Agar (Standard Methods, 1965). When 
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sampl es were h i ghly turbid t he maximum practical vol ume was 

100 ml because of clogg ing of t he filters. The dishes were 

inc uba t ed for 48 hours a t 35° c. Enterococci grew as pink 

and/or re d colonies on the filt er. These colonies, also, 

were co unted by using a l0X binocular dissecting microscope. 

The estimated numbers of total coliforms, fecal 

coliforms, and enterococci are reported in terms of bacter­

ial indic a tors per 100 ml. The followin g equation (Standard 

Methods, 1965) wa s used to derive t hese densities: 

pollutant colonies 
100 ml 

= pollutant colonies counted X 100 
ml. sample filtered 



MEDIA 

Filtrate 
volumes 

Incubation 
time 

Incubation 
temp era ture 

Color of 
colonies 

Figure 3. 

TOTAL COLIFORM FECAL COLIF ORM ENTEROCOCCUS 

MF-Endo Media M-FC Base Broth M-Enterococcus Agar 

1 ml & 10 ml 10 ml & 100 ml 50 ml & 100 ml 

18 hours 24 hours 48 hours 

35° C J.5° C 

green blue pink or red 
metallic sheen 

A summary of' the micropore filter technique used to anal yze the 
bacterial indicators ( Mi llipore Corp., 1965). 



Chap t er IV 

RESULTS AND DISCU SS ION 

Tempe r ature 

The tempe rature of the water samples varied consid­

er ab l y during the survey. The minimum surface tempera­

tur e wa s 2.5° Con January 11, 1969, at Station R-6 

(Table 2) and the maximum surface temperature wa s 25.5° c 

on June 18 , 1969 at Sta ti ons R-5, R-13, R-14 and R-16 

(Table 7). The minimum bottom temperature was 2 . 5° C 

on January 11, 1969 at Stations R-3 and R- 6 (Table 2) 

and t he maximum bottom tempe rature 23.5° Con June 18 

at Stations R-3 and R-6 (Table?) . Therefore , comparison 

of wat e r temperatures reflected seasonal decline and rise 

in air temperature . 

Dur ing the months when the temperature was below 

10° C the coliform group was on the decline . As the 

wat er temperature increased the density of coliforms 

found in the samples increased . Besselievre (1952) 

r eport ed that t emperatures below 10° C will inhibit 

ba cterial life an d r e tard action temporarily. 

Dur in g t hose months when t he wa t er te mpe r a ture 

loo c i t was possible tha t coli f orms multi­ranqe d above 

t l_1~ fe ca l col ifo rms Rnd the enterococci r ema in­plied , whi_l ~ -
. h ' h they entered the wa ter. 

ed at th~ con centrati on 1n w 1c 

P 11 t i on Con t rol Admtnt s tra ti on (1969) 
The Federal Water o u 
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r port d that so me st r ains of the coliform 

may incr ea se i n 
pol l uted waters; a l so tha t f e cal col i f orms 

generally do not 
multiply ou t si de t he i t · n es t i n e of warm- blooded an imals . 

Furthermo re , the density of t en erococci appeare d not to be 

affe c ted by the ex tremes in wat er temperature . Kabler 

(1960) obs erve d t hat en t erococci do n ot mul t i pl y in streams 

or othe r s urfa c e water . He t· d men 1one that their pr esence 

indi ca te d pol l u tion and t ha t the con cen t r ati on did no t 

in creas e af t e r entry in t o sur face wPt er. 

Ba c t eri o l ogical Studi e s 

The bacter iolog i ca l da ta fo r e a ch s amol i ng period 

a l ong with the tempe ratur e and depth of ea ch sample are 

shown in Tables 1-7. The se data show t he fluctuation in 

numb er of bacterial indicators at each sampling station 

dur ing a particular sampling period. The concentration of 

t otal coli f orms, fec a l coliforms, and enterococci appear 

to vary a s to the depth , t emperature, an d da te of sample. 

For exampl e , Sta t i on R-12 on Novembe r 3, 1968 ha d a surface 

t empe rature of 15 . 5° C, a t otal coliform count of 4,250 

per 100 ml, a fe cal co l i f or m count of 135 per 100 ml, and 

an enterococcus c oun t of 1. 0 per 100 ml. Whereby, a sample 

a t 28 ft . 8 t t h i s sta t ion the sRme day ha d a t empe r a t ure 

of 12.4° c, a t otal col "fo rm co un t of 550 pe r 1no ml , a 

Of 90 Per l oo ml, end an enter ococc us 
fe ca l c ol ifo rm co unt 

100 ml ( Table 1 ) . Furthermor e , t wo months 
c oun t of 2 . 0 pe r 

lat er 11 , 1969 a t Stat i on R- 12 the s ur f a ce 
on Jan uar y 

t emp er a ture wa s 3.5° c, with total col i form coun t of 160 
a 



per 100 ml, a fecal coliform coun t of 1 . 0 per 100 ml , and 

an ent ,rococcus count of 2 . 0 pe r 100 ml . 
The sam le taken 

at 43 ft . at this s t at ion th e s ame day wa s 4 . oo c, and had 

a t otal coli form count of 5 . 0 er 100 ml , a f eca l col i f or m 

count of 0 . 0 pe r 100 ml , 8 a n an enterococcus coun t of 1. 0 

per 1 00 ml (Table 2). 

Mos t of the da ta shown i n these Tables displayed 

simi lar pa ttern s of fluct uation. These f luctuations in 

numbers of bacteria were a very important findin g of the 

s tudy . 
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The t otal coliform, f ecal coliform, and enterococcus 

count s are t abulated in Tables 1-9. Water temperature, 

depth of samples, numbers of bacter ia per 100 ml are shown 

in Table s 1-7. The s e l i st ings di splay t he fluctuations of 

t he abov e fr om stati on to sta tion and s ?.m 9l i ng pe r i od to 

s amDl ing pe r i od. By r ev iewing t h e s e Tahl es the locations 

hi rh in number of t o t al co l ifor m f eca l co i form , and /or 

enterococci ma y be detPrm· ne d. Thes e l ocat 'on s free or 

low in ba cteri al contaminati on , a l 8o ma y be determi ne d. 

Referen ce t o Tab l e 8 s hows t he ba c t er ial in dicator, 

date of sampl e , s t ations , and highest or lowe s t concen ­

tration of a sp e cifi c ba c terial indi cator. 

These l isting s , a l ong with those in Tables 1-7, show 

that t he heaviest concentration of bacter i al i ndicators 

r ea che s of the res ervoi r and as the 
were i n t he upp er 

1 nearer t he Dam the densi t y 
samp les wer e t aken pro gres s ive Y 

decr ease d . 1 samples collected in t he r e s er voir 
In gen er a , 
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est St ation R-4 had a relativ ely lo'"' . .. concP.ntrat1on of 

bacteria l indicators . Th b 
ose acterial indicators as oc iate d 

with excre ta from warm-blooded an imals wer · f • e 1n r equen t 1n 

most of t he reservoir (Table 9). During periods of surface 

drainage there ap peared to be an increase in all bacterial 

indices , however, this problem was reduced with the end 

of extensive drainage (Table 9). The greatest amount of 

contamination of probably animal origin occurred in the 

tributaries (Table 9). Periodic sampling on the East Fork 

Stones River, West Fork Stones River, Middle Fork Stones 

River and Steward's Creek indicated a sharp increase in 

the numbers of these bacterial indicators from warm-blooded 

animals occurred on May 10, 1969 and June 18, 1969 

(Table 9). Extensive use of the land for pasture and sur~ 

face runoff may be responsible f or thi s increase (Kittrell 

and Furfar i, 1963). 

One of t he ob jectives of this survey wa s to det rmine 

if the eff l uen t from the three sewage treatment plants 

was contributing to the bacterial contamination in the 

tributaries. A definite decrease was noted in the numbers 

of enteric bacteria in Wes t Fork Stones River afte r t he 

effluent of t he Murfreesboro plant was added to the stream 

(Tables 2, 3, 4, 6, and 7). Often no organisms were re-

t h lant whereas a moderate 
covered from Station T-7 below e P ' 

were recovered a t Station number of bacterial indicators 

T-6 above t h e plant . Probably du e to the chlorine This wa s 

t Station T-7 • content in t he water a 
The influence of th e 
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Woodbury plant on the bacteria l con tamina t on wa s question-

ab l e , that is , the concentrati on of ba c terial i nd i ca tor s 

from w rm-b l ooded an imals wa s gre a t er a t Sta tion T-2 below 

the pl an t t ha n a t Station T-1 above the plant (Tables 2 , 
3, 4, 6, and 7) • The influence of the effluent from the 

Veteran's Hospital on the bacterial indicators wa s difficult 

to determine; there was a decrease in total coliform, 

fecal colifo r m, an d enterococci numbers at Station T-4, 

below the hospital , over t h e concentration at Station T-3, 

above the hospital (Tables 2, 3, 4, 6, and 7). 

Because of natural purification , dilution, absence of 

nutrients , flocculation foll owed by sedimentation, preda­

tory activity of protozoa , antibiotic activity of algae 

and bacteriophages resulting in the lysis of bacterial 

cells the number of total coli f orm , fecal col1form , and 

enterococ ci dec r eased as they were ga th er ed in the main 

bod y of water (Tennessee Stream Pollution Control Board , 

1962). 

Table 9 demonstrates an improved technique employing 

ratios and percentages of the relationship of bacterial 

Values of total coliform, fecal indices as well as median 

enterococci in the reservoir and its coliform, an d 

tributaries. The table shows the sampling per i ods; 

t ributaries); total coliform per 
location (reservoir and 

Per 100 ml., and enterococci per 
100 ml., fecal coliform 

1 liform over total coliform, 
100 ml.; perc entage of fec a co 

. over total coliform, and 
pe r cen tage of en terococci 
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per c en tag e of en t e r o co c c i ov er re c 1 1 • f co 1 orm; and th e 

ratios of TC/E , FC/E , TC/Fe , and E/Fc . The da t a demonstrate 

that th e majority of fecal con t aminat i on in the dra i nage 

system occurred in the tri bu t aries and n ot i n the reservoir. 

Throughout the en tir e su rvey 172,088 colon ies of t o t al 

coliform, 7, 078 colonies of fecal col i f orm, and 1,620 

co lonies of enterococci were r e covered from t he reservoir 

(Tabl e 9). Geldreich (1966), Jeter (1969), Kabler (1960), 

Tennes s e e Stream Pollution Control Board (1962), Federal 

Water Pollution Control Administration (1969), and Davis, 

et al. (1 968 ) recommende d va rious indices to f ollow concern­

i ng in terpreta t i on of sanitar y quality . Davis et al. (196 8 ) 

menti oned se ve r a l establ i she d standa rds f or wat er qua lity: 

s ource of domestic raw wa t er supply--less than 5,000 

coli f o rm bacte ria per 100 ml, swi mmin g--l e ss than 1, 000 

coli f or ms pe r 100 ml. Furth ermore , water with ov er 10 

en teroco c ci per 100 ml was of doub t ful s anitary qual ity an d 

greate r than 100 per 1 00 ml indicate d a h i gh degr ee of 

r ecent f ec a l pollution . 

Geldr eich (1966) stated that f ecal coli f orm organi sms 

may be con s i dere d indi ca tors of r ec en t fecal pol l uti on. 

"No meth od i s currently available f or di ff er-satisfac tory 

Coll.fo rm or gan isms of human and an i mal 
en t i a ting fe cal 

orig in . 
to consi der al l f ecal 

Therefore , it is nece s s a r y 

. . t. of dan gerous con tam -
coliform or aanisms as 1n d10a ive 

0 

1966) . " Ge ldr e ich (1967a ) repor t ed 
inati on (Geldreich , 

4 t 1 fec a l co l iforms to entero ­
t hat ratios ~rester than ° 



cocci usu l y indicated th e pollution wa der i ved f r om 
domesti c was t es . Ra tios les s than 0. 7 t o 1 fe ca l coliform 

to ente ro coc c i , su ggested the pollution was derived from 

livestock and poul try was tes found in rural areas (Federal 

Wa t er Pollution Contr ol Administration, 1969). 
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The ratio of fecal colifo rms to enterococci f luctua­

ted grea tly during th e survey (Table 9). The highest ratio 

of 24 . 25 to 1 occurred in the reservoir on May 10, 1969 

whereas the lowest ratio of 0.87 to 1 in the reservoir 

occurred on June 18, 1969. These ratios pointed out the 

effect of surface runoff to the numbers of bacterial 

indicators and the pres ence of in te stina l wa stes of human 

orig in. The Federal Wa t er Pollution Control Admi nistration 

(1969) reported the ratio between FC/E t ends to be greater 

than t wo-to -one in human wastes , while in wastes from 

anima ls other than human, the ratio s were es s than one - to-

one . 

The average fec al coliform number , to to tal col iforms 

during the survey was 5%. This percentage i n t he res ervoir 

wa s 4 . 1% and in the tributar i es it was 8. 8% (Table 9). 

Federal Wate r Pollution Con trol Administration (1969) 

1 t . l y free from 
state d that in environmen tal wa t ers re 8 ive 

1 col iform n umber may range 
rec ent pollution, the feca 

commonl y fr om 1-10% that of the total coliform. 
These data 

the re servoir and tributaries 
indi ca te t hat th e wa te r of 

with bacterial indicators from 
wa s n ot heav ily contaminate d 

warm-bl ooded an i mals . 
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Test s f or t o t 1 coliforms have been us ed i n this 

country for over 60 ye ars . The absenc e of this bacterial 

ind i ca tor i s eviden c e of ba ct eriolog ic ally sa f e wa t er 

(Kittre ll and Furfari , 1963) . Tot al co liforms were 

r ecove r e d i n most of the samp l es taken during this sur vey . 

By ca lcula tion Tabl es 1-9 we r e used i n i n t er pre t ing the 

rela t i onsh i p between the t o tal coli f orms, fe cal colif orms, 

and enterococci. The res ults of t hese relationships 

indicated that the dra inage ba sin wa s subject to contamin­

at ion of 93 .99% t o ta l non - fe ca l coli f orms , 4.71% fecal 

coliforms, and 1.3% en terococci, the r es ervoir had 95. 5% 

t ota l non - fe cal coli f o r m, 3. 93% fe ca l coliform, an d 0.57% 

ent r. r oc oc c i , t h e tributaries had 88% t otal non - f ecal 

coliform, 7. 78% fe ca l coli f orm, and 4.22%'. en t erococci . 



TABLE l 

Bacteriolog ic a l Da t a for Nove mber 3, 1968 

Station De p th Temp.°C Total Feca l Enterococci 
f t. H20 Coliform Coliform 

12er 100 ml 12er 100 ml 12e r 1 00 ml 
R- 1 0 16.5 1650 1 86 4 
R- 2 0 16.5 1725 1 25 2 
R-4 0 16.0 2000 81 1 2 
R-4 ' 14 16.5 1300 1 68 3 
R-3 0 16.5 900 35 2 
R- 5 0 16.0 1210 69 4 
R- 6 0 1 6.5 4750 179 2 
R- 6 1 22 16.5 210 35 15 
R- 7 0 1 6 .0 52-5 135 4 
R- 7 I 32 12.5 9500 4 3 13 
R- 8 0 16.5 80 0 1 
R- 8 1 14 16. 5 1800 226 0 
R- 9 0 15.5 3210 40 0 
R-10 0 17.0 600 9 1 
R-10 1 26 16.5 575 30 l 
R-11 0 1s.o 1300 15 5 
R-12 0 15.5 4250 135 1 
R-12 1 28 12.4 55b 90 2 
R-13 0 15.5 6000 100 2 
R-13 ' 27 12.3 300 48 13 
R-14 0 16 .5 1900 120 1 
R-l4' l 8 16.0 1300 82 1 
R-15 0 16.0 990 10 1 
R-15 1 so 11.5 1150 1 2 
R-16 0 17.0 650 55 1 
Dam 0 17.0 2270 7 3 
Dam' s o 11.5 1150 75 1 

f\) 
\.,..) 



TABLE 2 

Bacteriologi cal Da ta for January 11, 1 969 

Station De p t h Temp .°C Total Feca l En t ero co c c i 
ft . H2 o Coliform Co l ifor m 

2er 100 ml 2er 1 00 ml 2er 100 ml 
R-1 0 3.5 1800 1 8 14 
R-1' 4 3.0 460 10 6 
R-2 0 4.0 335 6 11 
R-2 1 18 4 .0 155 0 8 
R-3 0 3.5 350 5 5 
R-3' 4 2.5 y.05 30 8 
R-4 0 3.8 ~00 3 9 
R- 5 0 3.8 70 0 l 
R- 6 0 2 .5 350 0 7 
R- 6 ' 20 2.5 60 6 
R-7 0 3.8 550 10 10 
R-7' 25 3.8 80 0 9 
R- 8 0 4.3 1600 45 21 
R- 8 1 20 4.0 490 50 13 
R-9 0 3.0 175 5 1 3 
R-10 0 3.5 500 50 14 
R-10 1 38 4.0 10 4 9 
R- 12 0 3.5 160 1 2 
R-12 1 43 4.0 5 0 2 
R-13 0 3.5 20 0 1 
R-13 1 40 4.0 100 1 
R-14 0 3.3 100 0 3 
R-15 0 3.8 0 0 2 
R-15 1 3.0 10 3 2 
R-16 0 3.5 10 0 1 
Dam 0 4 . 0 10 0 1 
T-1 0 4 .5 325 12 l 
T-2 0 5 .o 80 9 7 



TABLE 2 

S ta tion Depth Temp.°C 
ft . H20 

T-3 0 4 . s 
T-4 0 4 . 5 
T-5 0 4.0 
T-6 0 4.s 
T-7 0 7.0 
T-8 0 4.0 

( con t inued) 

Tota l Fecal 
Coliform Coliform 

2e r 100 ml 2er 100 ml 
350 7 
215 
300 

10 2 
10 6 
15 2 

Enterococci 

12er 1 00 ml 
20 

7 
11 
5 
0 
5 

I\) 
\.Tl. 



TABLE 3 

Ba cterio l ogi cal Data for February 22, 1 969 

Station Depth Te mp.°C Total Fe cal Enterococci 
f t. H20 Coliform Coliform 

per 100 ml pe r 1 00 ml per 1 00 ml 

T-1 0 8.5 495 90 18 
T- 2 0 9.0 70 8 12 
T-3 0 9 • .5 8.50 0 0 
T-4 0 9 • .5 38 12 8 
T - 5 0 8.5 115 35 23 
T-6 0 9.5 38 81 11 
T-7 0 11.0 10 0 0 
T-8 0 11.0 960 45 1B 



TABLE 4 

Bacteriological Data for March 2 2 , 1969 

Stat ion Depth Temp.°C Total Fe ca l Enterococci 
ft. H20 Coliform Colifor m 

2er 100 ml 2er 100 ml 12er 1 00 ml 
R-1 0 12.5 950 65 8 
R-1 1 30 5.9 1300 149 35 
R-2 0 12.0 22D 130 13 
R-2' 20 6.o 855 125 5 
R-3 0 12.0 20 4 0 
R-3' 5 8.o 105 25 0 
R- 4 0 12.0 70 0 6 
R-5 0 12.0 60 25 0 
R-6 0 11.0 10 20 0 
R- 6 1 23 9.5 100 30 1 
R-7 0 11.0 10 0 0 
R-7 1 2 8 S .9 80 30 2 
R- 8 0 11.0 90 3 0 
R- 8 1 23 5.9 70 3 0 
R- 9 0 10.s 0 0 0 
R-10 0 10.5 0 0 0 
R-10 1 30 5.9 20 0 1 
R-11 0 10.5 95 80 0 
R-12 0 9.5 0 0 0 
R-12 1 36 .5.8 190 10 0 
R-13 0 10.0 0 0 0 
R-13' 35 .5.9 100 10 0 
R- 14 0 11 • .5 20 0 0 
R-1 5 0 10.0 30 10 0 
R-15 1 40 .5.8 8.5 10 0 
R-16 0 10 • .s 10 0 2 
Dam 0 11.0 0 0 0 

I\) 

-.J 



TABLE 4 

Sta tion Depth Temp.°C 
ft . H20 

Dam ' 60 5.8 
T- 1 0 8.o 
T- 2 0 8.S 
T- 3 0 12.0 
T- 4 0 13.0 
T-5 0 11.5 
T- 6 0 12.0 
T- 7 0 14.0 
T-8 0 12.0 

(continued) 

To t a l Fe ca l 
Coliform Col i form 

2er 100 ml 2er 100 ml 
175 33 
440 353 

40 30 
150 64 
290 97 

1150 93 
185 75 
210 1 
135 65 

Enterococci 

2er 1 ()0 
0 

1 8 
1 
1 
0 

31 
22 

0 
7 

ml 

I\) 
0, 



TABLE 5 

Bacteriolog ical Data for Apri l 19, 1969 

Sta tion Depth Temp. 0 c Total Fecal En terococci 
rt . H20 Coliform Coliform 

2er 100 ml 2er 100 ml 2e r 100 ml 
R-1 0 17.3 4000 375 103 
R-1 1 40 10.2 630 15 37 
R-2 0 15.0 390 92 34 
R- 2 1 27 11.3 1250 30 135 
R-4 0 17.0 250 4 7 
R-5 0 16.0 2850 1100 77 
R-6 0 16.5 1300 60 9 
R- 6' 40 10.0 905 26 38 
R-7 0 16.5 210 60 6 
R-7 1 53 8 .7 175 33 7 
R-8 0 17.5 255 10 4 
R-8 1 15 14. 8 150 7 5 
R-9 0 16.5 40 3 0 
R-10 0 17.5 50 32 3 
R-10 1 36 10.3 450 45 3 
R-11 0 17.5 1 80 48 4 
R-12 0 17.0 60 0 0 
R-12 1 60 8 .o 335 20 6 
R-13 0 1 8 .0 20 5 0 
R-13' 50 9.0 10 1 2 
R-14 0 19.0 450 2 0 
R-15 0 18 .S 130 10 0 
R- l5' 25 13.0 75 3 5 
R-16 0 15.0 100 3 0 
Dam 0 16.4 4,zo 15 0 
Dam' 45 9.5 0 0 0 

f\) 

'° 



TABLE 6 

Bacterio l ogi ca l Da t a f'or May 10 , 1 969 

St a tion Dep t h Te mp.°C Total Fe ca l Ente rococci 
f t. H20 Colifor m Co l i fo rm 

Eer 100 ml Ee r 100 ml Eer 1 00 ml 
R- 1 0 20.0 200 0 2 
R- 1' 1 5 17.0 135 63 2 
R-2 0 20.0 1320 2 75 0 
R- 2 1 28 14 .5 450 14 5 1 
R- 3 0 20.0 700 35 0 
R- 3 I 10 1 8 .0 370 39 2 
R-4 0 1 9 .5 1160 109 0 
R-5 0 1 8 .5 2100 0 0 
R-6 0 20.0 1050 10 0 
R-6' 30 14.4 3750 103 1 
R-7 0 19.0 610 10 8 
R-7' 20 16.7 6010 55 3 
R- 8 0 19.5 5215 9 0 
R-8 1 30 14.3 9305 8 0 
R- 9 0 19.0 8910 285 0 
R-10 0 1 9 .5 3140 14 2 
R-10' 35 12.2 1150 3 1 
R-11 0 1 9 .0 7815 15 3 
R-1 2 0 19.0 1065 196 1 
R-12 ' 45 9.7 440 12 0 
R-13 0 19.0 3400 26 0 
R- 1 3' 40 16.7 2000 45 0 
R-14 0 2805 125 45 
R-15 0 20.0 5205 46 0 
R-15 1 so 9.0 3525 0 2 
R-16 0 19.5 8360 196 2 
Dam 0 20.0 2650 0 1 

w 
0 



TABLE 6 ( c on tin u e d ) 

S t a ti on Depth Temp . °C Total Feca l Enterococci 
ft . H2o Coliform Col i form 

12er 100 ml 12er 100 ml 12 er 1 00 ml 
Dam ' 60 8.7 6450 25 0 
T-1 0 14 . 0 2650 259 294 
1r - 2 0 14.5 7705 205 142 
T- 3 0 18 . 0 890 148 120 
T-4 0 20.0 5575 74 72 
T-S 0 18.0 1255 256 lJO 
T- 6 0 19.0 475 101 158 
T- 7 0 18.0 0 2 0 
T-8 0 16.0 510 116 27 



TABLE 7 

Bacteriolog ical Data for June 18, 1 969 

Station Depth Temp . °C Total Fecal Enterococci 
f' t. H20 Coliform Coliform 

2er 100 ml 2er 100 ml 12e r 100 ml 
R-1 0 25.0 100 10 13 
R-1' 44 11 . 0 130 19 4 
R-2 0 25 . o 360 5 0 
R-2 1 40 12 . 0 75 9 4 
R- 3 0 24 o5 95 10 5 
R-3' 15 23 . 5 18 0 4 
R-4 0 25 . o 100 0 2 
R- 5 0 25.5 1155 24 12 
R-6 0 25 . o 50 1 2 
R- 6 1 10 23 . 5 10 6 3 
R-7 0 2s . o 10 0 14 
R-7 1 28 17 . 0 255 3 13 
R-8 0 24 . s 110 l 2 
R-8' 29 16 . 4 75 0 1 
R-9 0 25 . 5 0 0 0 
R-10 0 24 . s 0 0 0 
R-10 1 34 14 . 0 65 1 6 
R-11 0 26 . 0 10 0 1 
R-12 0 25 . o 10 0 0 
R-12 1 58 9 . 5 60 1 2 
R-13 0 25 . 5 60 0 0 
R-13 1 45 11 . 0 425 10 33 
R-14 0 25 . 5 190 10 1 
R-15 0 25 . o 0 0 0 
R-15 1 so 10 . 5 185 0 4 
R-16 0 25 . 5 10 0 0 
Dam 0 24 . 5 10 0 0 

\..v 
I\) 



TABLE 7 

Sta tion Depth Te mp. 0 c 
ft . H2o 

Dam' 50 10.0 
T- 1 0 16. 5 
T- 2 0 17.0 
T- 3 0 21.0 
T-4 0 22 .0 
T-5 0 19.0 
T- 6 0 19.S 
T- 7 0 19.5 
T-8 0 20.0 

(continued) 

Total Fecal 
Coliform Coliform 

2er 100 ml 2er 100 ml 
30 0 

3250 139 
2700 550 

960 44 
925 32 

1000 109 
3755 215 

0 5 
2050 225 

Ente rococci 

2 er 100 ml 
1 

118 
14 7 
56 

110 
132 

63 
2 

131 

I.,.) 
I.,.) 



Bacterial indicator 

I . Reservoir 
Surface 

Total Coliform 

Fe cal Coliform 

Enterococci 

TABLE 8 

Summary of Bacteriological Data 

Maximum 
per 100ml 

8910 

1100 

103 

Date 

5-10-69 

4-19-69 

4-19-69 

S tation 

R-7 

R-5 

R-1 

Minimum Date 
per 100ml 

0 1-11-69 
3-22-69 

6-18-69 

0 11-3-68 
1-11-69 

3-22-69 

5-10-p9 
6-18-69 

0 ll-J-68 
3-22-69 

4-19-69 

5-10-69 

6-18-69 

Station 

R- 15 
R-9, 10, 12, 13 , 

Dam 
R- 9 , lO, 15 

R-8 
R-5, 6, 13, 14, 
15, 16, Dam 

R-4, 7, 9, 10,13, 
14, 16, Dam 

R-1, 5, Dam 
R-4, 7, 9, 10, 
11, 12, 
Dam 

15, 16, 

R-9 
R-4 , 5, 6, 7, 8, 

9, 11, 12, 13, 
14, 15, Dam 

R-9 , 12, 13, 14, 
15 , 16, Dam 

8, R-3, 4, 5, 6, 
9, 13, 15 

R-2, 9, 1 0 , 12, 
13, 15, 16, Dam 

w 
~ 



TABLE 8 (continued) 

Bacterial indicator Maximum Da te Sta ti on Minimum Date Station 
2er 1 00ml 12er 1 00ml 

Bottom : 
Total Coliform 9305 5 -10 -69 R- 8 0 4 - 19 - 6 9 Dam 

Fecal Coliform 149 3-22 - 69 R-1 0 1 - 1 1 -69 R- 7, 12 
3-22- 69 R- 10 
4 - 19- 69 Dam 
5 -1 0 - 69 R- 15 
6-18 -69 R- 3 , 8 , 12, 15, 

Dam 

Ente rococc i 135 4-19-69 R-2 0 11-3-68 R- 8 
3-22-69 R-3, B, 12, 13, 

15 , Dam 
4-19 -6 9 Da m 
5-10-69 R-7, 8 , 1 2 , 1 3 , 

Dam 

I I. Tributar ie s 
Surface: 

Total Coli f orm 7705 5-10-69 T-2 0 5-10-69 T-7 
6-19-69 T-7 

Feca l Coliform 353 3-22-69 T-1 0 2-22-69 T-J, 7 

En te r ococci 294 5-10-69 T-1 0 1-11-69 T-3, 7 
2-22-69 T-3, 7 
3-22-69 T-7 
5-10-69 T-7 

\.,.J 
\Jl. 



TABLE 9 

Peri od i c Varia t ions ( Med i an Va l ues) of' Ba cteri a l I nd i cators in J . P e rc y P r ies t 
Re se rvo i r and Tri b u t a rie s , Nove mber 3 , 1 96 8 t o Jun e 1 9 , 1 969 

Date Source Tota l Feca l Entero- %F C/TC %E/TC ~E/FC Ra t i o Ra ti o Ratio Ratio 
Col iform Coliform coc c i 

Pe r 1 0 0ml Per 1 00ml Pe r 100ml TC/E FC/E TCL'.FC EL'.FC 
11 - 3 Res . 5 1 81+5 209 9 91 4 . 0 0 . 1 4 . 3 56.96 23 . 6 24 . 14 0 . 43 

Tri . -
Tota l 51845 2099 91 4.0 0. 1 4.3 56.96 23 . 6 24 . 14 o. 3 

1 - 11 Res . 8005 240 174 2. 9 2 .1 72. 5 33 . 85 1 . 66 33. 85 • 72 
Tri . 1 305 38 56 2 . 9 4 . 5 14 7 . 3 23 . 0 . 3 8 34 .13 1 . 4 7 
Tota l 9310 278 23 0 2 . 9 2 .4 82 . 7 40.0 1 . 4 8 33.13 . BJ 

2-22 Res . 
Tr i . 2576 271 90 1 0 .5 3.4 3 3 .2 28 . 56 J . l 9 .13 .JJ 
Total 2576 271 90 10 .5 3 . 4 33 . 2 2 8 . 56 3 . 1 9 . 13 . 33 

3-22 Re s . 4665 781 65 16.7 1 . 3 8 . 3 71 . 5 12 . 1 5.76 .oa 
Tr i . 2600 768 80 29 . 5 3 . 0 10 . 4 32 . 4 9 . 48 J. 29 . 1 
Total 7265 1549 145 21 . 3 1 . 9 9 . 3 50 . 1 10 . 99 4 .1 . 09 

4 -19 Re s . 14685 1999 485 13 . 6 3 . 3 24 . 2 30 .1 4 . 5 9 7 . 69 . 24 
Tri . 
Total 14685 1999 485 13 . 6 3.3 24 . 2 30 . 1 4 . 59 7 . 69 . 24 

S-10 Res . 89290 1849 76 2 . 0 . 08 4 .1 1174 . 6 24 . 25 48 . 53 . 04 
Tr i . 1 9060 1 161 943 6 . o 4 . 9 81 . 2 20 . 2 1 . 2 16 . 48 . Bl 
To tal 108350 301 0 1 01 9 2 . 7 0 . 9 33. 8 106 . J 2 . 97 35 . JO . 34 



TA BLE 9 (continued) 

Date So urce Total Fecal Ente r o- %Fe/TC %E/TC %E/Fc Ra tio Ra tio Ra t io Ratio 
Coliform Coliform cocci 

:Ee r: J QQmJ :ee:c J QQ:mJ l:e:c J QQmJ TC/E FC LE TCi FC E LFC 
6-19 Res o 3598 110 127 3 . 1 3.5 115 .4 28 . 4 0 . 87 32 . 68 1 . 15 

Tri. 14640 1319 759 9 ~0 5 . 1 57 .5 19 . 2 1 . 56 11 . 13 o.se 
Total 18238 1429 886 7 . 8 4 . 8 62 . 0 20 .5 1. 54 12.11 0 62 

TOTAL 
Re s . 172,088 7078 1020 i •l o.5 14 . 4 168 . 7 6. 95 24 . 22 0 . 14 
Tri. 40,181 3557 1928 . 8 4 . 7 54 . 2 20 . 2 1 . 80 11.1 o.5~ 
Total 212,269 106:35 2948 5 . o 1 . 3 27 . 7 72 . 13 J . 17 19.1 0 . 2 



Chapter v 

SUMMARY 

Water samples examine d f 
rom Ston e s Rive r Drainage 

System indicated it s de gree of contamin a tion f rom 

November 3, 1968 to June 18, 1969. 
Seasonal differences 

in the bacte r i al numbe rs of to t a l 1· co iforms, f e cal coli-

f orms , and en t erococc i we r e noted i n a s t udy of median 

val ues (Table 9 ). The fe c a l col i form s egment of total 

colifo r m f or all wa t er samp les avera ged 5%, h owever, from 

tributary s amp les colle cte d on March 22, 1969 they averaged 

29 .51a . In t he r es ervoir the f ecal contamination was l e ss 

than in t he t ributarie s. Th e median values i n dic a t ed that 

the greates t environmental influence on the wat er quality 

was the surfac e runoff (Table 9). 

The t em pe ratur e of t h e water samples wa s an important 

f actor influencing t he den sity of bacterial indicators of 

contaminat i on . Whe n t h e wa t e r t emperature i n creas ed over 

16° C so did the n umber of bacter i al indicators (Tables l-?). 

• th r eservoir 
Gen e r a lly , no sp e cif i c ar e a samp l e d in e 

was conside re d su s p i c i ous of pollution f or t he entire 

surv ey , howe ve r , b e cau se of their loc a tions, 
Stations R-1 

. f the East 
and R- 2 r e ce iv e d conta mina t i on r om 

Fork Stones 

2 , 4, c; , 6, 
River e.nd We 8t Fork Stones Ri v e r ( Tab l e s 

1
' 

on May 10 , 1969 
in t he r P s ervo i r and 7) . The s amp les t aken 



were hi h in total co liform 
or ganisms because 

runoff in th area , but low . 
in fecal coliform 

cocci. 

of surface 

and en tero-

The eff luent from three 
sewage treatment plants did 

not contaminate the drainage 

rl'od However some cot · 
area durin g the sampling 

pe • n am1.na tion was noted from the 

Woodbury Plant. Hi gh fee 1 1·r a co 1. orm and en terococcus 

count s were recorded in the tributar1.'es 
during periods of 

exces sive surface runoff (Table 9) . 

On May 10 , 1969 Station R-5 had a fecal coliform 

count o f 1,100 per 100 ml (Table 6). This was the highest 

concentration of fec a l coliform detected during the study. 

The probabl e cause was excessive drainage of storm sewers 

from Sewart Air Force Base . 

During the period of this study the water quality 

fluctuated due to surface runoff and seasonal decline, 

however, accordin g to standards of water quality criteria 

established by t he Tennes see Stream Pollution Control 

Board ( 1962) and Fe deral Water Pollution Control Adminis­

tration (1969), J. Percy Priest Rese rvoir and its tribut­

arie s, at the time of the study, was relatively safe for 

tin the reservoir during 
public use . The ba cteria l coun 

8 1969 was considered 
the las t sampling period, Jun e 1, 

saf f and water skiing (Table 7) . e or swimmini:s 

39 
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