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INTRODUCTION

Chattanooga Tennessee was designated early in FY 1972 by the

Environmental Protection Agency EPA as one of several priority areas

throughout the nation where the damaging effects of pollution were wide-

spread and especially severe Field surveys coupled with appropriate

planning state coordination and enforcement actions are being concen-

trated in these areas in an effort to meet Federal State water quality

standards

The specific objectives of this study were

® Identify and characterize waste sources discharging to

Chattanooga Creek

o Determine the water quality of Chattanooga Creek

o Determine the character of waste entering the Tennessee

River from the Moccasin Bend Sewage Treatment Plant

e To provide information for appropriate abatement actions for

the entire Chattanooga area downstream from the City Water

Company intakes

Climatic conditions during the study were seasonal Heavy rains occurred

on March 2 and 9 0 90 and 0 86 inches respectively which gave good

runoff representations for both stream water quality and industrial dis-

charges affected by rainfall Chemical and microbiological data contained

in wliis Vwirs collscti—d fxrom FsImtucHT^7 27 — Msrcli 9 ^
1 973 Sriinr l in

locations are shown in Figure 2 foldout map at the back of this report

The cooperation and assistance of the Tennessee Water Quality Control

Board and especially the Tennessee Valley Authority TVA for allowing us



v

to use their laboratory space was greatly appreciated Special thanks is

also extended to the many industrial personnel who assisted us at the

plants investigated



FINDINGS

1 Wastes from the Rossville Development Corporation Complex — which

houses Borg Fabrics Rossville Yarn Processing Corporation Rossville

Spinning Corporation Rossville Carpet Dyeing and Rossville Mills

as well as the adjoining Kenyon Southern facilities and the nearby

Standard Coosa Thatcher plant across Maple Street — contribute to

the pollution of McFarland s Branch even though most of the wastes

are discharged to the sewer Numerous spills and dumps occurred

from the Southern Coosa Thatcher and Southern Kenyon plants The

Rossville Development Corporation has a continuous discharge reported

to be cooling water and boiler soot blowdown This discharge con-

tained a COD concentration of 3 000 mg 1 for one sample collected

during the survey

2 Chattem Drug and Chemical Company discharges part of its waste to

Chattanooga Creek and part to the municipal sewer system The

portion flowing untreated to the stream is primarily cooling water

floor washings and spills This flow of approximately 500 gpm is

heavily contaminated and represents a waste load of 1 100 lbs day

BOD5 and 770 lbs day of nitrogen to Chattanooga Creek The strong

odor of isopropyl alcohol was evident in the waste stream on several

occasions

3 Crane Company had unusually high lead concentrations in its waste

discharge Concentration values ranged from 28 13 to 57 5 mg 1

with an average discharge rate of 1 600 gpm



Dixie Sand and Gravel Company is presently discharging large amounts

of silt and fine sand from the land based sand washer Total resi-

due on two occasions was 13 209 and 6 182 mg 1 with approximately

90 percent of the material being nonfilterable suspended solids

The average daily 16 hours waste loading was 108 736 lbs day total

residue and 98 385 lbs day nonfilterable residue

The L N Railroad Wauhatchie Yards has five discharges to Black Creek

a tributary of Lookout Creek Total oil and grease discharged from

the facility averaged 47 2 lbs day Only gravity separation is pro-

vided on the oil separator at Station L N 2 and the oil pond used

to collect site drainage

Modern Maid Inc discharges ceramic ground coat and pickling waste

to a storm sewer which flows into Dobbs Branch The ceramic base

coat waste causes excessive solids concentrations and turbidity in

Dobbs Branch and Chattanooga Creek

Reilly Tar ard Chemical Corporation stores all concentrated phenolic

waste in a bio oxidation pond Personnel from the company reported

that when phenolic concentration in the pond falls below 1 ppm the

contents of the pond are batch discharged to Chattanooga Creek A

flow averaging 10 3 gpm of additional process waste is continuously

discharged through a straw filter oil trap to the creek The BOD5

and phenolic concentration of this stream averaged 118 and 20 5 mg 1

respectively



Roper Corporation has four untreated waste streams flowing to an

unnamed tributary of the Tennessee River Two settling basins are

completely filled with sediment and serve no useful purpose The

average combined waste flow was 144 gpm BCD^ values ranged from 2 0

to 198 mg 1 and total solids from 403 to 2 006 mg 1 Based on a 12

hour workday the BOD5 loading is 77 lbs day and the total solids

loading is 1 140 lbs day

Swift Edible Oil Company discharges most of its process waste to

the municipal sewer system however one concentrated waste stream

was discharged directly to a tributary of Chattanooga Creek The

BOD5 concentration of this stream ranged from 380 to 2 900 mg 1 and

oil and grease ranged from 210 to 4 100 mg 1 with an average of

2 170 mg 1 Based on an average flow of 25 gpm the discharge con-

tained 498 lbs day of BOD5 and 651 lbs day of oil and grease

Velsicol Chemical Corporation has four waste streams Most of the

process waste Station VE 4 flows to the municipal waste system

while the ot^er three streams flow into Chattanooga Creek and contain

various amounts of process waste and surface runoff The largest

of these surface discharges Station VE 1 contains plant site runoff

\ _llr VO Q

leaching andVrocess waste discharges from the plant operation

Included in the average 105 gpm flow at this station is the relatively

small approximately 10 gpm flow from Keilly Tar and Chemical The

BOD5 concentration at VE 1 averaged 915 mg 1 an average daily loading

of 1 159 lbs day The flow BOD5 and solids loadings for all four

streams were z



Total

BOD5 Solids Average Flow

lbs day lbs day gpm

VE 1 1 160 16 800 105

VE 2 188 2 200 44

VE 3 78 148 34

VE 4 26 900 62 200 922

Discharged to the municipal sewer system

Chattanooga Coke and Chemicals Woodward Corporation discharges part

of its waste to the municipal sewer system and the remaining portion

to a tributary of Chattanooga Creek The stronger wastes from the

plant are used for coke quenching with the excess discharged to the

creek This involves waste from the ammonia still and the benzene

toluene xylene BTX plant

There are three waste streams flowing from the plant to surface

streams The major source Station WO 2 flowing at an average

rate of 52 gpm contained ammonia still and BTX plant waste as well

as leachate through an old acid dump area Values of the observed

parameters were

Average
Parameter Range mg 1 mg 1

BOD 5 86 600 279

COD 330 2 800 1 070

TOC 120 860 320

PKonn1 25 465 167

TKN N 1 240 7 750 4 400

NH3 N 1 070 7 320 4 060

CN~ 01 9 70 4 15

Residue total 15 000 37 300 27 000



The total residue waste loading averaged 17 000 lbs day of which

16 100 lbs day was volatile residue This highly polluted waste

combines with the strong waste stream from Velsicol Station VE 2

and flows through a tributary stream Station CT 2 to Chattanooga

Creek

The other two waste streams flowing from the north side of the

plant property contain some contamination which indicates leakage

or drift from the quench operation

12 The Moccasin Bend Sewage Treatment Plant STP receives a municipal

waste composed of roughly 70 percent industrial waste The waste

is strong highly colored and difficult to treat because of varying

flow rates and concentrations Operational difficulties and odor

problems have forced municipal authorities to close the secondary

sludge handling facilities Zimpro Process All wasted secondary

sludge is discharged directly to the effluent Waste loadings

determined during the study excluding the secondary sludge discharge

were



BOD 5

COD

TOC

TKN N

NH3 N

N02 NO3 N

T Pho s P

T Residue

T Residue Vol

Dissolved Residue

T Non Filterable

Residue

T Non Filterable

Residue Vol

Oil Grease

Phenol

T Chromium

Copper

Zinc

Iron

Manganese

Nickel

Lead

Mercury

Flow

Max Min

Concentration

rag 1

190 160

485 340

110 100

21 2 12 4

13 8 5 7

0 03 0 01

6 3 4 7

1 260 830

167 115

1 190 640

240 75

105 52

30 25

1 55 0 59

0 335 0 235

0 060 0 050

0 43 0 322

1 98 1 67

0 355 0 29

0 318 0 15

0 1

0 0014 0 0008

27 800 20 700 gpra

Average
Concentration

mg 1

178

409

102

18 2

10 4

0 014

5 6

993

141

860

133

70

28

0 966

0 283

0 053

0 383

1 854

0 311

0 249

0 1

0 00097

23 700 gpm

Average
Waste Load

lbs day

50 500

116 000

29 000

5 180

2 960

4

1 600

282 000

40 100

245 000

37 800

19 900

8 000

275

81

15

109

527

88

71

28

0 28

NOTE These values do not reflect the secondary sludge presently

being discharged from the plant



The Moccasin Bend STP is discharging a considerable amount of

oxygen demanding and toxic materials to the Tennessee River The

treated plant effluent is as strong or stronger than typical raw

municipal waste even discounting the unmeasured waste sludge

discharge

13 The combined sewerage system has a number of regulation chambers

which permit overflow to the surface streams During periods of

excessive surface runoff the regulator chambers discharge raw sewage

into the Tennessee River and tributary streams Evidence of this

waste discharge was very apparent in Dobbs Branch and Chattanooga

Creek during the rain of March 2 1973

14 The water quality in Chattanooga Creek deteriorates significantly

downstream from the state line The most significant waste sources

from Velsicol and Woodward enter Chattanooga Creek via an unnamed

stream at RM 5 3 The other major waste source entering the creek

is from Dobbs Branch This branch contains waste from Modern Maid Inc

overflow from the municipal sewer system and numerous unidentified

discharges

15 Unauthorized discharges to the Montague Park area storm sewer are a

major source of untreated wastewater to Dobbs Branch Although the

XIA J « « W n
¦ J rt J J t Tn n

^
n I v r» rv

of a very fibrous constituent discharge at the mouth of the sewer was

not determined
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16 Wheland Foundry has discharges containing high solids concentrations

One 2 5 gpm discharge sampled had a total solids concentration of

4 920 mg 1 and a COD of 1 910 mg 1 The old dumping area for used

sand and dust from air pollution control equipment has been pushed

onto the flood plain of Chattanooga Creek from where it easily washes

into the creek A new dump planned for property across the creek

will result in more solids entering Chattanooga Creek if a retaining

wall isn t constructed to contain the sand



RECOMMENDATIONS

Improvements to the Chattanooga sewerage system should be given a

very high priority by all agencies concerned

g A thorough treatability study of industrial waste discharges

to the sewerage system should be conducted and used as back-

ground information for developing effective and enforceable

pretreatment ordnances

o Provision for treatment of secondary waste sludge at the

Moccasin Bend plant should be made as soon as possible

probably by resolving the dispute between Zimpro Corporation

and the City of Chattanooga as quickly as possible

e A large aerated mixing and storage reservoir should be con-

sidered to store excess water in high flows during storms

and to equalize the highly variable waste strength received

at the Moccasin Bend plant

The Chattanooga Coke and Chemicals Company should immediately install

interim treatment to reduce BOD cyanide phenols ammonia oil and

grease and to neutralize the acid in its present waste discharge A

permit for this company should include the requirement for immediate

interim treatment to function until such time as best practical

available technology or better is installed

Velsicol Chemical Corporation should immediately collect and treat

all process and contaminated surface runoff discharged from its

property Interim treatment measures should be required while more

adequate treatment facilities are being built



4 Swift Edible Oil Company should install complete and adequate

treatment for the wastewater currently being discharged through

the storm drains to Chattanooga Creek

5 The City of Chattanooga should make an investigation to eliminate

raw waste discharges to its storm sewer system particularly in the

Montigue Park area All discharges to the storm sewer should apply

for both state and federal permits

6 Modern Maid Inc should install complete and adequate treatment for

the wastewater currently being discharged through the storm drains

to Dobbs1 Branch

7 The L N Railroad Wahatchie Yards should upgrade its oil removal

system Treatment should be provided for all discharges Emulsion

breakers should be added and air flotation equipment should be

installed for all emulsified oil wastes

8 Chattem Drug and Chemical Company should make a concerted effort to

reduce its total waste flow by reduced water usage and recycling

The waste stream now flowing to Chattanooga Creek should be provided

complete treatment before discharge

9 The Crane Company should isolate and separately treat its individual

waste streams The waste stream containing the high lead concentration

should be adequately treated or lead should be eliminated from the

operation

10 Dixie Sand and Gravel should install adequate waste treatment

facilities This would probably involve the use of cyclone separators

followed by mechanical clarifiers since adequate area is not

available for settling ponds



11 Wastes from the Roper Corporation should be given adequate treatment

before discharge

12 The Southern Coosa Thatcher Company in Rossville and the Southern

Kenyon Company should immediately construct facilities to contain or

•prevent their frequent dye or pigment spills

13 The Rossville Development Corporation should provide adequate treat-

ment for the boiler soot blowdown before discharge

14 Reilly Tar and Chemical Company should insure that its discharge meets

best practical waste treatment limits

15 Waste discharge from Wheland Foundry should be treated to remove coal

fines and other pollutants before discharge into Chattanooga Creek

Retaining walls or other methods of stabilizing the dump tailings

should be installed to prevent foundry sand and dust from the air

control equipment from entering the creek



STUDY AREA

This study was concentrated primarily on point source waste dis-

charges to Chattanooga Creek and its tributaries See fold out map at

back of report In addition other main industrial discharges not included

in the Chattanooga Part I report 1 were included The effluent

from the Moccasin Bend STP was also included since most of the industries

along Chattanooga Creek discharge at least a portion of their waste to the

municipal system

The headwaters of Chattanooga Creek are located approximately 12

miles south of the Tennessee Georgia state line The creek flows north

through a long narrow valley bounded on the east by Missionary Ridge

and on the west of Lookout Mountain Major tributaries are Dobbs Branch

at mile 2 1 McFarland Branch at mile 6 1 and Dry Branch a t mile 6 6

The downstream portion of the Chattanooga Creek watershed is heavily

populated by the cities of Rossville GA and Chattanooga TN with a

considerable amount of industrial activity ranging from carpet dyeing to

drug manufacturing One very large municipal landfill is located at

38th Street This landfill has just recently been filled and covered

Since the fill is located on the edge of Chattanooga Creek and is subject

to partial inundation each time it rains this will be a significant pol-

lution source for many years Numerous 10 to 20 industrial public

and private landfills line the banks of Chattanooga Creek throughout the

lower 10 miles of the stream Most of the dumps are uncovered and

poorly maintained



PRESENT WATER USES

Water Supply

Neither Chattanooga Creek nor its tributaries are being used for

domestic or industrial water supplies

Fish and Aquatic Life

Chattanooga Creek within Tennessee and Dobbs and McFarland s Branches

are not suitable for the propogation of a diverse aquatic life because of

domestic and industrial waste discharges

Recreation

Chattanooga Creek and its tributaries are useless for any type of

recreation In addition to pollution the streams are so choked with

litter that they are aesthetically unacceptable

Irr igation

Irrigation is not practiced in the immediate study area

Livestock Watering and Wildlife

The upper reaches of both Chattanooga and Dry Creek are used for

livestock watering A few cattle were seen grazing near Station CT 2

Navigation

The Tennessee River in the vicinity of the study area is heavily

used by barge traffic Chattanooga Creek does not support barge traffic

but materials such as rolls of fiberglass from dumps washed from

Chattanooga Creek could interfere with navigation in the River
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PREVIOUS STUDIES

A comprehensive listing of pollution sources in the Chattanooga

area is included in the transcript of a public hearing held on

December 2 1971 2 This hearing was conducted transcribed and

published by the Tennessee Water Quality Control Board and includes a

brief discussion of each pollution source

A report by the Tennessee Stream Pollution Control Board Stream

Pollution Survey of the Chattanooga Area 1964 3 identified

several point sources and included a discussion of each pollution source

A subsequent Tennessee Stream Pollution Control Board study in 1965

of interstate streams in the area 4 concluded that significant

organic and bacterial pollution could be entering Tennessee through

tributary streams from Georgia

In 1967 and 1969 the Tennessee Valley Authority collected chemical

data on Chattanooga Creek and other Tennessee River tributary streams

Samples were collected at monthly intervals through calendar year 1969

No report was published

In 1969 a biological study of the Tennessee Basin streams of

northwest Georgia was conducted by the Georgia Water Quality Control

Board 5 This study included Chattanooga Creek and its tributaries

A report entitled Biological Investigation of Tennessee Basin Streams

of Northwest Georgia was later published



STUDY METHODS

GENERAL

This survey was conducted by the Surveillance and Analysis Division

personnel EPA Athens Georgia with the assistance of personnel from

the Enforcement Division Region IV Atlanta Georgia Laboratory space

was provided by the Tennessee Valley Authority in their old water

laboratory at 10th and Lindsay Streets in Chattanooga Field crews col-

lected water samples and measured flow pH and temperature Bacteriologica

BOD5 acidity alkalinity and pH determinations were made in the field

laboratory Samples for other analyses were shipped back to the Athens

laboratory Analytical methods used are listed in Appendix A

Biological methods are included in the BIOLOGY discussion under

STREAM DATA AND OBSERVATIONS

CHATTANOOGA CREEK SEDIMENT

Sediment samples were collected with a Petersen dredge at Stations

C 0 6 and 8 1

WASTE SAMPLING

EPA automatic samplers were used to collect 24 hour composite samples

from some industries ard the Moccasin Bend Sev7age Treatment Plant while

intermittent discharges or industries operated on less than a 24 hour basis

were evaluated by either grab samples or manually composited samples Grab

samples were collected for any analyses requiring special preservation or

collection techniques Flows were determined from in plant flow measuring

devices temporary weirs bucket and stop watch or estimates



STREAM QUALITY

Stream samples were collected from Chattanooga Creek Dobbs Branch

Dry Creek and McFarland s Branch The sampling stations are shown in

Figure 1 and listed in Appendix B Samples for chemical analyses and

dissolved oxygen were taken at the one foot depth Bacteriological

samples for coliform were collected at one foot depth by a grab sampling

technique

MICROBIOLOGICAL METHODS

Sampling

All stream samples analyzed for coliform bacteria were collected

near the surface using a grab technique The samples were collected in

sterile glass containers and placed on ice until time of analysis Most

samples were analyzed within four hours after collection and all within

eight hours after collection

All Moccasin Bend Sewage Treatment Plant samples were collected at

the automatic samplers which pump water from the chlorine contact tank

Samples were collected at three hour intervals for two 24 hour periods

Other effluent samples were collected once each morning for five days

All samples were dechlorinated using 0 2 ml of a sterile 10 percent

sodium thiosulfate solution All samples were placed on ice and were

analyzed within eight hours after collection

Stream samples collected for Salmonella isolation were obtained using

a modification of the swab technique of Moore 6 Sanitary napkins

swabs were folded gauze ends tied together and a length of heavy

string attached Prepared swabs were wrapped in kraft paper and sterilized



Sterile swabs were suspended beneath the water surface at all Chattanooga

Creek stations for five days then retrieved and returned to the laboratory

for analysis

Examination

Total Coliform Enumeration The standard coliform procedure outlined

in Standard Methods 7 for the five tube MPN multiple tube dilution was

used The procedure employs lauryl tryptose broth incubated at 35 0 5°C

for 24 and 48 3 hours followed by confirmation using brilliant green

lactose bile broth incubated at 35 0 5°C for 24 and 48 3 hours

Fecal Coliform Enumeration The fecal coliform procedure outlined in

Standard Methods 7 for the five tube MPN multiple tube dilution was used

The procedure employs the standard presumptive test using lauryl tryptose

broth followed by fecal coliform confirmation using EC medium at an elevated

temperature 44 5° 0 2°C waterbath for 24 2 hours

Salmonella Isolation and Identification Swabs used for isolation

purposes were placed into wide mouth jars containing approximately 200 ml

of 1 1 2 strength tetrathionate broth with brilliant green added The

inoculated enrichment was incubated from 24 to 48 hours at 41 5°C accord-

ing to the procedure of Spino 8 After either primary or sub culture

enrichment an inoculum for each enrichment was streaked onto Xylose

Lysine Desoxycholate Agar XLD and Hektoen Enteric Agar HE plates and

incubated at 35 0 5°C for 18 24 hours Suspected Salmonella colonies

were picked from the respective plates and subjected to the identification

scheme outlined in Table

The methods and media outlined in Table are described by Ewing

9 with the exception of the cytochrome oxidase method Oxidase
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TABLE 1

IDENTIFICATION SCHEME FOR SALMONELLA SUSPECTS

Suspecl colony

I
Lysine Iron Agar LIA

Alkaline slont and alkolme or

Urease Production

Acid slont and butt Alkaline

slont ond oCfd butt DISCARD

Positive

DISCARD

Positive

DISCARD

Negotive

I
Cytochrome Oxidose

Negotive

I
Lactose Sodium Malonote Indole

Positive

DISCARD
Negative

Lysine decarboxylase Citrate Motility H2S

Positive

« H

Ppty O^ntiserg

Positive

I
Complete Serological Idenlificotion

I
Confirmation of identification by National

Center For Disease Control

Negot
DISC

1

Negative

DISCARD



activity was determined using Patho Tec Coi reagent impregnated strips

Definitive serological identification of Salmonella isolates was made

at the Southeast Environmental Research Laboratory Athens Georgia The

methodology used was the standard serological procedures described by

Edwards and Ewing 10

AERIAL PHOTOGRAPHY

Aerial photography of the Chattanooga area was flown in January 1973

by the Environmental Surveillance Branch of the National Environmental

Research Center Las Vegas NERC LV The photographs clearly confirmed

he presence and extent of pollution problems note the white color of

obbs Branch — left center of Figure The stereoscopic coverage was

particularly useful in outlining drainage basins in which to search for

sources of pollution because divides between watersheds are well defined

by the vertical exaggeration of the stereo pairs

1 Does not imply endorsement of the product



ure ia

•ttanooga Creek From Approximately Mile 1 to Mile 4



WASTE SOURCE RESULTS

GENERAL

The industrial effluent data obtained during the survey is con-

tained in Appendix D

INDUSTRIAL WASTES

Combustion Engineering Inc

Combustion Engineering employs over 5 000 people in the manufacture

of boilers and pressure vessels

The company discharges wastewater which is primarily cooling water

to the Tennessee River at RM 462 1 Figure 2

Discussion of Analytical Data

The flow during the EPA study was estimated to be 50 gpm Grab

composite samples were collected on March 6 and 7 from the effluent pipe

BOD5 concentrations averaged less than 4 mg 1 while total nitrogen

averaged 1 1 mg 1

TOC concentrations ranged from 2 0 to 11 0 mg 1

Temperature and pH of the wastewater were in the range of 17°C and

7 6 8 0 pH units respectively

Chattem Drug and Chemical Company

Chattem Drug plant located at 1715 West 38th Street employs a total

of spnroxtsly 120 persons v7orking shifts p^r d3vJ s v6n dsvs r

week The company is divided into three production units which are

housed in separate buildings Most of the chemical process water is

discharged after pretreatment for solids and oil removal to the city



p d

Figure 2

Combustion Engineering s Cooling Water Discharge



system however a portion of the company s process water and cooling

water is being discharged to a storm drain which enters Chattanooga

Creek Figure 3

Chattem Drug manufactures a large number of medicinal chemicals and

pharmaceutical products many of which are derived from vegetable extracts

The major chemicals produced are aluminum isopropylate dihydroxy aluminum

carbonate and glycine Aluminum isopropylate is made in two different

units one for sale as a finished product and the other as an intermediate

in the production of dihydroxy aluminum sodium carbonate

The basic raw products used at Chattem are sodium bicarbonate

isopropyl alcohol aluminum ammonia and acetic acid

Discussion of Analytical Data

The total flow 500 gpm being discharged to the storm water sewer

contained significant loads of BOD5 1 100 lbs day COD 2 340 lbs day

and total nitrogen 770 lbs day The dissolved total and total

volatile residue loadings were 4 870 4 930 and 2 450 lbs day respectively

Several times during the reconnaissance and survey a strong odor

of isopropyl alcohol was detected in the waste stream The TOC concen-

trations averaged 158 mg 1 and correlated well with the suspected presence

of organic compounds in the wastewater Approximately one half of the

average total residue concentration 822 mg 1 was composed of volatile

matter 409 mg 1 which was 98 percent dissolved residue The residue

data clearly show that a high concentration of dissolved organic matter

was in the discharge



Figure 3

Storm Drain Carrying Waste From

Chattem Drug Company



TKN concentrations ranged from 82 5 to 185 mg 1 and averaged 127 mg 1

with an average ammonia concentration of 101 mg 1

Chattem Drug is contributing a substantial amount of oxygen demand-

ing pollutants to the downstream portion of Chattanooga Creek already

heavily polluted by upstream waste sources

Crane Company

The Crane Company Chattanooga Enamelware Plant is located at 33rd

Street and Alton Park Boulevard and employs approximately 400 people on

a three shift five day per week basis

The enamelware plant has a foundry operation for the melting of

scrap steel and subsequent casting of bathtubs sinks and lavatories

After casting and cooling the fixture is sprayed with a ground coat cover

heated to around 1600°F or higher removed from the furnace and dusted

This step may be repeated several times to obtain an even coat The

porcelain enameling process involves the re fusing of powdered glass on

the metal surface

The wastewater in the plant is generated in cooling the cupola in

the foundry from casting sand air pollution scrubbing equipment and

washing operations in the mixing of cover coat materials The wastewater

discharges Figures A and 5 into an old oxbow of Chattanooga Creek which

was cut off when the creek was rechanneled The water flowing into the

creek had a black grey color and an average temperature of 31°C Water

discharges into Chattanooga Creek from the old stream via two pipes which

enter below the water level of the creek During the heavy rains of

March 2 a distinct plume of oil could be seen boiling into the main

channel of Chattanooga Creek from this point



Figure 4

Discharge from Crane Company
Station CR 1

I

Figure 5

Discharge From Crane Company
Station CR 1 Into Old

Chattanooga Creek Bed



Discussion of Analytical Data

The average flow was 1 600 gpra with a slightly acid pH The pH

ranged between 4 7 6 0 pH units

The carbon content of the wastewater was relatively low as observed

in the average concentrations of BOD5 COD and TOC which were 20 50

and 9 mg 1 respectively Oil and grease concentrations averaged 5 mg 1

The average iron concentration was 23 9 mg 1 460 pounds per day

Extremely high concentrations of lead were found — ranging from 28 13 to

57 5 mg 1 with an average of 38 7 mg 1 744 pounds day

Total residue concentrations averaged 3 610 mg 1 69 400 pounds per

day of which 83 percent 3 000 mg 1 was total volatile residue Four

percent of the total or an average concentration of 152 mg 1 2 920

pounds day was nonfilterable residue

Dixie Sand and Gravel Company

Dixie Sand and Gravel plant located at 515 River Street operates

two 8 hour shifts per day for five days per week The company dredges

from the Tennessee River and transports the unprocessed material to its

land based plant The process includes washing and screening followed

by crushing of the larger aggregate The discharged washwater is heavily

laden with silt and fine sand and is discharged untreated to the Tennessee

River

Discussion of Analytical Data

The flow was reported by company officials to be 1 400 gpm The

high velocity of the wastewater made representative sampling for residue

solids difficult Results of two grab samples were



Concentrations in mg 1

March 7 March 8

872Dissolved Residue

Nonfilterable suspended residue

Total Residue

12 200

13 200

974

5 310

6 180

In both cases the nonfilterable portion made up approximately 90 percent

of the total residue concentration The waste loadings for total and

nonfilterable residues were 108 700 and 98 400 pounds per 16 hours

respectively This would represent an unusually heavy workday since the

washer is usually periodically shutdown during the day

Gilman Paint and Varnish Company

Most of the operations involved in mixing paints are physical The

resins oils and pigments are first mixed passed through grinding mills

and then mixed with tinting and thinners The liquid paint is strained

into a transfer tank or into the hopper of the filling machine

Varnishes are produced by mixing natural and synthetic resins in oils

and solvents Various types of varnish require different manufacturing

techniques

The company is discharging all process water to the city sewer but

has one discharge cooling water which contains traces of paint Company

officials indicated that a sink where paint brushes containing latex paint

were occasionally washed had become clogged and the maintenance department

had connected the drain to the cooling water discharge

During the EPA study water samples collected from the cooling water

effluent did not contain any evidence of water quality degrading materials



On April 3 1973 a letter was received from the company stating

that a cooling tower is being erected and should be installed by June 30

1973 thus eliminating the cooling water discharge to the Tennessee River

Happy Valley Farm

This dairy farm is located off of the Rossville Ridgeland Road in

Georgia During a visit to the farm company officials reported that

construction was almost completed on a waste pretreatment facility The

wastes were being discharged to the city sewer during the EPA study

Prior to the installation of pretreatment equipment and discharge

to the Chattanooga sewerage system this waste constituted a major

pollutional load into Dry Branch The removal of this waste from surface

streams is credited as a major cause of water quality improvement since

the earlier studies cited in the Bibliography 3 4 5

The Louisville Nashville L N Railroad Company

L N operates a locomotive and car repair shop as well as fueling and

car washing facilities at the Wauhatchie Yard The wastewater consists

of large quantities of oil and grease cleaning solvents and detergents

Five waste streams originate on the company property four of xvhich dis-

charge into Black Creek and one to Lookout Creek

The treatment facilities include a small package extended aeration

plant with chlorination for domestic wastes Station L N l — Figure 6

an oil skimmer which treats wastes from the repair shops Station L N 2 —

Figure 7 and a holding pond which collects yard drainage and contains a

significant amount of oil Station L N 3 — Figures 8 9 and 10 The

soil under the yards is saturated with oil Station L N 4 is located at



J

Figure 6

L N STP Chlorine Contact

Chamber Station L N l

Figure 7

Oil Skimmer Station L N 2



Figure 8

L N Holding Pond

Figure 9

Floating Oil on L N Holding Pond
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Figure 10

Overflow From Holding Pond Station L N 3



a ditch carrying site drainage Figures 11 and 12 and Station L N 5 is

located on a ditch which receives groundwater drainage Figure 13 •

Discussion of Analytical Data

Five stations were sampled during the EPA study All five stations

at the Wauhatchie Yard contributed a total average of 70 pounds per day

of five day Biochemical Oxygen Demand BOD5 The average BOD5 concentrations

were

mg 1

L N l 23 6

L N 2 94 0

L N 3 13 9

L N 4 108 0

•L N 5 21 1

Total organic carbon TOC concentrations were highest in the

effluent from the oil separator L N 2 ranging from 13 to 100 mg 1

average 45 3 mg 1 and at the ditch crrying yard runoff L N 4 ranged

from 18 to 133 mg l average 82 7 mg 1 Total TOC waste loadings were

54 pounds per day with over half of the amount coming from L N 2 and L N 4

Oil and grease concentrations were highest at L N 2 ranging from

18 to 61 mg 1 with an average waste loading of 7 pounds per day L N 3

had an average loading of 6 8 pounds per day _The total waste load from

all five discharges for oil and grease was 47 2 pounds per day

Total nitrogen waste loadings averaged 26 pounds per day Kjeldahl

nitrogen and ammonia concentrations were minimal but nitrate nitrite

NO3 NO2 N concentrations were high with concentrations at L N l averagin



Figure 11

L N Railroad Oily Water

Draining From Spillage
and Saturated Ground

Near Fuel Pump

a

3
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Figure 12

Weir at Station L N 4 Water Drained From the Ditch

in Upper Picture
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Figure 13

Groundwater Discharge
Station L N 5



33 8 mg 1 and 17 8 mg 1 at L N 5 Total phosphorus concentrations on

both L N l and L N 2 were 7 20 and 6 73 mg 1 respectively

The residue concentrations were relatively low except for one day

at L N 2 On March 7 the total residue concentration at L N 2 was 823

mg 1 and the nonfilterable residue concentration was 229 mg 1 On the

same date the total volatile residue concentration was 227 mg 1 including

64 mg 1 as volatile nonfilterable residue

Modern Maid Inc

The Modern Maid plant located at East 14th Street at Holtzclaw

Avenue manufactures kitchen ranges from stamped sheet steel The steel

parts are cleaned by a sequence of alkaline cleaning hot and cold water

rinses pickling and rinse nickel flushing and rinse and neutralizing

After drying the ground coat is sprayed on the metal dried and fired

The cover coat may be applied either to the cleaned metal or over the

ground coat

Wastewater is generated in the metal cleaning facility and contains

both alkali and acid materials and dissolved iron and nickel Another

source of wastewater is in the ball milling of the porcelain enamel frit

quenched glass The frit is milled with clay electrolytes and water

to form a stable suspension The water from these mills are high in sus-

pended material color and turbidity

Discussion of Analytical Data

Three stations were sampled during the study MM 1 pickling waste

MM 2 ceramic base coating waste and MM 3 paint shop effluent Wastes

from MM 3 are discharged to the city sewer system Wastes at stations MM 1



and MM 2 were found to be discharging to a storm sewer Figures 14 and 15

which drains to Dobbs Branch verified by a dye release through the plant

effluents Travel time through the sewer system was hours and total

travel time to Chattanooga Creek was about 10 hours

The wastewater from the pickling operation had a low pH 2 3 and

contained iron lead and nickel concentrations averaging 231 0 64 and

7 4 mg 1 respectively

BOD5 and COD concentrations at all stations were low averaging less

than 20 and less than 58 mg 1 respectively at stations MM 1 and MM 2

TKN concentration at MM 2 averaged 23 3 mg 1 with a waste load of 3 27

lbs day

Total residue from MM 1 and MM 2 averaged 254 and 369 pounds per day

respectively The nonfilterable residue at MM 2 averaged 238 pounds per

day The average total residue loading from the three stations was 632

pounds per day The average nonfilterable residue total was 240 pounds

per day

Reilly Tar and Chemical Corporation

Reilly Tar ar i Chemical plant on Central Avenue employs seven people

in the distillation of coal tar Major products are roofing and conduit

pitch The company also collects creosote oil during the distillation and

uses part of this oil to blend with the base tar to produce a satis-

factory pitch The remainder of the oil is sold as creosote for wood

preserving The coal tar and the steam used for discillation are both

purchased from Woodward Inc located adjacent to the plant

The wastewater treatment facility has a settling pond which receives

both surface and industrial water The water then discharges through a



Figure 14

Station DBT 2 Sampling Point

Drainage to Dobbs Branch

^3

v

1

i
i Figure 15

i Turbidity Caused by Blue White

Discharge From Modern Maid Inc

t Station DBT 2

^ 1



straw oil trap and via a 24 inch pipe to an unnamed tributary of Chattanooga

Creek Concentrated phenolic wastes are pumped to a bio oxidation pond

for treatment According to company officials the waste is held until

the phenolic concentration drops below one mg 1 and is then batch discharged

to the creek Figure 16

Discussion of Analytical Data

The flow from the treatment facility during the EPA study averaged

only 10 3 gpm The concentrations for BOD5 COD and ammonia averaged

118 224 and 5 0 mg 1 respectively while the phenolic concentration

averaged 20 5 mg 1 Although these concentrations were high in most cases

the waste loadings were low as a result of low flows The bio oxidation

pond was not discharging water during the survey

G D Roper Corporation

Roper Corporation is located in north Chattanooga and discharges

wastewater to an unnamed branch which enters the Tennessee River at

RM 4 64 0 The plant manufactures kitchen ranges from stamped sheet steel

After stamping operations the parts are cleaned through a normal pickling

operation of alkaline cleaning hot and cold water rinses pickling and

rinse nickel flushing and rinse and neutralizing After drying the

ground coat is sprayed on the metal dried and fried The cover coat

may be applied either to the cleaned metal or over the ground coat

wastewater from the plant is discharged at four different points

Two discharges enter the branch directly while the other two streams

flow through settling ponds which are completely filled with sediment
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Figure 16

Reilly Tar and Chemical Corporation Bio Oxidation Pond



Company spokesman stated that the waste at Station RO 1 was primarily

welder cooling water RO 2 consisted of cooling water and floor drains

RO 3 consisted of paint shop pickling line and enamel mill room waste-

water RO 4 contains porcelain enamel waste The content and color of

the waste at Stations RO 2 RO 3 and RO 4 varied from hour to hour during

the sampling period while the waste at RO 1 remained clear

Discussion of Analytical Data

The total average flow from the four discharge points was 144 gpm

The waste at Stations RO 1 and RO 3 both had excessive concentrations of

BOD5 The BOD5 concentrations at Stations RO 1 ranged from 5 1 to 143 mg 1

with an average of 83 4 mg 1 indicating that RO 1 had more than just

welding cooling water The BOD5 concentrations at Station RO 3 ranged from

64 to 198 with an average greater than 134 8 mg 1 The BOD5 waste loads

at Stations RO 1 and RO 3 were 37 6 and 104 1 pounds per day respectively

and 142 pounds per day total The waste loads measured at Stations RO 2

and RO 4 were low with only 12 pounds of BOD5 per day

TOC concentrations varied greatly at Stations RO 1 and RO 3 ranging

from 2 0 to 43 0 lug 1 and 34 to 220 mg 1 respectively TOC concentrations

were low at Stations RO 2 and RO 4

COD followed the same trend as BOD5 and TOC Wastes at Station RO 1

had an average concentration of 124 mg 1 At Station RO 3 the average

concentration was 405 mg 1 The waste load discharges were 55 6 and 312 8

respectively with a total of 368 4 pounds per day

Solids which present a major problem at Roper were previously settled

in two sedimentation basins Since these basins are presently filled the

material is now being discharged to the receiving stream



Due to the fact that the samples were composited grab samples of a

batch discharge industry variance was observed in some of the solids data

particularly at Station RO 2 where the range was from 388 to 1 020 mg 1

with an average of 753 mg 1 Some variation was noted at Station RO 4

with a range of 1 301 to 2 279 mg 1 average 1 787 The following table

lists the solids contribution based on a 24 hour workday

SOLIDS

Total Total Vol Suspended Vol Suspend ed

mg 1 lbs day mg 1 lbs day mg 1 lbs day mg 1 lbs day

R0 1 403 182 72 32 113 51 98 44

RO 2 753 256 57 19 562 191 18 6

RO 3 2 006 1 549 178 137 899 694 76 59

RO 4 1 787 293 138 23 1 385 228 85 14

TOTALS 2 280 211 1 164 123

Phosphorus concentrations at stations RO 1 and RO 4 averaged 2 16 and

1 36 mg 1 respectively while station RO 3 concentrations ranged from

7 50 to 23 0 mg 1 with an average of 13 57 mg 1 Nitrogen concentrations

were generally low but one concentration of 16 1 mg 1 of TKN was observed

on March 7 at station RO 3 with a correspondingly high pH of 10 4

Metals zinc manganese and iron were in excessive concentrations

at stations R0 2 RO 3 and RO 4 The average concentrations and waste

loadings are listed below



Zn Mn Fe

Station mg 1 lbs day mg 1 lbs day mg 1 lbs day

RO 2 4 8 1 6 8 9 3 0 25 0 8 5

RO 3 5 7 4 4 11 4 8 8 51 6 40 0

RO 4 23 6 3 8 5 2 0 8 11 7 1 9

TOTAL LBS DAY 9 8 12 6 50 4

Rossville Textile Mills

The Rossville Development Corporation complex RDC houses Borg

Fabrics Rossville Yarn Processing Corporation Rossville Spinning

Corporation Rossville Carpet Dyeing Corporation Rossville Mills and

provides heating and air conditioning to the tenants Kenyon Southern

Inc owns and occupies the southwest corner of the complex

Borg Fabrics dyes synthetic fibers and knits them into backing

materials

Rossville Yarn Processing Corporation processes synthetic filament

yarn for carpet use It dyes heat sets and performs other physical

operations to produce a yarn of proper color ply and texture

Rossville Spinning Corporation dyes and blends fibers for proper

type and color before spinning into yarn for carpet manufacturing

Rossville Mills purchases yarns and adds various finish coatings

The yarn is then woven into upholstery material The company does no

d ye ing

The complex is sewered by the Chattanooga system however several

storm and cooling water drains still carry waste to McFarland s Branch

Kenyon Southern had an outside drain leading from a paved area where



empty barrels used for storing pigment are stored These barrels

often fill with rainwater and are emptied into the storm drain Figures

17 and 18 The water contains pigment which causes Dye Branch a small

tributary to McFarland s Branch to become highly colored Boiler blow

down from Borg Fabrics is discharged directly to the stream

The Standard Coosa Thatcher National Plant is located immediately

southwest of RDC and discharges surface runoff and uncontained spills to

Dye Branch Process wastes from the yarn and pressure dyeing vats are

passed through a heat exchanger before discharge to the sewer system

These plants are subject to spills such as one witnessed at Standard

Coosa Thatcher on March 1 1972 where a pink dye was allowed to spill

from the building to an outside storm drain Figure 19 On a sampling

run on March 6 1973 a detergent like discharge was observed and collected

at Dye Branch coming from Standard Coosa Thatcher

Several times prior to and during the EPA study highly colored

wastes were seen in McFarland s Branch which clearly shows that all

textile process wastes are not discharged to the sewers

Discussion of Analytical Data

Samples were collected from three different point sources at the

Rossville Complex The storm drain from Kenyon Southern Station SK i

which discharges into Dye Branch had the following concentrations in

addition to the strong yellow pigment Figure 20

© BOD5 28 mg 1

e TOC 37 mg 1

© TKN 1 30 mg 1

© COD 132 mg 1

o pH 10 9 o Total phosphorus 1 02 mg 1

q Total residue 1 558 mg 1

e Total volatile residue 191 mg 1

o Total NFLT volatile residue 160 mg 1



Figure 17

Storage Area at Kenyon Southern for Empty Dye and

Pigment Barrels

Figure 18

Multicolor Pigments at Kenyon Southern Stonn Drain



Figure 19

Pink Dye Spill From Standard Coosa

Thatcher Company Entering McFarland



Figure 20

Yellow Pigment Flowing into Dye Branch from

Kenyon Southern



All of the above concentrations are considerably higher than those of

natural drainage

The sample at station RD 1 was collected from a ditch downstream from

Standard Coosa Thatcher The water quality was very similar to that at

Station KS 1

Station KDC 1 was sampled over a 3 day period March 5 7 TOC con-

centrations were observed from 86 to 195 mg 1 with an average of 124 mg 1

BOD5 concentrations were low averaging less than 6 4 mg 1 but COD

concentrations ranged from 324 to 3 000 mg 1 with an average of 1 230 mg 1

One unusually high iron concentration of 85 7 mg 1 was found on March 6

The next day company officials stated that they were discharging boiler

blow down water and soot steam blasted from the combustion chamber

Although color was not measured as a parameter observations of

various colors being discharged into Dye Branch and McFarland s Branch

were noted by EPA personnel

Total residue concentrations ranged from 825 to 4 7 20 mg 1 with an

average of 2 247 mg 1 Total volatile residues were high with two of

three values exceeding 1 000 mg 1 The average concentration was 769 mg 1

On March 6 and 7 the total nonfilterable volatile residue was 70 and 90

percent respectively of the total volatile residue which is about what

would be expected if this residue was in fact soot as claimed by

company officials

o pH 10 5

e BOD5 21 mg 1

o TOC 35 mg 1

® TKN 0 50 mg 1

o Total phosphorus 1 12 mg 1

0 Total residue 3 605 mg 1

o Total volatile residue 323 mg 1

© Total NFLT volatile residue 82 mg 1



Signal Mountain Portland Cement Company

Signal Mountain Portland Cement operates quarries and a cement plant

near the base of Signal Mountain The cement is obtained by pulverizing

limestone rock calcining and grinding to a fine powder Clay gypsum

and other additives are blended to obtain desired cements

The waste stream consists primarily of cooling water and sediment

The wastewater treatment system is a series of lagoons with a retention

time according to company reports in excess of 10 days

As would be expected from the type of operation BOD5 TOC and

nutrients were all low The pH of the discharge was 10 and total iron

concentration was 2 5 mg 1 The total iron waste loading was 31 3 pounds

per day The effluent was clear with a total residue concentration of

295 mg 1 of which 64 mg 1 was total nonfilterable residue

Swift Edible Oil Company
A Division of Swift and Company

The Swift plant located on Central Avenue employs approximately

200 persons on a 7 day 24 hour basis in the manufacturing of edible

oil products such as salad oil margarine and shortening The major

raw products are soybean oil cotton seed oil and tallows The crude

vegetable oils containing fatty acids are neutralized with caustic form-

ing a soapy material called foots The foots are removed by centrifuges

and recovered The oil is bleached with adsorbent clay For salad oil

the bleached oil is deodorized and cooled causing the stearin to crystal-

lize The oil is filtered and the stearin is removed For shortening

the bleached oil is hydrogenated rebleached and deodorized by blowing

superheated steam through the oil



The wastewater from the plant is discharged after grease removal to

the city sewer The sewer and stormwater drains enter a common sump but

are separated by a concrete partition During the initial reconnaissance

in January 1973 white colored water with considerable flow was bypassing

the city sewer and going through the storm drain to an unnamed branch of

Chattanooga Creek Figure 21 To ascertain that the storm drainage

did drain to Chattanooga Creek by the route described above a slug of

dye was traced from the stormwater discharge point to the unnamed tributary

of Chattanooga Creek

Discussion of Analytical Data

Composite samples were collected from the stormwater discharge from

March 6 through March 8 The estimated average flow was 25 gpm with one

high flow of 45 gpm reported during the initial sampling

The BOD5 concentrations ranged from 380 to 2 900 mg 1 with an average

of 1 660 mg 1 The calculated waste loading was 498 pounds per day

Although the flow was not high a substantial load was being discharged

to the stream

TOC concentrations ranged from 110 to 2 000 mg 1 with an average of

783 mg 1 The exceptionally high concentration of 2 000 mg 1 was found

on March 6 and was indicative of a spill containing a high carbon source

Nutrient concentrations were about normal for seed oil plants Total

phosphorus however was high and ranged from 18 3 to 7 4 mg 1 with an

average of 13 5 mg 1

Oil and grease content ranged from 210 to 4 100 mg 1 with an average

of 2 170 mg 1 The high oil and grease content agrees with the high BOD5



Figure 21

Storm Drain Containing Waste From Swift and Company



and TOC values found on March 6 and 8 These concentrations are the

direct result of spillage and washdown from within the plant Waste

loadings for oil and grease represent a loss of 651 pounds per day This

loss is evidenced by large deposits of grease and scum like material in

the storm sewer and along the banks of the unnamed tributary flowing

behind Miller Brothers warehouse

One unusually high zinc concentration 12 6 mg 1 was noted on

March 6 This concentration was nearly 175 times greater than the lowest

value of 0 075 mg 1 Chromium and copper concentrations were negligible

but an average of 6 7 mg 1 of iron was found

pH values ranged randomly from 3 1 to 12 2 The high value 12 2

corresponded to the high concentrations of other parameters noted on

fvT o • V
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Total dissolved residue ranged from 691 to 2 855 mg 1 with an average

of 1 773 mg 1 532 lbs day The average concentrations for total residue

and total volatile residue were 3 646 and 4 246 mg 1 respectively Total

nonfilterable residue concentrations ranged from 6 to 4 940 mg 1 and

volatile nonfilterable residue concentrations ranged from 6 to 4 800 mg 1

Volatile nonfilterable residue concentrations made up 97 percent of the

total volatile concentration which indicates that the residue is almost

solely organic

Daily grab samples were also collected from the leakage around the
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U S Pipe and Foundry Company
Soil Pipe Division

U S Pipe operations employ approximately 800 people in melting

iron and scrap and casting soil pipe and fittings



Wastewater is generated by cooling water from hydraulic presses

cupola and roof drains Much of the turbid and oily wastewater generated

by pipe drawing operations is discharged to the city sewer system

Wastewater samples were collected at three sources station USP 1

from a 24 pipe discharging cooling water and detergent to the Tennessee

River station USP 2 from a north storm sewer outfall and station USP 3

from a south storm sewer outfall All samples were manually composited

Discussion of Analytical Data

The estimated flows during the study were

e USP 1 150 gpm

© USP 2 40 gpm

o USP 3 40 gpm

B0D5 concentrations varied considerably from one day to the next and

from station to station On March 7 the BOD5 concentrations were 80

22 and 25 mg 1 respectively at stations USP 1 2 and 3 On March 8

the same stations had concentrations of 7 4 2 8 and 8 2 mg 1 respectively

Station USP 1 had the only appreciable BOD5 waste load averaging 144

pounds per day

TOC trends followed the same pattern as the BOD5 The concentrations

were 60 36 and 97 mg 1 respectively for stations USP 1 2 and 3 on

March 7

Station USP 3 had a TKN concentration of 4 25 mg 1 including 1 92

mg 1 of ammonia and a total phosphorus concentration of 2 02 mg 1

The only metal found in excessive concentrations was iron The dis-

charge at station USP 1 on March 7 contained 18 3 mg 1 a total waste load



of 32 9 pounds per day On the same day concentrations of 15 1 and 42 2

rag 1 were observed at stations USP 2 and 3 On March 8 iron concentrations

at the same stations were from 6 to 20 times as high as the previous day

The discharges had a combined waste load of 1 896 pounds per day of

total residue solids Station USP 1 had the highest average concentration

of both total residue 763 mg 1 and total nonfilterable residue 527 mg 1

Total volatile and volatile nonfilterable residue average concentrations

were 102 and 27 mg 1 respectively Station USP 3 residue was also high

with an average total residue concentration of 543 mg 1 The total non

filterable residue average concentration was 123 mg 1 The volatile residue

average concentrations were 129 mg 1 total and 97 mg 1 volatile nonfilter

able

The to 12 1 nonf ilterable waste loading for all three discharges was

1 111 pounds per day The volatile nonfilterable waste loading was 111

pounds per day The data clearly show that process wastes are being dis-

charged to the Tennessee River along with cooling water The company

stated that this will be changed by the end of Vacation Shut Down on

August 6 1973

Velsicol Chemical Corporation

Velsicol is located at Central Avenue and employs approximately

280 employees on a 7 day 24 hour per day basis Surface drainage and

process leakage discharges into Chattanooga Creek while approximately

1 4 mgd of process waters are discharged to the city sewers

Velsicol1s major building chemical is benzoic acid which is produced

on site by reacting toluene with air Other chemicals manufactured on



site are benzyl chloride benzoyl chloride benzyl alcohol dibenzoate

esters of glycols benzoguanamine sodium benzoate and benzotrichloride

Approximately 200 000 pounds per month of dicamba a chlorinated aryl acid

herbicide is produced at the Chattanooga plant

Benzoic acid and its derivatives are large volume products and very

important to the chemical industry They are used extensively as food

additivies medicinals corrosion inhibitors textile dye carriers

plasticizers polymers perfumes and unlimited uses as a chemical inter-

mediate Due to the extensive use of these chemicals Velsicol manufactures

a wide variety of compounds and employs many raw chemicals in the process

reactions The company wastewater being discharged to the city sewer

contains a large variety of these raw chemicals as well as unwanted by-

products Such compounds as benzoic acid sodium benzoate and the

chemicals used in the production of dicamba have a high oxygen demand

and or cause taste and odor problems As in many chemical plants

caustic and sodium chloride are used for chemical separation and then

discharged Velsicol uses large volumes of chlorine and manufactures

marketable muriatic acid as a by product

The present wastewater collection and pretreatment system consists

of a settling pond which receives a large portion of the plant surface

drainage as well as process waters A hill above the plant site is being

used for acid neutralization pits and ponds for still dredges Some of

these chemicals may leach out as drainage water passes over the material

Figures 22 and 23 Another part of the wastewater disposal system is

a liquid thermal oxidizer used to burn toxic or untreatable wastes A

\o i

heavy backlog of chemicals to be burned are stacked in barrels on the



Figures 22 and 23

Velsicol Chemical Corporation Industrial Chemical

Waste Disposal Areas



plant property and these present a potential pollution hazard to

Chattanooga Creek

Discussion of Analytical Data

Three waste streams flowing from the plant property were sampled

during the study Station VE 1 is located on the stream which carries

process waste and plant surface runoff Station VE 2 is located on a

stream carrying storm drainage from the southeast side of the plant property

Prior to the EPA study most of this drainage was diverted to the city

sewer The waste at Station VE 3 originates in the intermediate build-

ing and discharges through a ditch to a tributary of Chattanooga Creek

Station VE 1 had an average flow of 105 5 gpm which ranged in color

from straw yellow to reddish yellow The samples were grab composited

during dry weather and during one heavy rainfall

BOD5 concentrations averaged 915 mg 1 a waste load of 1 160 pounds

per day Both COD and TOC concentrations correspond with that of the

BOD5 with average concentrations of 1 680 mg 1 2 130 lbs day and 1 160

mg 1 1 470 lbs day respectively The data from these three oxygen

demand parameters clearly show that the stream is receiving a tremendous

loading of organic materials

The stream at station VE 1 carried an extremely high load of cotal

residue A summary of solids loading is listed below



RESIDUE DATA VELSICOL CHEMICAL CORPORATION

Chattanooga Creek Study

February 27 March 9 1973

Waste Loadings lbs day
Total Total Volatile

Station Dissolved Total Volatile Nonf ilterable Nonfilterable

VE 1 16 800 17 000 523 138 34

VE 2 1 890 2 200 769 49 17

VE 3 142 148 93 6 5

VE 4 60 800 62 000 12 000 1 430 376

Discharge to city system

The nutrient data did not show any significant contribution to

Chattanooga Creek The Beilly Tar and Chemical Corporation waste dis-

charge is included in the VE 1 sample but due to the small flow is

relatively insignificant when considering the total waste load in the

stream Reilly Tar and Chemical is discussed in greater detail in

another section in this report

The flow at Station VE 2 varied greatly from 1 5 to 86 0 gpm

average 43 8 gpm The BOD5 loading was 188 pounds per day while the

COD and TOC loadings were 348 and 126 lbs day respectively

Station VE 2 is in a swampy area and the mud is saturated with chemi-

cals from past discharges from Velsicol The water and mud had a distinc-

tive chemical odor and an oily appearance As at Station VE 1 the residue

concentrations and loadings at VE 2 were high as summarized in the previous

table

Station VE 3 had a fairly constant average flow of 33 5 gpm The

water temperature was hot ranging from 24 58°C with an average of 44 4°C



Two BOD5 samples measured 20 mg 1 and 195 mg 1 The waste loading

based on the higher concentration is 78 pounds per day Average COD and

TOC loadings were 109 and 52 pounds per day respectively Nitrate

nitrite concentrations were high ranging from 0 46 to 3 06 mg 1 with an

average of 1 76 rag 1 but because of the small volume did not contribute

a high waste load The residue concentrations were not of significance

The residue waste loadings are listed in the above table

Station VE 4 was a special sample collected from the discharge to the

city sewer system because this stream of concentrated surface runoff and

process waste contributes approximately three percent of the total flow to

the Moccasin Bend Sewage Treatment Plant more than any other single

industry on the sewerage system The sewage treatment plant was studied

and is discussed in detail elsewhere in this report The samples at

Station VE 4 were automatically composited by EPA samplers over three

24 hour periods and flow was automatically recorded by company equipment

The flow 922 gpm contained significant loads of BOD5 26 900 lbs day

COD 37 100 lbs day TOC 11 500 lbs day and ammonia 3 580 lbs day

The waste loadings for residue are listed in the previous table

Wheland Foundry Division

The Wheland Foundry is located at 2800 South Broad Street and is in

production 24 hours a day five to six days per week According to plant

personnel Wheland melts approximately 1 400 tons per day of pig iron and

scrap steel in coke fired furnaces The metal is poured into green sand

molds to produce castings of which 95 percent are for automative parts

mainly brake drums Wastes from this foundry consist of cooling water



bentonite sand and sea coal used in casting

During the January 1973 reconnaissance by EPA the company had four

discharges flowing into Chattanooga Creek The pipe at Station WF 1

carried water from the melting plant and is primarily blowdown and over-

flow from a cooling tower Pipes at stations WF 2 and WF 3 are primarily

storm drains and pump drainage If any malfunction should occur in the

dust collection system the overflow would enter the creek through the

pipe at station WF 3 The pipe at station WF 4 discharges cooling water

and surface runoff Oil traps are situated to overflow to drains at

stations WF 1 and WF 4

Solid waste control is a major problem at the foundry The old dumping

area for used sand and dust collected from the air pollution control

equipment is finding its way into Chattanooga Creek since the material has

been dumped over the edges of the bank and covers the flood plain Figure

24 Plans are being laid to start a new dump on property across the

creek which will result in more solids entering Chattanooga Creek if a

retaining wall isn t constructed to contain the sand Corrective measures

should be undertaken to alleviate the problem of sand being washed into

the creek at the old site

Discussion of Results

Since the plant was closed by a strike during the survey a return

trip was necessary to sample the plant discharges One five hour composite

sample of each of three discharges was collected on May 24 1973 The

pipe at station WF 1 had no flow



Figure 24

Landfill from Wneland Foundry



When samples were collected only the ones at Station UF 2 contained

large concentrations of waste and this appeared to be primarily coal

fines The flow was 2 5 gpm with a total solids concentration of 4 920

mg 1 and COD of 1 910 mg 1 The relatively clear flow from station WF 3

was 60 gpm total solids was 154 mg 1 temperature was 21 to 23°F and

COD was less than 50 mg 1 The 3 000 gpm of waste from WF 4 appeared to

be all cooling water Temperatures of the three grab samples collected

to make the composite sample were 37°C 22°F and 29°F total solids were

less than 50 mg 1 and COD was less than 124 mg 1

Woodward Company

Chattanooga Coke and Chemicals Division

The Woodward plant located at 4800 Central Avenue has a coking

capacity of 382 tons per day Both foundry and blast furnace cokes are

produced and the gases are collected and separated into benzene toluene

and xylene in a standard BTX plant

A part of the process wastewater from the ash rinse system is

discharged to the city system after pretreatment for solids A portion

of the wastewater from the BTX unit including the discharge from the

ammonia still is used to quench coke The remaining portion is discharged

untreated to Chattanooga Creek

Drainage from the parking lot and roof drains is pumped into an unnamed

tributary to Chattanooga Creek while an oil removal system treats water

flowing through an old plant dump area This area was used for many years

to store acid sludges and the pli of the wastewater is very low

During the initial EPA visit to the Woodward plant the oil skimmer

was inoperative and appeared to have been so for some time The motors



had been removed from the system the basin had been filled with dark

oily sludge and a 55 gallon drum was in the middle of the basin Figures

25 26 and 27

Three sampling locations were included during the EPA study Two

sources of discharge stations WO 1 and W0 3 originate on the north side

of the plant property The stream at station WO 1 consists of storm

drainage that collects in the area of the coal yard but may contain some

2
drift and leakage from the quenching area Figure ^8 The stream at

station WO 3 originates from a spring like source of bubbling water of

unknown source but may also be coming from the quench tower

The flow at station WO 1 averaged A 33 gpm BOD5 averaged 8 0 mg 1

COD measured 50 50 and 65 mg 1 TKN averaged 38 0 mg 1 ammonia

averaged 37 2 mg 1 and phenolic concentrations ranged from 0 123 to 0 162

mg 1 with an average of 0 138 mg 1 More than stormwater drainage is

obviously being discharged at this point It may be contaminated ground-

water See Table 2 for summary of loadings

The stream at station W0 2 is the main waste discharge and receives

a large volume of leakage from within the plant Figures 29 and 30 The

flow averaged 52 3 gpm and contained high concentrations of the following

parameters

BOD5 concentrations ranged from 86 to 600 mg 1 with an average

Ol t i J J •

Both COD and TOC concentrations were extremely high The COD

concentrations ranged from 300 to 2 800 with an average of 1 073

mg 1 while TOC concentrations ranged from 120 to 860 mg 1 with an

average of 365 mg 1 The carbon levels indicate a highly concentrated
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Woodward s Oil and Grease

i Removal Facility
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Figure 27

Bracket With Oil Pump Removed

Figure 28

Woodward s Quenching Tower
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Figure 29

Process Spillage From Woodward s Ammonia Saturator

Note Acid Spilling From Around Pipe Joint
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Figure 30

Area Around Base of the Ammonia Saturator



load of organic material

Total nitrogen concentrations in the discharge are playing a

significant role in the degradation of Chattanooga Creek The

average TKN concentration was 4 400 mg 1 which was almost totally

ammonia nitrogen Ammonia concentrations ranged from 1 070 to 7 320

mg 1 with an average of 4 060 mg 1 Nitrate nitrite concentrations

averaged 1 9 mg 1

Cyanide concentrations ranged from 0 01 to 9 70 mg 1 with an

average of 4 15 mg 1 Cyanides are toxic to aquatic life and begin

to show increased toxicity as the cyanide ion forms hydrogen cyanide

under acidic conditions Since the pH at Station WO 2 was observed

to vary between 1 7 and 2 1 pH units cyanide present in station WO 2

was probably highly toxic Temperature also caused an increase in

cyanide toxicity a 10°C temperature rise causes a two to threefold

increase in the lethal action Reference 6 Water temperatures at

station WO 2 averaged 22 8°C with two readings of 40 and 37°C

recorded on March 7 1973 This combination of low pH and high

temperature can be expected to increase the toxicity of cyanide in

the receiving stream

Phenolic concentrations were higher than expected since much of

the phenolic wastes are reportedly discharged to the city sewer

system The average concentrations for phenol ranged from 25 5 to

465 mg 1 and averaged 167 4 mg 1 Theoretically it takes about 2 33

times the amount of phenol present to completely oxidize phenol to

CO2 Based on the concentration and waste loading 105 lbs day a

substantial oxygen demand is being exerted on Chattanooga Creek



The total residue waste loading in WO 2 averaged 17 000 lbs day

of which 16 100 pounds per day were total volatile residue The

high concentrations of total volatile residue is indicative of dis-

solved organic compounds The high TKN and phenolic concentrations

would account for a large part of the volatile residue content

Total waste loadings for Station WO 2 are shown in Table 2

MUNICIPAL WASTES

Moccasin Bend Sewage Treatment Plant

The Moccasin Bend sewage treatment plant is a secondary treatment

facility designed to treat 42 million gallons of municipal waste per day

Figure 31 The plant serves the metropolitan Chattanooga area between

Missionary Ridge and Lookout Mountain from Rossville Georgia to the area

just north of the Tennessee River This generally includes the Chattanooga

Creek Basin and the downtown area of Chattanooga The major portion of

the sewer system in the older downtorn area consists of combined sewers

carrying both domestic waste and stormwater During periods of heavy

rainfall much of the waste is bypassed to surface streams throughout the

collection system Flows reaching the Moccasin Bend plant in excess of

40 mgd are normally bypassed to the river to prevent plant overloading

The wide variety of industrial process wastes discharged to the sewer

system comprise approximately 70 percent of the total flow to the plant

Diurnal fluctuations in the waste characteristics present difficulties in

plant operations

A schematic diagram of the plant is shorn in Figure 32 The Zimpro

sludge oxidation system listed as New on the schematic is in place and



TABLE

AVERAGE WASTE LOADINGS

Pounds Day for Station W0 2

Woodward Company

BOD5 175

COD 675

TOC 230

TKN 2 765

NH3 N 2 550

N03 N02 N 1 2

T Phos 0 2

Oil and Grease 10 9

Phenol 105

CN 2 6

Dissolved Residue 16 980

Total Residue 17 030

Total Volatile Residue 16 140

Nonfilterable Residue 41

Volatile Nonfilterable Residue 30



Figure 31

Activated Sludge Unit Moccasin Bend STP





was previously operated but not satisfactorily At the present time

this section of the plant is closed and excess secondary sludge is dis-

charged to the plant effluent which flows directly into the Tennessee

River The plant has no secondary sludge handling capacity since the

shutdown of the Zimpro system

Samples were collected from an automatic plant sampler which pumps

water from the chlorine contact chamber This did not include the second-

ary sludge which was being discharged to the river The sludge flows through

an underground line from the secondary clarifiers to the plant effluent line

Since there are no access points along the line and the discharge is sub-

merged samples containing the waste sludge were not taken

Daily 24 hour composite samples were collected for chemical analysis

for each of five days See results in Table 3 Grab samples were

collected for bacteriological analysis Influent or inplant samples were

not collected

The results of chemical analysis definitely reflect the high industrial

xtfaste portion about 70 percent of the municipal waste Average effluent

concentrations loadings of BOD5 COD and TOC were 178 mg 1 50 500

lbs day 409 mg 1 116 400 lbs day and 102 mg 1 29 000 lbs day

respectively These levels are more typical of a municipal waste influent

than an effluent and reflect the very strong nature of this waste Nitrogen

concentrations in the effluent were also similar to typical raw domestic

T ^ V « T_ 1 o nl^r Cr in ed 18 2 mg 1 5 180 lbs day with

ammonia accounting for 57 percent at a concentration of 10 4 mg 1 or

2 960 lbs day The sum of nitrate and nitrite nitrogen was very low less

than 0 014 mg 1 This plant is providing essentially no nitrification of



the ammonia either because of a short retention time toxicity of the

waste to nitrifying bacteria or both Phosphorus concentrations averaged

5 6 mg 1 with a daily average load of 1 590 pounds per day Oil and grease

concentrations averaged 28 mg 1 8 000 lbs day Oil and grease concen-

tration is unusually high and indicates a very high influent load typical

of industrial waste as well as insufficient treatment within the treatment

plant Phenol concentrations were high averaging 0 966 mg 1 or 27 5 lbs day

again indicating the heavy industrial load

Residue in the effluent was excessive Total residue averaged 993 mg 1

282 500 lbs day filterable dissolved residue was 860 mg 1 244 700

lbs day and nonfilterable suspended residue was 133 mg 1 37 800 lbs day

Total volatile residue was 141 mg 1 40 100 lbs day and nonfilterable

volatile residue was 70 mg 1 19 900 lbs day These figures do not

reflect the secondary sludge wasted to the effluent final discharge amounts

are greater than these reported values

The total chromium concentration in the effluent was 0 283 mg 1 81

lbs day Chromium salts create particular problems in waters used for

public water supplies and waters which support fish and aquatic life The

USPHS drinking water standards set a mandatory limit of 0 05 mg 1 on hexa

valent chromium 11 The effect of both hexavalent and trivalent chromium

salts are particularly critical to the lower forms of aquatic life 12

The chromium discharge from this plant is excessive but not great enough to

violate stream standards Mercury in the effluent was 0 96 yg 1 or 0 27

lbs day exceeding the EPA limit of 0 1 lb day

An elemental scan of a composite of effluent samples indicated the

following concentrations Table 4



TABLE 3

WASTE SUMMARY FOR MOCCASIN BEND SEWAGE TREATMENT PLANT EFFLUENT

STATION MB 1

BOD 5

COD

TOC

TKN N

NH3 N

NO2 NO3 N

T Phos P

T Residue

T Residue Vol

Dissolved Residue

T Non Filterable

Residue

T Non Filterable

Residue Vol

Oil Grease

Phenol

T Chromium

Copper

Zinc

Iron

Manganese

Nickel

Lead

Mercury

Flow

Max Min

Concentration

mg 1

190 160

485 340

110 100

21 2 12 4

13 8 5 7

0 03 0 01

6 3 4 7

1 260 830

167 115

1 190 640

240 75

105 52

30 25

1 55 0 59

0 335 0 235

0 060 0 050

0 43 0 322

1 98 1 67

0 355 0 29

0 318 0 15

0 1

0 0014 0 0008

27 800 20 700 gpm

Average
Concentration

mg 1

178

409

102

18 2

10 4

0 014

5 6

993

141

860

133

70

28

0 966

0 283

0 053

0 383

1 854

0 311

0 249

0 1

0 00097

23 700 gpm

Average
Waste Load

lbs day

50 500

116 000

29 000

5 180

2 960

4

1 600

282 000

40 100

245 000

37 800

19 900

8 000

275

81

15

109

527

88

71

28

0 28

NOTE These values do not reflect the secondary sludge presently

being discharged from the plant



TABLE 4

Spark Source Mass Spectrometer Scan of

Moccasin Bend STP Effluent Station MB 1

Element

Bismuth

Lead

Thallium

Cerium

Bar ium

Cesium

Iod ine

Antimony

Tin

Cadmium

Silver

Molybdenum

Zirconium

Strontium

Rub id ium

Bromine

Selenium

Arsenic

Gallium

Pg 1

0 35

42

3

5

183

0 7

20

7

21

4

7

4

5

122

30

127

9

14

30

El emen t

Zinc

Copper

Nickel

Cobalt

Iron

Manganese

Chromium

Vanadium

Titanium

Scandium

Calcium

Potassium

Chlorine

Sulfur

Phosphorus

Silicon

Aluminum

Fluorine

Boron

Pg 1

386

28

219

24

175

135

225

3

685

6

5 000

500

Acid Added

1 000

100

700

67

100

92



Moccasin Bend STP Bacterial Sampling

To determine the bacterial quality of the Moccasin Bend STP effluent

grab samples were collected at three hour intervals over a 24 hour period

for two days in addition to routine daily sampling The coliform data

are contained and summarized in Appendix D

The mean effluent total and fecal coliform densities for the entire

study were 8 300 and 510 100 ml respectively As shown in Figures 33

and 34 the bacterial quality of the effluent varied greatly during both

24 hour sampling periods Total coliform densities during the February 28

March 1 sampling period ranged from 50 to 350 000 100 ml while the fecal

coliform densities ranged from 20 to 33 000 100 ml During the March 6 7

sampling period the total coliform densities ranged from 2 200 to

1 300 000 100 ml and the fecal coliform densities ranged from 130 to

70 000 100 ml A comparison of Figures 33 and 34 shows the coliform

densities measured during the March 6 7 sampling period were generally much

higher than the February 28 March 1 sampling period These data indi-

cate that effluent disinfection was inadequate much of the time especially

during late evening and early morning hours
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STREAM DATA AND OBSERVATIONS

GENERAL

Seven days of chemical and bacteriological samples were collected on

Chattanooga Creek and its tributaries see data in Appendix D Tims

of travel through the study reach was determined using a fluorescent dye

Later during the week of May 7 1973 a brief biological survey was con-

ducted on the main stem of Chattanooga Creek

Flow

Average discharge for Chattanooga Creek at the Flintstone Georgia

USGS gage station C 9 5 is 82 2 cfs for the past 21 years as reported by

the U S Geological Survey Flow during the survey averaged 110 cfs

Instantaneous discharges at the time of sample collection were

¦Date Flow cfs

2 27 73 59

2 28 73 54

3 1 73 49

3 2 73 47

3 5 73 159

3 6 73 143

3 7 73 259

Flows for all downstream stations were projected based upon the

drainage area at each station In cue lower portion of the study area

the flow is affected by fluctuation in the Nickajack Lake level Considerable

variations in lake level are caused by releases from the power generating



units at Chickamauga Dam These fluctuations vary from one to three feet

each day in the Chattanooga area and essentially control the instantaneous

flow in the lower portions of Chattanooga Creek

CHEMISTRY

Dissolved Oxygen

From upstream to downstream through the study reach the average

dissolved oxygen D O concentrations ranged from a high of 9 9 mg 1 at

Station C 9 5 to a low of 5 9 mg 1 at Station C 0 6 Figure 35 A

significant reduction was noted downstream from the confluence of the

tributary carrying waste from Velsicol and Woodward Oxygen levels en-

countered during the recent survey fall within the range of earlier TVA

data and are very similar to previous data collected in the late winter

months See 1967 and 1969 TVA data in Figure 36 and Appendix D Low

oxygen concentrations generally occur during the warm summer months when

stream flow is at a minimum As evidenced by the oxygen concentration

profiles in Figure 36 the lower six miles of Chattanooga Creek is an open

sewer and not suitable for any other beneficial use

Biochemical Oxygen Demand

There is a continual increase in BOD5 concentration from upstream to

downstream through the study reach Figure 37 Sharp increases occur

immediately downstream from the confluence of tributaries carrying the

combined wasLc from t^uOu ward and Velsicol Station CT—2 and Dcbbs Brawc h

Station DB Q l which carries both industrial and domestic wastes

Figure 37A is a schematic layout of the Chattanooga sewerage system showing
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numerous regulation chambers located in the trunk lines which permit

excessive flow from combined sewers during rainstorms to be bypassed to

the surface streams Four such chambers designated as Central Avenue

Adams Street Williams Street and Sidney Street exist along the lower

portion of Chattanooga Creek Overflow from these structures contribute

heavily to the polluted condition of Chattanooga Creek and are responsible

for the unusually high BOD5 concentrations such as the ones observed on

March 2

The average BOD5 concentration at Station CT 2 was 497 mg 1

lbs day with a maximum of 1 160 mg 1 The average BOD5 concentration near

the mouth of Dobbs Branch Station DB 0 1 was 99 1 mg 1 with a maximum

concentration of 370 0 mg 1 occurring on March 2 1973 These data cor-

respond with the exceptionally high concentrations observed in Chattanooga

Creek below the confluence of Dobbs Branch The solid line in Figure 37

reflects the effect of the waste from Dobbs Branch upon the average BOD5

values of downstream stations The dotted line represents average values

excluding the unusually high values on March 2 The TVA data collected

in 1967 and 1969 present a good basis for comparison of the more recent

data Figure 37 contains a plot of average BOD5 values collected from

January through May of 1969 representing a similar season of the year and

similar flow conditions These curves match very well and indicate that

there has been no significant change in BOD5 concentrations since 1969

Figure 38 is a plot of average maximum and minimum values for all data

collected by TVA during 1967 and 1969 Many exceptionally high values

occurred 50 120 mg 1 normally during periods of low stream flow The

very high values at mile 6 26 were caused by waste entering Chattanooga
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Creek through Dry Creek and McFarland s Branch Previously when the TVA

data were collected Happy Valley Farms had a large discharge to Dry Creek

This waste is now discharged to the Moccasin Bend Sewerage System

McFarland s Branch drains the Rossville GA area and receives waste from

the Rossville Industrial Complex Both the city of Rossville and the

Industrial Complex discharge to the Moccasin Bend Sewerage System however

numerous spills and discharges from the Industrial Complex still enter

McFarland s Branch

Dobbs Branch is one of the most polluted tributaries entering

Chattanooga Creek Both Chemical Oxygen Demand COD and BOD^ concentrations

were very high COD values ranged from 108 mg 1 to 3 080 mg 1 which

correspond well with respective BOD5 values of 25 mg 1 and 370 mg 1 Not

all of the waste load in Dobbs Branch is caused by the overflow of the

Central Avenue sewer regulation chamber samples collected at Station DBT 1

upstream from the regulator had an average BOD5 concentration of 194 6

mg 1 with a maximum of 350 0 mg 1 COD concentrations of 440 and 856 mg 1

at this same station correspond to BOD5 values of 118 and 350 mg 1 This

station was located at the discharge of an underground storm drain which

drains the area around Montague and Highland Park Dye tracers verified

that low BOD5 process wastes from Modern Maid Inc discharge to this drain

see following discussion under Turbidity

McFarland s Branch had an average BOD5 concentration during the EPA

study of 27 6 mg 1 with a maximum of 43 0 mg 1 in contrast to a 1967 and

1969 TVA average of 36 mg 1 with a maximum of 320 mg 1 COD concentrations

on two days of the EPA study were 184 and 304 mg 1 witli a corresponding

BOD5 concentration of 43 0 and an unreported value due to a toxic condition



The unreported value at a one percent dilution produced a BOD5 value of

190 mg 1 at a three percent dilution a value of 89 mg 1 and at a 10

percent dilution a value of 26 mg 1 These results are strong indications

of toxic conditions and clearly reveal that on March 6 1973 a strong

waste concentration existed on McFarland s Branch The following are notes

taken by the field crew at Station CT 3 describing the water appearance

2 27 73 No notes made

2 28 73 Small black suspended particles

3 1 73 Pink color

3 2 73 Red color

3 5 73 No notes made

3 6 73 Black

3 7 73 No dye color observed

The Rossville Development Corporation discharges a waste stream contain-

ing fine carbon black particles above this station Kenyon Southern has

a dye drum storage area where dye pigment is washed into the stream and

Standard Coosa Thatcher also had a pink dye spill during the survey See

the individual section on each specific industry for additional details

There was an unconfirmed report by a resident in the area that a local

septic tank cleaner dumps sludge into the creek

Samples collected in Dry Branch at Station CT 4 had an average BOD5

value of 4 2 mg 1 with a maximum of 5 1 mg 1 This contrasts markedly

with the 1967 and 1969 TVA data collected at mile 1 02 in Dry Creek when

BOD
5 averaged 122 3 mg 1 with a maximum of 700 mg 1 These high values

were primarily caused by waste discharges from the Happy Valley Farms dairy



which is now connected to the Moccasin Bend Sewerage System These results

represent a substantial improvement in water quality over a period of three

to five years

Nitrogen

Nitrogen concentrations primarily in the form of ammonia are excessive

in the lower portions of Chattanooga Creek see Figure 39 The major

contributor is Woodward Inc which discharges wastes including the

ammonia still liquor Upstream from Woodward s discharge ammonia concen

trations in Chattanooga Creek at Station C 5 8 averaged 0 04 mg 1 while

downstream from the Woodward Velsicol ditch at Station C 4 3 they increased

to an average of 4 47 mg 1 Ammonia concentrations in Woodward s oil

separator discharge averaged 4 057 mg 1 with a maximum concentration of

7 320 mg I and the water at station CT 2 had an average ammonia concen-

tration of 1 430 mg 1 with a maximum of 2 260 mg 1

Ammonia levels in other tributary streams in the study area were

relatively insignificant in comparison to those at Station CT 2 At

Station DB 0 1 near the mouth of Dobbs Branch the average ammonia concen-

tration was 3 13 r g l with a maximum of 5 0 mg 1 Upstream at Station

DBT 1 the average concentration was 12 7 6 mg 1 with a maximum value of

21 8 mg 1 Farther upstream at Station DBT 2 the average concentration

was only 0 77 mg 1 Ammonia concentrations in McFarland s Branch and Dry

Creek averaged 0 27 mg 1 and 0 16 mg 1 respectively

The relatively constant NC 2 plus NO3 concentrations throughout the

study reach indicate that ammonia was not being oxidized in Chattanooga

Creek The retention time within the creek is short at higher flows and

does not allow time for nitrification The average stream velocity was
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about 0 25 mpli with a travel time of approximately 20 hours from Woodward s

discharge to the mouth of Chattanooga Creek Also stream temperatures

during the survey were in the 12 to 14°F range which is too cool for

active nitrification With warmer temperatures and lower flows nitrifi-

cation could very rapidly deplete the dissolved oxygen in Chattanooga Creek

Total Organic Carbon

A stream•profile of Total Organic Carbon TOC concentrations is shown

in Figure 40 Normally the TOC values of a relatively clean stream are

roughly five times higher than the BOD5 but in this case TOC is almost

identical to^BOD^ The TOC concentration increases steadily through the

study reach v ith a noticeable increase downstream from the Woodward and

Velsicol discharges and a very sharp increase downstream from Dobbs Branch

The average TOC concentration a t Station BB 0 1 was 7 6 6 mg 1 with a

maximum concentration of 370 mg 1 As in the BCD5 results concentrations

were high at Station DBT 1 the storm sewer outfall averaging 148 3 mg 1

and relatively low at Station DBT 2 only stormwater and Modern Maid wastes

averaging 18 9 mg 1

The average TOC concentration at Station CT 2 the Woodward Velsicol

ditch was 337 5 mg 1 with a maximum of 660 0 mg 1 Individual wastes

from Velsicol and Woodward both have TOC concentrations in the 300 mg 1

range

TOC levels in McFarland s Branch correspond closely to the BOD 5 con-

centrations The average TOC concentration for Station CT 3 was 19 9

mg 1 The TOC value of 16 0 mg 1 on March 6 1973 the day toxicity

effected the BOD5 did not appear to be unusually high
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Dry Creek TOC concentrations averaged 3 7 mg 1 with a maximum of 6 0

mg 1

Phosphorus

Total phosphorus concentrations averaged between 0 13 mg 1 and 0 21

mg 1 for all Chattanooga Creek stations Concentrations in Dobbs Branch

McFarland s Branch and Dye Creek averaged 1 05 1 16 and 0 12 mg 1

respectively The concentrations in Chattanooga Creek were nearly double

those normally encountered in cleaner streams Previous data collected

by TVA at Stations C 0 6 and C 7 0 showed average values of 1 77 mg 1 and

2 33 mg 1 respectively indicating a very large reduction in phosphorus

concentrations

Specific Conductance

Average specif ic conductance vakes ¦

are plotted in Figure 41 The

same general shape profile as for BOD5 N TOC and P exists with increas-

ing values toward the mouth of Chattanooga Creek Values averaged 132

ymhos cm with a sharp increase to 293 ymhos cm at Station C 4 0 which is

downstream from the Woodward and Velsicol wastes The average conductivity

value at Station CT 2 were 18 285 ymhos cm with a maximum of 32 500 ymhos cm

Another increase was observed downstream from the confluence of Dobbs

Branch where the conductivity increased from 269 at station C 2 5 to 291

ymhos cm at Station C 2 1 The average conductivity at Station DB 0 1

near the mouth of Dobbs Branch was 611 ymhos cm The average reading at

Station DBT 2 was 654 ymhos cm with a maximum of 1 080 ymhos cm which are

elevated by the industrial waste discharge from Modern Maid Inc
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Turbidity

The average turbidity profile in Figure 42 shows a general increase

toward the mouth of Chattanooga Creek The major increase occurred at the

Dobbs Branch confluence where average turbidity levels in Chattanooga Creek

increased sharply from 33 units upstream to 51 units downstream from Dobbs

Branch Turbidity in Dobbs Branch at Station DB 0 1 averaged 998 3 units

with a maximum value of 6 340 units Average readings at station DBT 2

primarily Modern Maid s waste averaged 7 57 units with a maximum of 4 000

units reflecting the periodic discharge from Modern Maid Inc s ceramic

base coating operation See Figures 14 and 15 included with Modern Maid

discussion Turbidity was not consistently high at DBT 2 because the

base coat discharges were not continuous A visit to the plant and ob-

servations of waste discharges plus subsequent dye tracer tests confirmed

that the base coat material was being discharged to Dobbs Branch The

typical blue white color of the waste observed at Station DBT 2 DBT 1

and DB 0 1 indicates that a significant portion of the turbidity in

Dobbs Creek and lower Chattanooga Creek is caused by the Modern Maid Inc

industrial waste discharge

Somewhere between Station DBT 2 northeast of Montague Park and the

discharge from the area s storm sewer at Station DBT 1 Figure 43 the

ceramic base coat discharge from Modern Maid is joined by a sporadic

fibrous discharge from an unknown source During previous floods enough

of this fibrous material was deposited on the banks of the ditch from

DBT 1 to Dobbs Branch to leave a thick fibrous coating on the banks

Figures 44 and 45
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Figure A3

Station DBT 1 Showing Heavy Turbidity and Sediment
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j Figure 44

Fibrous Deposit at Station

DBT 1 Red Color in Stream

Result of Dye Tracer

—j

I

Figure 45

Close up of Fibrous Deposit at Station DBT 1
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On two occasions during the survey during dry weather and during wet

weather dye was dumped in the wastewater discharge from Container

Corporation of America s paper recycling plant located at the west corner

of Montague Park No trace of the dye was detected in the streams even

though the fibrous material coating the banks of the storm sewer discharge

ditch in Figure 43 has the appearance of paper fibers

Oil and Grease

The highest stream concentrations of oil and grease were measured at

Station CT 2 on the Woodward Velsicol ditch Oil primarily from Woodward

was visible with a layer on the surface and a distinct coating on the

banks of the tributary The average concentration was 12 8 mg 1 with a

maximum of 18 0 mg 1 Concentrations near the mouth of Chattanooga Creek

at Stations C l 2 and C 0 6 were mostly less than 5 mg 1 Oil films were

frequently visible on the water at Stations C l 6 C l 2 C 0 6 and at

the mouth of Chattanooga Creek The only recorded value on Dobbs Branch

at Station DB 0 1 was less than 5 mg 1

Phenol

Phenolic concentrations in Chattanooga Creek particularly in the

lower portion are higher than those normally found in natural streams The

concentration at the USGS Flintstone gage Station C 9 5 averaged 18 pg 1

with a maximum value of 25 Mg 1 Analysis of water from streams draining

non industrial watersheds has shown phenol concentrations in the range

of 3 to 20 ppb 13 Since phenolic compounds are released in the decay of

natural organic materials and in domestic waste the values at Station

C 9 5 are not unusually high



The phenolic concentration in Dobbs Branch at Station DB 0 1 averaged

45 yg 1 with a maximum value of 100 yg 1 which are typical of the con-

centrations in domestic wastes

The phenolic concentration in Chattanooga Creek increased significantly

downstream to an average value of 140 yg 1 at Station C 3 6 downstream

from the waste discharged from Woodward Figure 46 The average concen-

tration at Station CT 2 the Woodward Velsicol ditch averaged 83 300 yg 1

with a maximum of 360 000 yg 1 Average and maximum concentrations at

Stations C 2 5 and C 0 6 were 98 and 260 yg 1 and 113 and 257 yg 1

respectively For maintenance of a well balanced fish population the

total phenolic concentration should not exceed 0 05 mg l 50 yg 1 14

Metals and Cyanide

Listed below are the averages of the metal analyses expressed in yg i

Sta Cr Cu Fe Pb Mn Ni Zn Cn

C 0 6 24 12 2 177 118 294 80 111 012

CT 2 150 188 61 750 175 10 000 80 2 000 24

C 5 8 20 11 1 678 100 115 80 20 01

C 9 5 20 11 1 104 100 71 80 17 —

All values with the exception of nickel were elevated at Station CT 2

At the flow rates existing in Chattanooga Creek during this study the high

metal concentrations from this tributary were significantly diluted before

— «U r _n £ T n ~ lAmnorinft riot a of C — S ft anrl C —0 f\
J_ t L l L t gj UUU I UUK \»» \_ • t 1 I t N_ O I—— — —— — w „ » w »

^

iron manganese and zinc show a sizeable increase



O {

X

u

TzL

T

CO

cn

a

ac

£
o

m

tr

i—

CVI

I

h
u

X
a

c~

K

CD

CO

ca

n

o
Q

00

r 16~ URl ^Co

CHATTANOOGA WASTE DISCHARGES FART

CHATTANOOGA CREEK PHENOL PROFILE

MARCH 1973

•mmy e ^i—

9
i

3

—
1
1

2

CHATIA^GOC^ RlV^n MiLES



Cyanide concentrations at Station CT 2 were 0 48 mg 1 and 0 01 mg 1

in the two days the station was sampled There was no appreciable increase

in concentration between Stations C 5 8 and C 0 6

Sediment

Sediment samples were collected at Stations C 0 6 and C 8 1 The

stream bottom at Station C 0 6 consists of a very black fine particle

material as contrasted with the primarily sand and gravel bottom at Station

C 8 1 The results of the chemical analyses in mg kg are

Station Ni As Cr Cu Zn Mn

C 0 6 29 7 4 0 82^ 56 363 2 445

C 8 1 14 4 2 1 18 5 2 50 268

Station Fe Pb COD Phos Org N Moisture Volatile

C 0 6 18 408 230 378 000 640 1 940 43 14

C 8 1 9 935 40 199 000 410 2 450 34 14

These data show higher concentrations of metals near the mouth

Station C 0 6 of Chattanooga Creek than upstream from the major waste

sources Waste from Velsicol and Woodward measured at Station CT 2

contributed rather large quantities of metals Another probable signifi-

cant source is the overflow of domestic waste from the regulation chambers

on the municipal sewer system into the lower portion of Chattanooga Creek

This waste is a combination of domestic industrial and stormwater runoff

MICROBIOLOGY

Coliform Results

Bacterial samples were collected on seven different days at eleven

Chattanooga Creek and six tributary stations The coliform data are



contained in Appendix D and summarized in Table 5 and Figure 47

The background station C 9 5 on Chattanooga Creek had mean—¦ total

and fecal coliform densities of 4 700 and 1 100 100 ml respectively

Table 5 These coliform densities indicate that Chattanooga Creek was

receiving some fecal waste upstream from the study area

Downstream from the background station the mean total coliform densi-

ties generally increased as illustrated in Figure 47 The mean fecal

coliform density of 17 000 100 ml at Station C 3 6 was approximately four

times greater than the background station density These increased coliform

densities resulted from wastes contributed by several tributaries

McFarland s Branch Dry Creek an unnamed tributary which flow into

Chattanooga Creek

The mean fecal coliform density after an initial increase to 2 900 100

ml station C 7 0 decreased at Station C 5 8 to background levels

Table 5 and Figure 47 This station was downstream from the confluence

of several tributaries to Chattanooga Creek however the reason for the

decreased fecal coliform density was not apparent Downstream from

Station C 5 8 the mean fecal coliform density gradually increased to

2 500 100 ml as measured at Station C 3 6 Table 5

Immediately upstream from Station C 2 1 Dobbs Branch flows into

Chattanooga Creek Dobbs Branch contributed mean total and fecal coliform

densities of 860 000 and 37 000 100 ml respectively as measured at

Station DB 1 Table 5 The impact of Dobbs Branch on the bacterial

quality of Chattanooga Creek was partially seen at Station C 2 1 which

1 All means reported are geometric means



CHATTANOOGA CREEK AND TRIBUTARY STATIONS

Total Coliforra 100 ml Fecal Coliform lOO ml

No

Station Maximum Minimum Average Log Mean Maximum Minimum Average Log Mean Sam

C 0 6 1 600 000 13 000 270 000 57 000 350 000 1 300 57 000 6 900 7

C 1 2 920 000 23 000 210 000 100 000 920 000 1 700 140 000 12 000 7

C 1 6 1 GOO 000 13 000 270 000 61 000 540 000 2 200 81 000 7 400 7

C 2 1 130 000 1] 000 43 000 29 000 7 900 200 3 000 2 000 7

C 2 5 33 000 490 11 000 6 300 17 000 140 3 600 1 400 7

C 3 6 49 000 3 100 24 000 17 000 13 000 790 4 000 2 500 7

C 4 3 70 000 7 000 20 000 15 000 4 900 700 2 300 1 700 7

C 5 3 81 000 2 800 15^000 6 400 10 000 490 2 500 1 400 7

COmiU 24 000 3 300 14 000 11 000 2 300 490 1 300 1 100 7

0 1 —J o 33 000 3 300 13 000 9 400 17 000 460 5 100 2 900 7

C 9 5 54 000 1 300 11 000 4 700 7 000 170 2 300 1 200 7

DB 0 1 5 400 000 280 000 1 400 000 560 000 1 300 000 4 900 210 000 37 000 7

DBT 1 9 200 000 790 000 4 200 000 2 900 000 790 000 23 000 210 000 100 000 7

DBT 2 35 000 20 12 000 2 500 35 000 20 8 400 920 7

CT 2 7 900 20 2 000 510 7 900 20 1 300 320 7

CT 3 49 000 1 900 19 000 11 000 24 000 270 6 400 2 800 7

CT 4 130 000 330 29 000 9 700 33 000 20 8 800 3 200 7
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lad mean total and fecal coliform densities of 29jOOO and 2 000 100 ml

espectively After complete mixing the full impact of Dobbs Branch was

een at Station C 1 2 which had mean total and fecal coliform densities

f 100 000 and 12 000 100 ml Table 5 and Figure 47

Station C 0 6 the most downstream station within the study area had

lean total and fecal coliform densities of 57 000 and 6 900 100 ml

•espectively A comparison of these coliform densities with the background

lensities Table 5 indicates considerable degradation of the bacterial

[uality of Chattanooga Creek within the study area

Salmonella Results

In addition to total and fecal coliform determinations attempts were

lade to isolate members of the genus Salmonella at the Chattanooga Creek

tations Isolation and identification procedures used are described in

he Study Methods section of this report

Sampling swabs were placed at each Chattanooga Creek station and

lere suspended for a five day sampling period Swabs were torn away at

our stations during the sampling period Swabs were retrieved from

even stations and Salmonella isolation was attempted

One or more Salmonella enteriditis serotypes were isolated from each

f the seven Chattanooga Creek stations Table 6 A total of five

tifferent serotypes were isolated with one serotype S_ give being iso

ated at each station Isolation of Salmonella from these stations

iurnishes further evidence of fecal pollution and of the disease producing

jotential of portions of Chattanooga Creek



TABLE

SALMONELLA ENTERIDITIS SEROTYPES ISOLATED FROM THE

CIIATTANOOGA CREEK STATIONS

Station Salmonella enteriditis Serotype Isolated

C 0 6 S give J3 panama

C 1 2 Swab lost

C 1 6 Swab lost

C 2 1 Swab lost

C 2 5 S give S_ derby

C—3 4 S give

C 4 0 S give S typhimurium

C 4 8 S_ give

sr 3

C 5 3 S give

C 6 5Swab lost
C

¦ J

C 8 8 S_ give S_ typhimurium S_ eimsbuettel



BIOLOGY

The biological study consisted of a series of three quantitative

samples collected with an Ekman grab sampler and qualitative samples con-

sisting of half hour concentrated efforts with dip nets and hand picking

from five stations on Chattanooga Creek The five sampling stations are

located at miles 0 6 2 1 4 3 5 3 and 9 5 The Ekman grab samples

were collected from representative areas of the stream bottom and the

qualitative samples were collected by sweeping submerged vegetation logs

and other debris with a dip net hand picking of logs and other substrates

and extensive dredging of the side and stream bottom with heavy framed dip

nets The material collected from these sampling efforts was sifted

through a No 30 mesh sieve and the material remaining in the sieve was

placed into white enamel pans The organisms were then sorted from this

debris identified and enumerated Those organisms not readily identifiable

were placed in 70 percent alcohol and returned to the laboratory for

identification The results of this sampling are recorded in Tables 7

and 8 and Figures 48 and 49

This biological data indicate a steady decline in the quality of the

benthic community from the upstream Station 8 8 through Station 0 6 near

the mouth of the Creek Figure 48 is very similar to the classical curves

described by Bartsch and Ingram 1959 for benthic communities exposed to

enrichment and toxicity 1 Station 9 5 located upstream from the major

sources of pollution has a relatively diverse community of organisms

consisting of 26 taxonomic groups ranging in tolerance to pollution from

highly intolerant to tolerant 2 This reflects the relatively good water

quality reported in the chemical section of this study for this station
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TABLE 7

A QUALITATIVE LIST OF ORGANISMS COLLECTED FROM FIVE STATIONS

ON CHATTANOOGA CREEK CHATTANOOGA TENNESSEE

May 1973

Organisms

Stations

5 3 4 3 2 1 0 6

Annelida

Oligochaeta

Pleisiopora
Naididae

Nais sp

Tubificidae

Limnodrllus hoffmeisteri

L cervix

Unid sp

Lumbriculidae

Luabriculus varisgatus

X

X

X

X X

X X

Arthropoda

Arthropoda
Isopoda
Asellidae

Asellus sp

Lireeus sp

Amphipoda
Talitridae

^¦y 3 X s L 2 3 3

Arachnoidea

Hydracarina
Unid sp

Insecta

Pleeoptera
Nemouridae

Nemoura venosa

Perlidae

Perlesta sp

Perlodidae

Isoperla sp

Ephemeropcera
Baetidae

Ephemcrolla temporalis

Paraloptophlebia sp

Baetis sp

Heptageniidae
Stenonema exiguum

Heptagenia sp

X

X

X

X

X

X

X

X

X X



TABLE 7 CONT D

A QUALITATIVE LIST OF ORGANISMS COLLECTED FROM FIVE STATIONS

ON CHATTANOOGA CREEK CHATTANOOGA TENNESSEE

May 1973

Organisms 9 5

Stations

5 3 A 3 2 1 0 6

Odonata

Calopterygidae
Calopteryx sp

Coenagrionidae

Argia sp

Aeschnidae

Boyeria sp

Tricoptera

Hydropsychidae
Hydropsyche sp

Cheumatopsvche sp

Psychomiidae

Polycentropus placidus

Coleoptera
Elmidae

T irsphis vi 11ts

Haliplidae

Peltodytes sp

Diptera

Ceratopogonidae
Palpomyia sp

Stilobezzia pos antenalis

Chironomidae

Ablabesmyia janta
A ornata

Ccmchapeiopia sp

Corynoreura taris

Thlengraanniella sp 2 Roback

Cricotopus prob slossonae

C ceris aratus

C prob ceris

C bicinctus

C nr trifasciatus

Trichocladius robacki

Potthastia longinanus

Chironornus crassicaudatus

Cryptochironomus nr fuivus

Paracladopelna undine

Tribelos poss jucunda

Phaenopsoctra flavipes

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X



TABLE 7 CONT D

A QUALITATIVE LIST OF ORGANISMS COLLECTED FROM FIVE STATIONS

ON CHATTANOOGA CREEK CHATTANOOGA TENNESSEE

May 1973

Organisms 9 5 5 3

Stations

4 3 2 1 0 6

Polypedilun halterale

P illinoense

Tany t a IT5 US gUGir l u5

Rheotanytarsus exiguus

Acanycarsus sp

X

X

X

Mollusca

Gastropoda
Pulnonata

Physidae
Physa sp

Pianorbidae

Helisoma sp

X X

X

X

X

X

X

Total Number of Taxa 26 11
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A LIST OP ORGANISMS COLLiCTLD WITH AN iXK\S CRAB SAMl LKR FROM FIVE STATIONS

ON CHATTANOOGA CRFFK CHATTANOOGA TF INESSEE

Hay 1973

Orgnnigcis

Tub i f1cldoc

LIrnodri ]ua hof fncister^

L ccrvlx

Uuld 9p
Na it] 1 ihie

N { s g p

Lutnfii fcul Mac

Lu 1 r 1 cu 1 u3 varlcRntua

Af»c 1 1 lilac

A1 11 u q e p

1 a L11 r I il ic

Ih In nztcca

Hydrncarina
U n i J op

Bne 11 Jne

B ivi tn sp

hpli T re 11 ft toRTporal is

Piiyu lUnc

_1V1 \» i ii[ i opus p I ic 1 Jum

Elnid ti

Dut 1 rnph ta vI ctata

Ct iatoju^ouidao
t 11 ptr\ 1 1 up

M I 1 p m 1 n pos nntcnol Is

CI i rnnorr ldac

Ah nbi mv 1 a omata

Conoiin lop la 8p

CotynoiH iir i tnria

Th 1 otH n inn Ic I la sp

hi
Snmplo

2 Robcck

Snnp1c SnTp1c

2 1

Sample

0 6

Saop1c
TotaL

2

7

7

6

12

25

25

25

Tola 1

7

56

12

25

Totnl 1 Total Total

AO

20

2 000 2 044

3 000 3 024 10 000 600 5 000 15 600 125 175 300



TABLE 8 CONT D

A LIST Or ORGAN SMS COLLECTED WITH AN EXMAN CRAB SAMPLER FROM FIVE STATIONS

ON CHATTANOOGA CRKFK QIATTANOOCA TENNESSEE

May 1973

Orp nn1 smn

Crlcocopus prob slosaonnc

C crr 1 • rntus

C y r ob c t r 13

C b i c i n c t us

Crl ccU i

11 i Jn_U

t nr t r1fnc1ntus

vus rrbackl

C i i r^noriH c 1 caud Tt us

Crypt t|i t rononn i nr fulvun

I n ii 1 ink p11 rcji limit mo

1 v 1 Nl 1 oa poy » j ucundu s

r uit rn x 1 av 1 pcs

Po 1 povt [ 1 ur h i 1 U ra Le

1 in t p u^i ^i o i 1 us

iKh i 1 an vi i ri un o x I ^uug

A i iny i i r s uh 3 p

Phvs 1Jjo

Ph in op

S »fnp I c

hi
S p I c

4 1

Sjimp1c
T o t 11

2 1

Sflffiplc

Total

0 6

Sample
Total

14

Number of taxa 10 11 21

Nurrijor of Individuals 21 49 25 30 25 95 75 9 5 002 5 086 10 003 604 5 017 15 624 127 176 301

Nuaibcra of tublflda above 100 were cstlnited



The benthic fauna at Station 5 3 reflects a reduction in water quality

The diversity has been reduced to eight taxonomic groups however there

has not been a significant increase in the numbers of individuals^ as one

might expect if the reduction in diversity was caused by excessive enrich-

ment This reduction in diversity was probably caused by the introduction

of toxic substances McFarland s Branch empties into Chattanooga Creek

upstream from Station 4 8 During the March 1973 sampling period water

collected from this branch for BOD analysis gave strong indications of

toxic conditions Page of this report This or perhaps leaching

from an old garbage pit adjacent to Station 5 3 was probably responsible

for the reduction in community diversity

Station 4 3 is located downstream from the outfall from the major in-

dustrial complex Vegetation debris and other substrates were covered

with copius amounts of Sphaerotilus Several species of chironomids four

species of Cricotopus and one species of Phaenopsectra were found in

intimate relationship with the masses of Sphaerotilus and were not found

anywhere else in the creek The great increase in numbers of individuals

at this station ii a good indication of excessive enrichment Sludge usually

blankets the bottom of such reaches of a stream limiting the use of the

area to only a few species that can survive in such a substrate These

surviving species are isolated from competitors and predators with an

abundance of food and as a result form huge populations Table 7

A further reduction in water quality at Station 2 1 is illustrated

in Figures 47 and 48 This station is located immediately downstream from

the confluence of Dobbs Branch which carries an extremely heavy BOD load

Figure 37 Numbers of organisms per square foot have risen to an



estimated 21 000 and taxonomic groups have been reduced to five The

five groups represented were Tubificid worms the amphipod Hgalella

azteca the mayfly Ephemeroptera temporalis the midge Chr ionomus

crassicaudatus and the pulmonate snail Physa Table 8

Station 0 6 the most downstream station illustrates a still further

reduction in water quality Only two species were collected in the quanti-

tative sampling and only five species were collected in total Table 7

That this station is grossly polluted is apparent from outward appearance

alone Anaerobic activity is apparent floating debris is coated with oily

substances and everything has a greasy appearance In fact after

completion of sampling at this station the sampling gear had the appearance

of pots and pans washed in greasy dishwater The fact that there was a

great reduction in total individuals collected is interesting Water quality

data do not denote the presence of toxic materials yet the lack of large

numbers of sludge worms would indicate such a presence It is possible

that the extreme flooding prior to the survey scoured the bottom of the

creek at this station thus removing the sludge deposits which harbir the

great masses of sludge worms usually found in such areas While the only

organisms collected were worms Tubificidae and Lumbriculidae only

relatively small numbers of individuals were collected Qualitatively

again the ubiquitous mayfly Ephemerella temporalis was collected plus the

midges Cricotopus slossonae and Chironomus crassicaudatus and a physid snail

In conclusion th£ biologies dstci col 1 tfro™ tHc fiv^ stations

on Chattanooga Creek illustrated a steady decline in the quality of the

benthic community in Chattanooga Creek from the relatively unpolluted

upstream station 9 5 to the highly polluted area at station 0 6
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American Public Health Association Standard Methods for the

Examination of Water and Wastewater 13th Edition 1971

Spino D F Elevated temperature Technique for the Isolation of

Salmonella from Streams Appl Microbiol 14_ No 4 1966

Ewing W H Enterobacteriaceae Biochemical Methods for Group
Differentiation Public Health Service Publication No 734

Revised 1962

Edwards P R and Ewing W H Identification of Enterobacteriaceae

Burgess Publxcation Company Minneapolis Minnesota 1962

Public Health Service Drinking Water Standards 1962 PHS Publication

No 956 Washington D C 20402

J E McKee and H W Wolf Water Quality Criteria Second Edition

Revised 1963 California State Water Resources Contro Board

Publication No 3 A Sacramento 1971

Hoak Richard The Cause of Tastes and Odors in Drinking Water

Water Sewage P 224 June 1957

Aquatic Life Water Quality Criteria Third Progress Report Ohio

River Valley Water Sanitation Commission P 72 Journal WPCF

January 1960
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ANALYTICAL METHODS

Parameter Method Reference

Biochemical Oxygen Demand Winkler DO 5 Day 1 2

Total Organic Carbon Carbon Analyzer 2

Nonfilterable Solids Gravimetric 1

Volatile Solids Gravimetric 550°C 1

Total Solids Gravimetric 105°C 1

Filterable Solids Difference Between Total and

Suspended Solids

Total Kjeldahl Nitrogen Automated Phenolate Method 2

Ammonia Automated Phenolate Method 2

Nitrate Nitrite Copper Cadmium Reduction

Automated 2

Phosphorus Ascorbic Acid Method 2

pH Electrometric 1

Acidity and Alkalinity Volumetric 1

Dissolved Oxygen Winkler 1

Oil and Grease Solvent Extraction 1

Phenols 4 Aminoantipyrine 1

Metals Less Hg As Atomic Absorption 2

Mercury Cold Vapor Atomic Absorption 4

Arsenic Silverdiethyldithiocarbonate 1

Cyanide Pyrazolene 3

Turbidity Hach 2100 2

Conductivity Wheatstone Bridge 1

Total Coliform MPN 1

Salmonella Method of Spino

Fecal Coliform MPN 1
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ANALYTICAL METHODS Cont d

Parameter Method Reference

Organic Scan SEWL 1

1 Standard Methods for Examination of Water and Wastewater 13th

Edition 1971

2 EPA Manual of Methods for Chemical Analyses of Water and Wastes 1971

3 ASTM Book of Standards Part 23 1971

4 EPA April 1972
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INDUSTRIAL WASTE STATION LOCATIONS

CH 1

COMB 1

CR 1

DI 1

GIL 1

L N l

L N 2

L N 3

L N 4

L N 5

MB 1

MM 1

MM 2

MM 3

Chattem Drug Chemical Company industrial waste discharge to

the storm drain Sample collected from manhole near the south-

west corner of building 2

Combustion Engineering concrete pipe carrying water to Tennessee

River

Crane Company industrial waste discharge to the ox bow cutoff of

Chattanooga Creek Sample taken from 42 diameter concrete pipe
at edge of creek

Dixie Sand Gravel washer effluent flume before it flows into

the Tennessee River

Gilman Paint Company Sample collected at sump prior to discharge
to the Tennessee River

Louisville Nashville Railroad sample collected at effluent from

sewage treatment plant

Louisville Nashville Railroad sample collected form oil skimmer

effluent

Louisville Nashville Railroad sample collected from holding

pond overflow

Louisville Nashville Railroad sample collected at entrance to

yard Ditch carrying runoff

Louisville Nashville Railroad sample collected from underdrain

effluent at rear of yard

Mocassin Bend Sewage Treatment Plant Automatic sampler set up

at plant effluent in digester room

Modern Maid Inc industrial waste discharge from the pickling
operation The sample was collected in a sump adjacent to the

pickling vats

Modern Maid Inc industrial waste discharge from the ceramic base

coat operation The sample was collected at sump at the southeast

end of the building

Modern Maid Inc industrial waste discharge from base coat

operation Sample taken from paint shop effluent



RD 1 Standard Coosa Thatcher waste discharge to McFarland Branch

Stream runs under part of plant and parallel to Williams Road

RDC 1 Southern Kenyon taken from concrete pipe waste drain approximately
40 yards upstream from confluence of two branches of McFarland

Branch

RE 1 Reilly Tar Chemical Corporation combined industrial waste dis-

charge from the oil separator

RO 1 Roper Corporation discharge from uppermost of four discharges
Located near retaining wall

RO 2 Roper Corporation discharge located approximately 150 downstream

from RO 1

RO 3 Roper Corporation discharge from settling pond downstream from RO 2

RO 4 Roper Corporation discharge from settling pond downstream from RO 3

SI 1 Signal Mountain Portland Cement Sample collected from the settling

pond effluent on the north bank of the Tennessee River

SK 1 Southern Kenyon discharges dye waste to a tributary McFarland

Branch of Chattanooga Creek The plant is located in an industrial

complex southeast of Rossville High School

SW 1 Swift Edible Oil Division Storm water discharge to a tributary of

Chattanooga Creek Sample collected from a manhole near cooling
tower

SW 2 Swift Edible Oil Division Leakage from the engine room cooling
water basin Sample collected near the southeast corner of the

basin

USP 1 United States Pipe Foundry Soil Pipe Division Sample collected

from 24 corrugated pipe discharging to the Tennessee River

USP 2 United States Pipe Foundry Soil Pipe Division North storm

sewer

USP 3 United States Pipe Foundry Soil Pipe Division Outfall from

south storm sewer

~

VE 1 Velsicol Chemical Corporation Station set up approximately 75

yards from Wilson Road beside railroad track effluent flows

through a swamp

VE 2 Velsicol Chemical Corporation Site drainage flowing across

Wilson Road to tributary of Chattanooga



VE 3 Velsicol Chemical Corporation Sample collected at fence from

building across road from main plant

VE 4 Velsicol Chemical Corporation effluent to city sewer system

WO 1 Woodward Company storm water ditch on north side of property

WO 2 Woodward Company waste discharge from oil separator unit on

east side of the main plant

WO 3 Woodward Company drainage on north side of plant property

bubbling up from ground east of WO 1



TABLE 1

Stream Station Sample Locations

3 0 6 Chattanooga Creek Hamilton County Tennessee at L N

Railroad bridge approximately 0 6 miles from the mouth

J 1 2 Chattanooga Creek Hamilton County Tennessee at Broad

Street bridge

1 6 Chattanooga Creek Hamilton County Tennessee at Market

Street bridge

1 2 1 Chattanooga Creek Hamilton County Tennessee at Southern

Railroad Shipps Yard Bridge immediately downstream from the

confluence of Dobbs Branch

B 0 1 Dobbs Branch Hamilton County Tennessee at the Central of

Georgia Railroad Bridge approximately 0 1 miles from mouth

3BT 1 Unnamed tributary to Dobbs Branch primarily a storm water

and waste drain entering Dobbs Branch near 1 24 behind the

Art Cinema Theater The stream enters Dobbs Branch near

mile 0 3

DBT 2 Unnamed tributary to Dobbs Branch upstream from DBT 1 above

Jorgcs Carpet at a culvert under Holtzclaw Avenue near 16th Street

2 5 Chattanooga Creek Hamilton County Tennessee at the end of

railroad spur adjacent to the northern edge of Southern Piedmont

Wood Preserving
3

Chattanooga Creek Hamilton County Tennessee immediately
upstream from Southern Piedmont Wood Preserving and adjacent to

Clifton Hills subdivision

Chattanooga Creek Hamilton County Tennessee at the 38th

Street bridge

2T 2 Unnamed tributary to Chattanooga Creek draining the area around

Velsicol Reilly Tar ana Chemicals and Woodward Sample fro^

culvert under Hammill Road near the intersection of Wilson Road

5 3
Chattanooga Creek Hamilton County Tennessee at Hammill Road

bridge
ST 0

2 § 3 Chattanooga Creek Hamilton County Tennessee at Hooker Road

bridge



TABLE 1 Continued

CT 3 McFarland Branch tributary to Chattanooga Creek near mile 5 6

Stream flows past Rossviile High School Sample to be taken

from bridge on Tennessee Georgia state line

CT 4 Dry Creek tributary to Chattanooga Creek near mile 6 1

Sample to be collected from highway bridge 0 5 miles from

mouth of creek in Walker County Georgia

7 0

C GsfrST Chattanooga Creek Hamilton County Tennessee at Wilson Road

Bridge near the Tennessee Georgia state line

S
C fk 8 Chattanooga Creek Walker County Georgia at the USGS gaging

station off of Burnt Mill Road
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APPENDIX D

WASTE AND STREAM QUALITY DATA
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ENviwoiwEnUL protection agency region iv

SOUTnEAST ENV IHOMMcNT AL liESE A CH LABOrtJTORY

AGEKCY 1113SOOO

DO Vf 5 TRr_ AM

CHA

FROM CITY

TTAMOOGA FIELD STUDY

WATER COMPANY INTAKES FErf M

0 0 0 10 00070 0 0 0 9 5 00300 0 0 310

WATl p T JRB CNDUCTVY DO BOD

TEMP AT 25C 5 Day

ST A rION DATE TIME depth CENT JTU MICROHHO MG L KG L

C 0 6 730227 0900 000 1 10 5 24 233 5 S 4 3

C 0 6 730228 1650 000 1 11 5 19 320 5 7 5 3

C 0 6 730301 OHIO 0 0 0 1 10 0 17 320 4 8 6 4

C 0 6 730 302 1520 10 0 130 420 5 7 32 0

C 0 6 730305 1410 COO 1 14 0 30 205 7 1 2 8

C 0 6 730306 1440 000 1 14 0 16 210 6 5 4 7

C 0 6 73C307 0 90 0 000 1 14 5 78 240 6 0 7 0

C l 2 730227 0940 0 00 1 10 0 23 2c5 6 7 4 9

C l 2 7 3 0 2 2 B 1^20 000 1 11 5 14 330 6 1 S • A

C l 2 730 301 0850 000 1 10 0 1 7 320 5 6 5 4

C l 2 730302 14 50 10 0 145 330 6 9 35 0

C 1 2 730 305 14^5 000 1 14 0 31 200 7 5 3 2

C l 2 730306 1510 000 1 14 0 20 220 6 7 7 5

C l 2 730307 0 920 000 1 14 0 68 190 6 4 5 5

C l 6 730227 10 10 000 1 10 0 30 324 8 0 6 5

C l 6 7 30 223 1 5 3 5 000 1 12 0 1 1 330 6 6 3 7

C l 6 7 30 30 1 09 15 0 0 0 1 10 0 14 305 6 3 6 9

C l 6 730302 1400 10 0 145 295 7 3 40 0

C l 6 730305 1440 000 1 14 5 34 205 7 7 4 0

C l 6 7 3 0 3 0 o 1415 COOl 14 0 16 235 7 0 8 0

C l o 730307 0940 000 1 14 0 105 175 6 6 6 2

C 2 1 730227 1055 CC0 1 10 5 29 328 7 0 6 1

C 2 1 730228 150 0 000 1 12 0 12 3o5 6 6 4 7

C 2 1 730301 09 35 000 1 10 5 10 300 6 3 3 6

C 2 1 730302 1 120 000 1 10 0 18 430 6 5 11 0

C 2 1 730305 1500 000 1 16 0 33 220 7 8 4 3

C 2 1 730306 1330 000 1 15 0 18 220 7 1 7 9

C 2 1 730307 1000 000 1 14 51 110 175 6 7 6 4

00400

PH

SU

7 0

7 0

6 9

6 9

7 2

7 2

7 1

7 1

7 1

6 9

7 1

7 3

7 2

7 2

7 0

7 1

7 0

7 1

7 3

7 1

7 2

6 9

7 1

7 0

7 0

7 3

7 3

7 1

0 0 40 3

LAB

PH

SU

7

7

7

7

7

7

7

7 2

7 5

7 2

7 4

7 6

7 5

7 6

7 3

7 5

7 5

7 4

7 3

7 3

7 5

7 2

7 5

7 4

7 0

7 5

7 4

7 5

00 10

T ALK

CAC03

MG L

75

83

82

97

70

59

62

71

75

73

87

55

66

61

73

77

81

71

54

75

61

72

78

75

157

59

65

59

00435

T ACD TY

CAC03

MG L

3

3

4

7

2

2

2

4

3

4

3

2

2

IK

3

4

13

3

3

2



ENVIRONMENTAL protection AGENCY REGION IV

SOUTHEAST ENVIRONMENTAL RESEARCH LABORATORY

CHATTANOOGA FIELD STUOY

DOWNSTREAM FROM CITY WATER COMPANY INTAKES FEB

AGENCY 1 1 13S000

00 0 1 0 00 0 70 00095 00300 0 0 310

WATER TURB CNDUCTVY 00 eoo

TEMP JKSN AT 25C 5 DAY

STATION DATE T I ME DEPTH CENT JTU MICR0MK0 MG L MG L

C 2 5 730227 1320 000 1 1 1 0 13 2 75 6 9 7 5

C 2 5 7 30 228 1 4 PO 0 0 0 1 10 5 1 1 320 6 3 3 6

C 2 5 730301 1040 0000 10 0 1 1 330 7 5 3 1

C 2 5 730302 10 55 000 1 9 5 19 385 7 1 3 7

C 2 5 730 3 0b 1540 0 0 0 1 14 0 32 195 d 1 2 L

C 2 5 730306 1200 000 1 13 5 23 195 7 5 4 0

C 2 5 730307 1045 000 1 14 0 115 165 7 1 6 0

C 3 o 730227 1530 000 1 11 5 16 237 7 6 5 7

C 3 6 730 228 1 150 000 1 10 0 1 o 30t 8 0 4 6

C 3 6 73030 1 1105 000 i 9 5 1 1 310 8 0 4 2

C 3 6 73G302 1 0 30 00 CI 9 5 1 3 395 7 3 4 3

C 3 6 730305 1605 000 1 13 5 32 1 85 3 2 2 1

C 3 b 730 306 1120 000 1 13 5 24 1 cO 7 9 4 8

C 3 r 730 307 1110 0 00 1 i 4 0 105 175 7 6 6 2

C 4 3 730227 1355 000 1 11 0 15 29 7 8 3 7 2

C 4 3 730228 1010 GOO 1 10 0 21 44 2 8 5 8 2

C 4 3 730301 1 130 0 0 0 1 9 5 14 310 8 7 6 5

C 4 3 730302 10 10 000 1 10 0 12 405 8 2 4 S

C 4 3 730305 1 6^5 000 1 13 5 34 230 8 7 2 1

C 4 3 730306 1 140 000 1 12 5 23 195 6 3 5 3

C 4 3 730 307 1 135 000 1 13 5 34 175 8 1 5 7

C 5 3 730227 1440 000 1 13 0 IS 216 9 4 5 0

C 5 3 730226 10 20 000 1 9 5 19 185 9 4 4 1

•C 5 3 730 301 1350 000 1 11 0 10 200 10 1 3 4

C 5 3 730302 0940 000 1 10 0 1 1 190 8 7 2 8

C 5 3 730305 17 30 000 1 14 0 26 145 9 4 1 8

C 5 3 730306 1040 000 1 12 5 25 155 8 7 2 7

C 5 3 730307 1155 0001 13 5 45 ISO 8 3 3 5

PAGE 2

h 1973

00400 00403 00410

PH LAB T ALK

PH CAC03

SU SU MG i

6 2 7 1 54

7 1 7 6 83

7 0 7 5 68

7 0 7 4 84

7 3 7 6 56

7 0 7 4 48

7 1 7 4 56

6 9 7 1 75

7 1 7 5 82

6 9 7 5 71

7 1 7 4 71

7 3 7 6 55

7 0 7 4 55

7 1 7 4 53

6 7 7 3 67

7 2 7 5 74

7 4 71

7 0 7 4 67

7 3 7 5 60

7 1 7 4 S7

7 2 7 5 55

7 4 7 6 77

7 3 7 7 73

7 4 7 5 72

7 1 7 6 74

7 4 7 7 54

7 1 7 5 57

7 2 7 6 55

00435

T ACOITY

CAC03

MG L

5

4

3

5

2

3

2

3

3

3

4

2

2

3

2

3

3

4

4

2

1

2

2

7

3

2

1

IK



PAGE 3

environmental protection agency region iv

SOUTHEAST ENV I COMMENT AL K E S E Al c H LABORATORY

CHATTANOOGA EI ELD STUDY

DOWNSTREAM FROM CITY WATER COMPANY INTAKES FEU MARCH 1973

AGENCY 1113SOOO

0 0 0 10 00070 00095 00300 00 3 10 00400 00403 00410 00435

W A T E R TURB CmDUCTVY DO BOO Ph LAB T ALK T ACOITY

T JKbN AT 25C 5 0 A Y PH CAC03 CAC03

STAT ION DATE TIME DEPTH CENT JTU MI CROf HO MG L MG L SU SU MG L MG L

C 5 8 7 30 227 1 b I 5 000 1 12 5 1 o 185 9 7 4 2 7 4 7 7 71 1

C 5 3 730 228 10C0 0 001 9 5 20 189 9 4 3 5 7 3 7 8 74 1

C 5 3 730301 1420 0 00 1 11 0 10 220 10 4 3 3 7 6 7 7 69 3

C 5 8 730302 0 920 000 1 10 0 1 1 210 8 6 3 2 7 3 7 4 75 3

C 5 H 730 30 b 1 745 000 1 13 5 25 135 9 5 1 9 7 4 7 6 56 2

C b 8 73030o 10 2b 0001 13 0 22 13b 9 0 2 7 7 2 7 b 58 1 K

C 5 8 730307 1 34 0 0001 14 0 90 135 8 6 3 6 7 3 7 7 53 IK

C 7 0 730227 1635 000 1 11 b 12 1 b9 10 5 3 4 7 5 7 6 62 2

C 7 0 730228 0 90 5 000 1 9 b 12 162 9 6 2 7 7 2 7 6 64 1

C 7 0 7 30 30 i I 640 0 0 0 1 10 0 e Ibb 11 6 1 6 7 4 7 4 66 4

C 7 0 7 3 0 j 0 2 O i S 0 0 0 1 10 0 ri 190 8 8 3 3 7 2 7 2 7 6 4

C 7 0 7 30 30 b lb tb 14 0 19 1 la 9 6 1 4 7 4 7 7 41 2

C 7 0 73030b 0 94 b C 0 0 1 12 5 17 lib 9 1 2 0 7 2 7 6 52 IK

C 7 0 730 30 7 1430 0 00 1 14 0 125 105 8 7 2 8 7 2 7 5 47 1

C 9 S 730227 3 70 0 0 0 0 1 11 5 6 132 10 5 2 3 7 4 7 4 56 1

C 9 b 730 228 0 830 0 001 8 5 6 162 10 0 3 3 7 2 7 6 63 1

C 9 5 730 301 1 6 0 00 0 1 10 0 6 150 11 4 1 1 7 2 7 5 56 4

C 9 5 7 30302 oy2s 0 0 01 9 0 7 1 b5 9 0 2 6 7 1 7 5 66 3

C s 730 305 1 b 5 14 0 18 115 9 8 1 4 7 3 7 6 47 2

C 9 S 730 306 0 925 OOOl 12 0 13 105 9 5 1 9 7 2 7 5 42 IK

C 9 5 730 307 1 4 bO 0001 13 5 84 105 9 0 2 6 7 2 7 6 49 2

DP 0 1 730 227 1 1 2 b 0 0 o 1 14 0 260 555 4 3 25 0 6 8 7 3 204 24

D 0 1 730 228 1SP0 0 00 1 15 0 1 7b 620 4 4 67 0 7 3 7 6 20 3 10

Dri 0 1 730301 0955 000 1 12 5 100 610 2 0 49 0 6 8 7 1 162 22

DR 0 I 730302 1 150 0001 12 0 6340 625 370 0 6 8 7 0 226 40

DH U 1 73030b 1 b 15 0 00 1 17 5 28 940 4 4 10 3 0 7 9 7 9 202 4

OH O 1 730306 1345 000 1 16 0 40 620 4 5 52 0 7 1 7 4 1 73 6

DH 0 1 730307 10 15 000 1 15 0 45 310 5 9 28 0 7 2 7 7 104 3



PAGE 4

environmental protection agency REGION IV

SOUTHEAST ENVIRONMENTAL RESEARCH LABORATORY

CriAT T A OOGA FIELD STUDY

DOWN T REAM FROM CITY WATER COMPANY INTAKES FEB MARCH 1973

AGENCY 11 13S000

000 10 00070 000^5 00300 00310 00400 00403 00410 00435

WATER TURB CNOUCTVY 00 BOO PH L A3 T ALK T ACOITY

TEM JKSN AT 25C 5 DAY PH CAC03 CAC03

STAT ion DATE T IKE DEPTH CENT JTU M I CRQXMO MG L MG L SU SU MG L MG L

OUT 1 730227 1 15 19 0 2500 740 5 8 118 0 7 0 7 1 285 23

DhT 1 730 223 1 j25 23 0 2100 680 2t 0 0 6 6 7 1 213 49

DrtT 1 73030 I 1 b35 22 0 160 950 193 0 6 6 6 7 104 55

DBT 1 7 3 C 3 0 2 10 20 19 0 1470 935 350 0 5 9 6 5 61 70

Onr l 730305 1750 22 0 15 685 156 0 6 7 7 1 210 29

OH T 1 7 30 30 6 OK30 0000 12 0 130 7 70 229 0 6 8 7 2 176 9

DBT I 730 307 0025 COO 1 16 5 110 395 6 5 56 0 6 9 7 3 133 11

nuw 730227 1 40 16 0 230 675 6 8 2 0 • 0 K 6 0 5 5 3 155

OHT 2 730228 154 0 19 0 330 10 HO 20 OK 4 4 4 0 0 263

DHT 2 73030 1 l 4 0 1 A 0 235 920 20 OK 6 5 6 3 11 87

OtU 2 7 30 10 2 1 135 12 0 145 2 20 39 0 6 4 7 5 36 4

D • T 2 730305 I 35 21 0 ~0 0 0 575 50 OK 7 5 7 9 112 5

OHT 730306 0 14 5 0000 15 0 225 4 ~ 0 10 0 6 8 9 5 139 0

U i i T 2 730307 0i 35 0000 15 5 135 6 70 45 0 9 1 9 6 225 0

CT 2 730227 1420 0000 21 5 17 15100 5 9 100 OL 8 5 8 8 1000 0

CT 2 73022F 10 35 0 0 0 0 13 5 175 23300 7 6 360 0 4 0 3 8 0 816

CT 2 730301 1 1 50 0000 15 0 10
¦

3250 0 610 0 2 1 2 1 0 1550

CT 2 730 302 0 955 00 00 12 0 110 250 0 0 630 0 5 8 5 8 267 570

CT 2 7 30 30 2 1200 210 1 170 0 29 0 0 2 3 0 10 70

cr 2 730 305 1 10 0000 21 0 65 19^00 495 0 5 5 5 4 82 870

CT 2 730306 10 55 0 000 25 0 lao 1A60 0 1160 0 5 0 4 9 17 620

CT 2 730307 114b 0 00 0 17 0 100 4 6 i0 310 0 6 3 6 5 123 123

CT 3 730227 1540 0 0 0 0 19 5 21 1220 7 8 A 3 0 9 7 9 8 186 0

CT 3 730 226 0 9 35 0000 14 0 10 740 26 0 9 5 9 8 181 0

CT 3 730301 l 45 0 00 0 19 0 34 840 2b 0 9 8

CT 3 730302 0905 0000 16 0 17 2440 33 0 9 8 9 8 213 0

CT 3 730305 lhl5 22 0 12 600 6 7 21 0 9 0 9 3 149 0

CT 3 730306 1010 0000 18 0 7 60 50 8 7 9 2 158 0

CT 3 730307 1350 0 0 0 0 17 5 32 595 9 8 10 1 11 1 232 0



PAGE 5

ENVIRONMENTAL PROTECTION AGENCY REGION IV

SOUTHEAST ENVIRONMENTAL RESEARCH LABORATORY

CHATTANOOGA FIELD STUDY

DOWNSTREAM FROM CITY WATER COMPANY INTAKES FEB MARCH 1973

AGENCY 1 13SOOO

000 1 0 00070 00095 00300 00310 00400 00403 00410 00435

VATE3 TURd CNDUCTVY DO BOO PH LAB T ALK T ACDITY

TENP JKSN AT 25C 5 DAY PH CAC03 CAC03

STAT ION DATE TIME DEPTH CENT J T Li MICROMhO MG L MG L SU SU MG L MG L

CT 4 730227 1620 000 1 15 5 12 2 16 13 2 3 1 8 9 9 2 100 0

CT 4 730 228 0925 000 1 3 0 1 1 270 11 1 2 2 7 6 8 0 116 1

CT 4 730301 1520 000 1 12 0 32 210 12 6 8 OK 8 0

CT 4 730302 0855 000 1 9 5 14 275 0 9 2 0 7 4 8 0 133 3

CT 4 730 305 1600 16 0 36 270 9 1 5 1 7 2 7 3 103 3

CT 4 730306 0 955 000 1 12 0 20 260 10 9 4 9 7 3 7 9 104 IK

CT 4 730307 1420 000 1 1 0 36 ISO 9 0 4 2 7 3 7 6 78 2

0 0 6 10 00625 00630 0 0 6 o 5 00 680 31505 31615 00060 0 0 500

NH3 N TOT KJEL N 0 2 f N 0 3 PhOS T T ORG C TOT COL I FEC COL I STREAM RESIDUE

TOTAL N N TOTAL p to E T C MPh CONF MPUECMED FLOW TOTAL

STAT ION DATE TIME DEPTH MG L MG L MG L MG L MG L 1 0 0 M L 100ML CFS MG L

C 0 6 730227 0 90 0 000 1 0 46 0 90 0 37 0 0 3 4 0 13000 130 0 85 0 177

C 0 6 73022B 1650 000 1 2 3S 2 80 0 32 0 13 5 0 54000 2300 78 0 205

C 0 6 730 301 OS 10 000 1 3 59 4 02 0 32 0 14 5 0 24000 1 700 71 0 257

C 0 6 730302 1520 1 90 2 47 0 54 0 41 20 0 1600000 350000 68 0 373

C 0 6 730305 1 A 1 0 000 1 1 39 1 12 0 34 0 10 4 0 160000 35000 229 0 231

C 0 6 7 30 30 6 1440 000 2 82 2 90 0 28 0 13 4 0 13000 1700 206 0 1 75

C 0 6 730307 0900 0001 3 20 3 20 0 34 0 23 8 0 33000 7000 374 0 252

C 1 2 730227 0 94 0 00 0 1 0 46 0 70 0 29 0 07 4 0 130 000 790 0 84 0

C I 2 730223 1620 000 1 3 50 3 72 0 31 0 10 4 0 230 0 0 1700 77 0

C i 2 730301 0 350 000 1 1 36 1 70 0 37 0 19 4 0 170000 33000 70 0

C 1 2 730302 1 50 2 23 3 35 0 65 0 48 30 0 _920000 920000 67 0

C 1 2 730 30 5 1425 000 1 1 46 1 12 0 32 0 09 4 0 49000 2200 227 0

C 1 2 730306 1510 00 0 1 2 62 2 97 0 26 0 15 5 0 170000 2300

C 1 2 730307 0920 000 1 1 19 1 30 0 31 0 23 7 0 330 0 0 13000 370 0

C l 6 730227 1010 0 0 0 1 0 64 0 95 0 31 0 06 4 0 17000 3300

C 1 6 730228 1555 0 0 0 1 3 12 3 72 0 31 0 13 3 0 1 3000 2200 77 0

C l 6 730301 0915 000 1 1 33 1 65 0 34 0 14 5 0 49000 3100 70 0

C 1 6 730302 140 0 2 28 2 85 0 65 0 52 25 0 1600000 540000 67 0

C 1 6 730 305 1440 0 00 1 1 60 1 20 0 34 0 10 4 0 7 9000 3300 226 0

C 1 6 730306 1415 000 1 2 60 2 80 0 2 6 0 17 5 0 51000 2400 20 3 0

C 1 6 730307 0 940 0 00 1 1 29 1 30 0 34 0 23 6 0 46000 13000 369 0



PAGE

lImV I WOMXEN T AL PROTECTION AGEK CY REGION IV

SOUTHEAST ENVIRONMENTAL RESEARCH LABORATORY

CnATT A NOOG A FIELD STUDY

UO MSTRE AM FROM CITY WATER COMPANY INTAKES FEB MARCH 1 1973

AGENCY 1 1 13SOOO

0 0 610 00625 00630 00 665 00680 31505 31615 00060

N H 3—N TOT KJEL N025 NJ3 PMOS T T 0«G C TOT COL I FEC COL I 5 T RE A M

TOTAL N N T 0 TAL P ^ET C MPN CONF MPNECMEO FLOW

STAT ION DATE TIKE DEPTH MG L MG L MG L MG L MG L 10 0 f L 10 0L CFS

C 2 1 73C227 10 55 000 1 5 30 6 10 0 33 0 08 5 0 23000 4900

C 2 1 73022a 150 0 000 1 3 17 3 50 0 31 0 12 4 0 11000 1 700

c 2 1 730301 0935 000 1 2 20 2 90 0 28 0 13 5 0 2 3000 20 0 K

C 2 1 730302 1120 00 0 1 2 51 3 45 0 32 0 13 10 0 23000 2300

c 2 i 730305 1 50 0 000 1 1 57 1 32 0 32 0 13 5 0 130000 i 7f 0

c 2 i 73030b 1 3 JO 00 0 1 2 6 i 2 9 7 0 25 0 16 4 0 13000 2300

c 2 1 730307 10C0 00C 1 1 7 1 70 0 32 0 22 9 0 79000 7900

C 2 5 730227 1320 C001 3 70 5 00 0 33 0 60 5 0 4900 3300

C 2 5 73C223 1 20 COO 3 5o 4 00 0 30 0 14 3 0 ^ 90 140

C 2 5 730 301 10 0 0000 2 3tJ 2 90 0 29 0 17 3 0 3300 790

C 2 5 730302 10 55 0 0 0 1 4 70 6 20 0 28 0 13 4 0 1 000 790

C 2 5 73u305 I bil OUU 1 0 S 0 95 C JO 0 12 4 0 7900 1700

C 2 5 730 306 1200 000 1 2 7a 2 90 0 26 0 13 3 0 11000 1300

C 2 5 730 307 1 0 5 000 1 1 « } 2 30 0 34 0 20 7 0 33u00 17000

C 3 b 730227 1 5 30 000 1 2 5 J 2 96 0 31 0 40 4 0 7900 49G0

C 3 6 73022ft 1 150 000 1 3 32 5 3b 0 30 0 14 4 0 3100 790

C 3 6 7 3 0 3 0 1 110 5 C0 0 1 5 o 4 65 •0 26 0 08 5 0 240 0 0 2300

C 3 6 730302 1 0 30 00 0 1 5 50 6 30 0 26 o o a 1 I 0 49000 1 100

C 3 t 730305 1605 0001 1 00 1 17 0 23 0 13 4 0 35000 4900

C 3 6 730306 1 120 C00 1 2 6b 3 0 0 0 25 0 14 3 0 13000 1100

C 3 6 730307 1110 000 1 2 3 2 80 0 30 0 23 7 0 33000 13000

C 4 3 730227 1355 000 1 2 t 2 3 15 0 31 0 40 5 0 7900 4900 76 0

C 4 3 7 3 0 2 2 ci 10 10 000 1 7 30 8 00 0 30 0 17 5 0 17000 1300 70 0

C 4 3 730301 1 1 30 GOO 1 4 41 4 51 0 27 0 19 4 0 17000 940 63 0

3 730302 10 IG 0001 6 50 6 60 0 26 0 10 4 0 13000 700 61 0

C 4 3 730 305 1 to55 000 1 4 6 4 25 0 29 0 07 3 0 11000 2300 205 0

4 3 730 301 1 1 0 000 1 3 • B 4 05 0 26 0 14 4 0 70 0 0 790 184 0

4 3 730307 1 135 000 1 2 12 2 55 0 30 0 29 7 0 70000 4900 334 0

00500

RESIDUE

TOTAL

MG L
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ENVIRONMENTAL PROTECTION AGENCY HEiGION IV

SOUTnEAbT ENVIRONMENTAL RESEARCH LABORATORY

CHATTANOOGA FItLO STUIJY

DOWNSTREAM FkOM CITY WATER COMPANY INTAKES FEH MARCH 1973

AGENCY 1113S0C0

0 0610 0 0 625 00630 0 0 6 6 5 0 0 6b 0 3150t

N H 3 N TOT KJEL N02S N03 HriOS T T ORG C TOT COL I

TOTAL N N TOT al P WET C MPN CONr

STATION DATE TIME DEPTH MG L MG L MG L MG L MG L 100 ML

C 5 3 730227 1440 000 1 1 16 1 35 0 29 0 21 4 0 4 90 0

C 5 3 730228 10 20 0C0 1 0 13 0 72 0 26 0 22 3 0 4 vO 0

C 5 3 73030 I 350 0 0 0 1 0 12 0 40 0 26 0 18 3 0 280 0

C 5 3 730302 C 9 4 0 OCO 1 0 19 0 30 0 25 0 19 3 0 3300

C 5 3 730305 1 730 0 00 1 0 26 0 25 0 26 0 08 3 0 4900

C 5 3 730305 1040 0 0 0 1 0 23 1 27 0 25 0 17 4 0 4900

C 5 3 730307 1 155 000 1 0 08 0 20 0 26 0 18 3 0 810 0 0

C 5 8 730227 1515 000 1 0 04 0 12 0 28 0 22 4 0 3300

C 5 8 730228 1000 000 1 0 02 0 45 0 28 0 21 4 0 7000

C 5 8 73030 1 1420 0 00 1 0 09 0 15 0 26 0 30 3 0 4900

C 5 8 730 30 2 0920 000 1 0 04 0 30 0 25 0 17 3 0 1 30 0 0

C 5 8 730305 1 7 ¦« 5 000 1 0 0 I 0 15 0 26 0 0 6 3 0 22000

C 5 8 730 3 0 6 10 25 0 0 0 1 0 03 0 21 0 24 0 14 4 0 24000

C S 8 730307 13 40 000 1 0 08 0 57 0 29 0 17 5 0 23000

C 7 0 730 227 16 35 0 0 0 1 0 07 0 20 0 27 0 20 3 0 10000

C 7 0 730229 0 90 5 0 0 0 1 0 0 4 0 22 0 25 0 20 3 0 3 30 0

C 7 0 73030 1 164 0 00 0 1 0 04 0 0 5 0 23 0 07 2 0 3300

C 7 0 730302 0 845 000 1 0 0 4 0 10 0 20 0 27 5 0 1 7000

C 7 0 7 30 30 5 1545 0 o 0 12 0 26 0 04 2 0 7900

C 7 0 730306 0 945 0 00 1 0 02 0 10 0 20 0 11 2 0 13000

O 1
J

• o 730307 1430 000 1 0 0 1 0 32 0 22 0 17 6 0 330 C 0

C 9 5 730227 1700 000 1 0 04 0 17 0 27 0 05 2 0 2300

C 9 5 7 30 2 2 0830 000 1 0 Oh 0 i 7 0 25 0 22 3 0 1 3000

C 9 5 7 30 30 1 1610 0 0 0 1 0 04 0 15 0 23 0 08 1 0 130 0

C 9 5 730302 0 325 OCO 1 0 0 2 0 05 0 23 0 16 3 0 4900

C 9 5 730305 1515 0 01 0 17 0 23 0 14 2 0 2300

C 9 5 730306 0925 000 1 0 0 1 0 12 0 19 0 10 2 0 2300

C 9 5 730307 1450 000 1 0 0 1 0 20 0 20 0 14 5 0 54000

31615

TEC COL I

M PNECMED

10 OML

2300

2300

1000

4 90

790

490

10000

1700

1300
• 90

790

1700

490

2300

7600

3300

4 60

3300

3300

7 90

17000

490

3300

170

3300

790

790

7000

00060

STREAM

FLOW

CFS

75 0

6a o

62 0

59 0

20 1 0

181 0

327 0

64 0

59 0

53 0

51 0

173 0

156 0

283 0

59 0

54 0

49 0

47 0

159 0

143 0

259 0

00500

RESIDUE

TOTAL

MG L

457

165

170

164

133

196

161

144

137

166

145

148

148

205



PAGE 8

EN V IR OM iciN T A L PROTECT ION AGENCY REGION IV

SOUTHEAST E^V IPOnS EnI AL RESEARCH LAB0
¦ ATORY

CriATI ANOOGA V I ELD STUDY

DOWNSTREAM FROM CITY n A T E P COMPANY INTAKES FEB MARCH» 1973

AGENCY 111 3500 0

0 0 6 10 0 0 625 0 0 630 0 0 665 0 0 680 31505 j 16 1 5 00060 00500

lv H 3 N TOT KJEL NO2nNO3 PHos r T ORG C TOT COL I FEC COL I STREAM RESIDUE

TOTAL Ki N T OT AL P £ T 0 MPN CONF MPNECMEO FLOW TOTAL

ST AT ION DATE T I ME DEPTh MG L MG L MG L MG L MG L 100ML 1 0 0 M L CFS MG L

D4 0 1 730227 1 1 25 000 1 3 10 4 15 0 65 0 23 19 0 1100000 46000 185

DH 0 1 73C228 J 520 0 0 C 1 2 0 0 3 50 0 7 7 0 31 26 0 330 0 0 0 27000 532

DH G 1 730301 0 955 0 0 0 i 2 ^0 3 07 0 52 0 26 34 0 280000 490 0 50 3

09 0 1 730 J02 1 150 000 1 0 85 2 20 0 t 4 4 40 570 0 5400000 1300000 3213

05 0 1 730 30 5 1515 000 1 1 90 5 00 0 90 1 47 4 7 0 790000 11000 662

OB O 1 730306 13 5 0C0 1 2 00 2 90 0 75 0 43 24 0 170000 0 33000 4 80

OH 0 1 730307 1015 000 1 0 78 1 10 0 62 0 23 16 0 490000 33000 266

On T 1 730227 1415 1 1 70 21 30 0 96 o 6e 4 G 0 3500000 3300 00 1 137

i HT 1 730 22 i 1 525 4 78 6 55 1 64 0 46 260 0 920000 0 790000 14 4 2

OUT 1 730 30 1 1 b 3 5 7 ^0 12 60 2 23 0 60 120 0 790000 50000 1 174

DFiT I 730302 1 020 9 90 14 50 2 0 0 0 52 20 0 0 790000 170 00 0 1740

DBT l 730305 1 7^0 10 60 15 50 0 25 0 31 130 0 2400000L 46000 623

dh r 1 7 30 3 0 r 0 330 0000 8 90 13 50 1 ^2 0 18 140 0 3500000 23000 738

DbT 1 730307 0 825 000 1 4 22 4 35 0 6o 0 38 4 o 0 9200000 49000 349

DHT 2 730227 1440 0 50 6 00 0 75 0 43 7 0 230 20

o t 2 730228 1 540 1 23 2 17 0 79 1 40 8 0 1700 230

DriT 2 73030 3 1 r 4 0 0 73 3 33 0 70 0 73 14 0 20K 20K

O iT 2 730302 1 1 35 1 00 2 75 1 55 0 92 36 0 9400 4600

DMT 2 7 30 3 0 5 1735 1 20 1 57 0 18 2 15 12 0 35000 35000

D U 2 730306 0 84 b 0 0 0 0 0 57 7 35 0 6o 1 72 7 0 33000 17000

DFU 2 730307 0 635 00 00 0 17 6 25 1 14 9 70 48 0 790 0 2200

CT 2 730227 14 20 0 0 C 0 84 5 0 0 S50 00 1 74 0 10 240 0 790 490 0 4 10130

CT 2 730228 10 35 0 0 0 0 226 0 0 0 23 7 5 00 1 48 0 41 270 0 20 20 0 6 1 88 7 0

CT 2 7 30 30 1 1 150 00 00 1835 0 0 ldCO 00 1 7ii 0 50 390 0 20 K 20K 0 3 27210

CT 2 730302 0 955 0000 1110 00 1235 00 2 0 o 0 34 •t70 0 3300 3300 0 4 20590

CT 2 730302 1 20 0 855 0 0 975 00 1 10 1 00 210 0 1 9 7682

CT 2 730 30 5 1710 00 0 0 1790 00 1500 00 2 60 0 19 290 0 130 0 790 0 5 12500

CT 2 730306 1055 oooo 2 380 0 0 2650 00 1 60 0 26 6 6 0 0 790 80 0 4 11070

CT 2 730307 1 145 0000 374 00 390 00 1 58 0 12 170 0 7900 7900 0 7 2604



nc

t i

¦3
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3

3
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6
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EK V I R0MMEN7 AL PROTECTION AGENCY ft EG 1 OK IV

SOUTHEAST EW I RONMcNT AL kCSEAHCH L A 03 A TOR Y

CHATTAi iOOGA FIElD STUDY

DOWNSTREAM FROM CITY WATER COMPANY INTAKES FES MARCH 1973

1113SOOO

00610 00 625 00630 0 0 6 6a 00680 31505 31615 00 060

l JH3 fJ TOT KJEL N02\N0 3 PhOS T T ORG C TOT COL I FEC COL I SIREAM

T 01 AL N N TOTAL P kET C MPN COM F MPNECMED F LOW

DATE TIME DEPTH MG L mg l MG L MG L MG L 100ML 10 0 ML CFS

730227 i 5 4 0 0000 0 2c 1 05 0 83 1 66 35 0 490 0 490

730226 0 9 35 0000 0 24 1 17 0 90 1 57 22 0 790 0 2200

730 01 1445 0000 0 24 0 70 0 70 2 47 23 0 4900 3 30 0

730302 0905 0000 0 67 1 i 0 0 72 0 59 18 0 190 0 270

7 30305 1615 0 10 0 52 0 oO 0 78 15 0 35000 24000

7 3 0 3 G 6 10 10 0 0 00 0 18 0 90 0 67 0 50 16 0 28000 7000

730307 1350 0 0 0 0 0 18 0 ^2 0 o9 0 52 10 0 49000 7900

7 30 227 1620 000 1 0 04 0 30 C 65 0 08 3 0 4900 3300

73022H 0 925 000 1 0 05 0 30 0 82 0 07 2 0 64 0 0 5100

730 30 1520 000 1 0 22 0 5 0 88 0 08 4 0 3 30 20

71030 OrtSS 000 1 0 12 0 25 0 ft 4 0 14 3 0 110 0 0 4C 00

7 30 30 6 1600 0 47 0 r 0 0 65 0 27 5 0 24000 7 90 0

7 03Oh 0 9 5 000 1 0 12 0 25 0 fjh o o r j o L ioono 3 0 0 0

7 J 0 3 0 7 1420 000 1 0 1 3 0 2 0 5t 0 15 6 0 2 3 0 0 C 7\ 0 0

00505 0l 5 1 5 00530 0 0 J 35 01002 0 1034 0 1042 32730

RESIDUE res due RESIDUE RESIDUE A n S E N I C CHROMIUM COPPER PHfc NOLS

TOT VOL U I 5 S 1 0 5 TOT MfLT VOL NKLT AS TOT Ck ¦ TOT CU TOT

date TIME DtPTh MG L C MG L MG L MG L UG L UG L UG L UG L

730227 0900 000 1 24 163 14 5 29K 2 OK 1 OK

7 30 229 1650 000 1 24 189 16 0 29K 20K 10K 28

7 30 301 CtilO 000 1 4 7 210 21 18 29K 20K 10K

7 30 30 2 1520 90 29 J 80 40 29K 4 a 27 35

730305 14 10 000 1 57 185 4 6 13 29K 20K 1 OK 16

730306 KiO 000 1 46 14 7 28 fi 29K 20K 1 OK 225

730307 0900 000 1 56 157 95 16 29K 20K 1 OK 257

730228 1500 000 1 13

730305 1500 000 1 20



PAGE 10

ENVIRONMENTAL PROTECTION AGENCY REGION IV

SOUTHEAST ENV I RONMlN T AL RESEARCH LABORATORY

CHATTANOOGA FIELD STUDY

DOWNSTREAM FROM CITY WATER COMPANY INTAKES FEB MARCH 1973

AGENCY 1 1 135000

0 0 505 • 0 u 51 5 00530 0053r 01002 01034 01042 3 2 730

RESIDUE RES I DUE RESIDUE RESIDUE ARSENIC CHROMIUM COP°ER PHENOLS

TOT VOL 0155 105 TOT nFLT VOL NFlT AS» TOT CR TOT CU TOT

STATION DATE T [ME DEPTH MG L C MG L MG L MG L UG L UG L UG L UG L

C 2 5 730227 320 00 0 1 62

C 2 5 730228 • 20 000 1 31

C 2 5 730301 1040 0000 22

C 2 5 7 3 j 3 0 2 10 55 00 0 1 55

C 2 5 730305 540 0 0 0 1 22

C 2 5 7 30 30 6 1200 000 260

C 2 5 730307 1045 000 1 237

C 3 6 730227 1530 COO 1 69

C 3 r 7 3 0 228 1 150 000 1 2g

C 3 6 730 301 1 10 5 0 0 0 1 36

C 3 6 730302 10 30 000 1 73

C 3 r 7 3 0 30 5 1 60 5 0 0 0 1 35

C 3 ft 7 3 0 306 1 120 000 1 375

C 3 b 730307 1110 000 1
¦

367

C 5 3 730227 1440 000 1 82 422 35 7

C 5 3 7 3 0 2 « 10 20 01 0 1 3 b 133 32 1

C 5 3 7 30 30 1 1 350 0 0 0 1 52 1 5o l t 12

C 5 3 730 302 0^0 00 0 1 53 1 3 s 25 6

C 5 3 3 0 3 0 5 1730 000 1 lv 79 54 12

C b 3 7 3 0 3 0 6 1040 C00 1 60 151 45 3

C 5 3 730 30 7 1 1 35 000 1 31 89 72 1 1

C 5 8 730227 1515 0 00 1 K 20K 20

C 5 3 730228 1000 000 1 2 JK 20K 1 OK

C 5 8 7 30 301 1420 000 1 29K 20K 10

C 5 8 7 30 302 0 20 000 1 29K 2 OK 1 OK

C 5 H 730305 1 745 000 1 29 K 20 K 1 OK

C 5 a 730306 1025 000 I 29K 20K 1 OK

C 5 S 7 30 30 7 1340 000 1 81 20K 1 OK



ENVIRONMENTAL protection AGENCY REGION IV

SOUTHEAST ENVIRONMENTAL RESEAwCn LAriOR ATOR Y

CHATTANOOGA FIELD STUOY

DOWNSTREAM FROM CITY WATER COMPANY INTAKES FEB MARCH 1973

AGENCY 1113S000

00505 00515 00530 0053b 0 1002 0 1034 01042 32730

RESIDUE RESIDUE RESIDUE RESIDUE ARSt NIC ChROMlUM COPPER PHENOLS

TOT VOL OI Si 10b TOT NFLT VOL NHLT AS» TOT CR TOT CU TOT

STAT ION DATE TIME DEPTH MG l C MG L MG L MG L u l UG L UG L UG L

C 7 0 7 20227 1635 000 1 22 114 30 3

C 7 0 730228 0 90 5 00 0 1 21 107 30 2

C 7 0 730301 164 0 000 1 12 1 50 8 8

C 7 0 730 302 0 ri45 0 00 1 12rt 17 7

C 7 0 7 30 305 1 54 5 3d 120 2 a 6

C 7 0 730306 0945 0 0 0 1 29 124 24 4

C 7 0 730307 1430 000 1 43 SI 124 14

C 9 5 730227 17no 0 0 0 1 bO 20K 20K 12

C 9 5 7 3 0 2 2 H 0 830 000 1 29K 20K 1 OK 21

C 9 5 730 30 1 In 10 000 1 29K 2 OK 1 0 2b

C 9 7 3 0 3 0 2 0 H2S 0 0 0 1 29 K 2fiK 10 20

C i b 730 30b Iblb 29K 2 OK 1 0 r\ lb

c y b 7 3 0 3 0 h 000 1 29K 20K 10K 10

C 9 5 730 307 1450 0 ii 0 1 29K 20K 1 OK 25

1 1 B 0 1 7 3 C 2 2 7 1 125 0 J 0 1 3 r 142 4 3 15 20

OB 0 1 730228 IS 20 0 00 1 53 435 47 12 34

Dh u 1 730301 0 v b 5 o i o • 69 3 d 6 122 40 62

L i i O 1 730302 1 1 bO 0 0 0 1 1624 13 23 1 fe9 l 1000 100

n o l 7 30 30b lblb 0 0 0 1 67 t 1 o 4 4 26

Oti O 1 7 3 C 3 0 6 1 3 5 oooi 93 430 50 30 35

o1X 730 30 7 1015 000 1 51 206 60 lrt 17

DhT 1 730227 1 4 15 526 611 526 250

Oh 7 1 7 30 2 26 1 525 645 ritjd 544 2b4

DHT 1 730 30 1 1635 466 912 262 174

0r3T 1 73C3C2 10 20 629 1205 535 215

OUT 1 730305 1 7 bO 21b 4 1 r 20 5 1 35

UHT I 730306 C i30 ocoo 164 66 70 63

ORT l 730307 0 325 00C 1 89 219 130 62



PAGE 12

ENV1 PG \f F NTAL PROTECTION AGENCY region IV

SOU THE AS T ENV I HOf MENTAL RESEARCH L A iO iI A TOR Y

CHATTAf OOoA FIELD STUDY

TPE AM r WOM CITY WATEP COMPANY INTAKES Fi „R MAPCri 1973

AGENCY 1113S000

0 0 50 5 00515 00530 00535 0 1002 010 34 0 1042 32730

PES DUE PESJO JE PES 1 DUE PES DUE A t 5 E N I C CHROMIUM COPPEP PHENOLS

TOT VOL L I S S 1 0 5 TOT HrLT VOL l JFLT AS fOT CP TOT CU TOT

STATION DATE T I E DEPTH MG L C MG L KG L MG L UG L UG L UG L UG L

C T 2 730227 1420 000 0 27 39 1 0 0 9 0 4 o 14 29200

CT 2 73022b 1035 C 0 0 0 1 1260 1 3 760 110 37 59000
CT 2 730301 i 50 00 0 0 836\i 27 160 4 5 23 15500

CT 2 730302 0 955 0000 1 S 1 7 20450 1 38 55 39500

CT 2 730 302 120 0 3272 730 7 3 75 143 ISO 188 235CO

CT 2 730 305 1710 00 0 0 1679 12310 1 90 72 64500

CT 2 730 306 10 55 00 0 0 8963 10760 310 80 360000

CT 2 730 307 1 145 0000 993 25 i 4 90 30 75000

CT 3 730227 1540 0000 25

CT 3 730301 14 45 0000 50

CT 3 730302 0 90 5 0000 40

CT 3 730 305 16 5 20

CT 3 730 306 10 10 0000 17

CT 3 730307 1J50 0000 16

0 045 01051 0 10 55 01067 0 1 092 00 339 00495 00626

IRON leal MAnGNESE NICKEL 2 INC COD MUD MOIST OPGAN N

TOTAL PB 10T MN M TOTAL znitot DPY WGT SEDIMENT MUD 0 WT

ST AT 1OM DATE 11 f E depth UG L UG L UG L UG L UG L MG KG SAMPLE MG KG N

C 0 6 7 30 227 090 0 0 0 0 1 9 90 100K 26 0 fcJO 130

C 0 6 7 30 226 16 50 0 0 0 1 990 100 30 0 aok 132

C 0 6 7 30 3 0 1 0810 0 00 1 1110 200 390 cCK 157

C O o 730302 1520 4320 137 497 80K 213

C 0 6 7 30 30 5 J ^ 10 000 1 2090 10 0 K 158 oOK 28

C 0 6 73C306 1440 000 1 1040 100K 153 80 K 26

C O b 730307 0900 000 1 4700 90 298 80K 94

C 0 6 7 30 30 Q 09C0 HOT 378000 43 OC 1940 00

C 5 U 730227 1515 000 1 10 7b 100K 122 80 K 15

C 5 0 73022a 1000 000 1 1135 100K 150 flOK 20

C 5 d 730301 1420 000 1 710 10 OK 100 SOK 20

C 5 S 730302 09 20 00 0 1 790 100K 122 80 K 20

C 5 H 730305 1745 000 1 1 700 10 OK 83 3 0 26

C 5 cS 7 3 C 3 0 6 10 25 000 1 1400 i G 0 K 30 SO K 1 1

C 5 3 730307 1340 000 1 4940 10 OK 143 80K 26
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ENV I PONMt N f AL PHOT ECT I ON AGENCY REGION IV

SOU r HE AS r ENVIPONMEN TA L RESEARCi 1 LAriOPATOPY

CHATTANOOGA FIELD STUDY

DOWNSTREAM FROM CITY WATER COMPANY INTAKES EE 3 MARCH 1973

AGE CY 1 1 1 3SCC0

0 1 045 010 51 0 1055 01067 01092 00339 C 0 495 00626

IRON LEau man GNESE NICKEL 2 INC COD MUD MOIST OPG N N

TOTAL Pe 1OT MN NI TOTAL 2M 10T DP Y WGT SEDIMENT MUD D WT

STAT ION DATE TIME DEPTH UG L UG L UG L UG L UG L MG KG SAMPLE MG KG N

C 8 1 730308 BOT 236500 30 00 2800 00

c 9 5 7 30 22 7 1 700 000 1 350 1 0 0 ft 62 80K 15

C v 5 7 30 2 a C lJfi 000 1 400 1 0 K db rIOK 20

C 4 5 730 301 In 10 0 Ci 0 1 270 lOIIK 62 60 K 10

C 9 5 730 JO2 Oil 25 000 1 350 100K 75 80K 15

C b 730 505 1Mb 1 150 1 0 0 ft 5 8 HO K 1 7

C 9 5 7 3 G 3 0 6 0 9 25 000 1 710 1 0 0 K 4 5 60K 15

C 9 5 730307 1450 000 1 450 3 100K 109 H3K 28

CT 730302 1200 61 750 175 10000 80 20 0 0

OOfcoH 0 1C03 01029 0 1043 0 052 0 10 53 0 1063 01093

PriOS r JO Ab MUD CP MUO cu mud Prj MUD MM MUD NI MUD ZN MUD

D\ Y ^01 DHY if r DWY wGT D^Y WGT D^ Y WGT DPY wGT DRY WGT OPY WGT

STAT ION DATE TIME Df PTh MG KG mg kg as MG KG CW MG KG CU MG ^G PH MG KG MN MG KG NI MG KG ZN

C 0 b 730308 OMOO HOT 64 0 0 7 40 82 00 56 00 230 00 2445 00 29 00 363 00

C 8 1 730308 HOT 570 0 7 60 35 00 8 00 74 0 0 363 00 26 00 SI 00

0 1 7 0 70 322 7 1 2 0 0 0 340 0 0 550 0 0 7 20 00058 00059

FE MUD KESiDDE r EPCU Y cod 01 L G ^SE CYANIDE KG Flow

OSY WGT TOT VOL SED PULP HI LEVEL TOT SXLT CN RATE RATE

STAT ION DATE TIME DEPTn MG KG FE PERCENT MG KG W T MG L MG L MG L GPM INST GPM

C C 730227 0^0 0 000 1 50K

c 0 6 7 3 0 2 2 8 1650 OOO 1 0 010K

C 0 6 730301 On 10 0 00 1 5«OK 0 020

C O 6 730302 1520 92

C 0 t} 73030o lt ^0 0001 9 0 0 010K

C 0 6 730307 0 90 0 000 1 5 OK 0 010K
C O 6 730308 0900 80T 18410 19 3 0 OK



EMV IWO \MEiMT al protection agency REGION IV

SOUTHEAST EMV IRON«£ TAL RESE APCH LABORATORY

AGEnCY 1113S000

DOv fiSTRE AM

CH

FROM CITY

ATTAt OOGA KIE LU STUDY

WATER COMPANY INTAKES FEB MA3CH 1973

01 170 70322 71920 00340 0 0 550 00720

F E l Ou PES I DUE mercury cod OIL 6RSE CYAN WE

O Y WOT TOT VOL sed pulp hi level TOT SXLT CM

STATIOW DATE ^ I iE DEPTH MC KG r E PEtfCENT MG KG W T t G L MG L MG L

C 1 2 7 30 228 1620 000 1 5 OK

C 1 2 7 30 30 1 5 0 000 1 5 0

C 1 2 730307 0920 000 1 5 0 K

C 5 8 730228 10 0 0 oou i 0 010K

C 5 3 73030 I 1420 000 1 0 010K

C 5 8 730302 0 920 00 1 1 0 010

C 5 6 730306 1025 000 1 0 010K

C a 2 730308 y o i 11700 o•CO 1 4

C 9 5 730227 1700 000 1 50K

C 9 5 730 302 0 825 000 1 50 K

DH 0 1 730227 1 125 000 1 108

O l 0 1 730 302 1 150 000 1 3080

D5 0 1 730 30 7 10 15 0 00 1 5 OK

DiiT 1 730227 1415 440

OriT 1 730302 1020 856

DHT 2 7 30 22 7 1440 50 K

OHT 2 730302 1135 1 32

CT 2 730227 14 20 0 0 0 0 7 64

CT 2 730228 1035 ocuo 16 0

CT 2 730 30 I 1 150 0 01 0 8 0

CT 2 730302 0935 001 0 1760 13 0

CT 2 73C302 1200 0 480

CT 2 730305 1710 0000 0 01GX

CT 2 730 306 1055 OC DO 12 0

CT 2 73030 7 2 1 5 0 0 0 0 10 0

00058

FLO

RATE

GPM

00059

FLOtf

RATE

INST GPM



ENVIRONMENTAL PROTECTION AGENCY REGION IV

SOUTHEAST ENVIRONMENTAL RESEARCH LAfjOf ATORY

1GLNCY 1113S000

CHATTANOOGA FIELD STUDY

DOWNSTREAM FKOM CITY WATER COMPANY INTAKES FEW MA2CH 1973

0 1 170 70 322 7 i V20 0 034 0 0 0550 0 0 720 0 0 058 000 59

FE MUD RESIDUE MERCURY COD OIL GPSE CYANIDE FLOW FLOW

OR Y WGT TOT VOL SED PULP HI LEVEL TOT SXLT CN RATE RATE

MG KG rE PERCENT MG KG wT KG L MG L mG L GPM INST GPMSTAT ION DATE TIME DEPTH

CT 3

CT 3

730227 1540 0000

730306 1010 0000

1 84

04



ENVIRONMENTAL PROTECTION AGENCY REGION IV

SOUTHEAST EW IPJnjmE JTAL RESEARCH LABORATORY

CriA T r Ai OOCiA FIELD STUDY

DOWNSTREA FPOM CITY WATlR CO PA \Y INTAKES 18 m A R C H» 1973

AGENCY 1 113S000

PAGE

STAT ION

SI 1

DATE TIME

730 30H 0930

DaTE TIME DEPTH

00500

IVES I DUE

TOTAL

n G L

295

00505

RESIDUE

TOT VOL

KG L

«0

00515

RESIDUE

DISS 105

C MG L

231

0 0 5 30

RES I DUE

TOT NFI T

MG L

64

00535

RESIDUE

VOl NFLT

MG L

00610

NH3 N

TOTAL

MG L

0 03

00625

TOT KJEL

N

MG L

0 50

00630

N026 N03

N TOTAL

MG L

0 3t

USP 1

US 1

730307 09 1 0 C 7 30 J07 1655

730308 0910 0 7 30 308 1255

833

693

151

S3

117

355

716

33H

~0

14

0 61

0 23

0 H5

0 32

0 71

0 52

USP 2

U S P 2

7 30 30 1C 15 C V 30307 1 7 15

730308 1020 C 7 30 3 JM 1315

¦ill 2

190

1 1
L U

7 76

152

126

3B

48

13

0 32

0 01

1 30

0 15

0 53

1 07

US 3

USP 3

730 30 7 1 0 30 CI 730 107 1720

7 10308 1 030 C 7 iO tOM 1325

862

224

1 V 1

6 b

159

131

703

93

163

31

1 92

0 71

4 25

0 70

0 57

0 53

COMM 1 7 0 3 0 7 0 9 2 i C 7 10 K 7 1705

COMH l 730308 0950 0 7 30308 1240

J 94

150

21

37

148

147

46

3

17

3

0 21

0 03

0 95

0 10

0 64

0 51

GIL 1 730307 1615 C 730308 1630 1 0 1 39 101 IK IK 0 05 0 20 0 45

[11 1

Di 1

7 J0 307 1030

730308 1000

13210

b 1 d 2

52 i

316

974

872

12240

5310

520
210

0 35

0 40

1 30

1 20

0 48

0 53

30 1 730306 0940 0 730306 1350

^0 1 730307 0920 0 730307 1550

0 1 730308 0915 C 730308 1550

392

414

102

124

305

306

87

108

57

86

0 05

0 0 IK

0 01K

0 15

0 20

0 25

0 82

0 90

0 84

0 2 730306 09^ 5 0 730306 135b

V0 2 730307 0925 C 7 30307 lbt 5

30 2 73030B 0920 0 7 30308 1555

1020

388

651

68

oO

42

2

210

361

10 18

178

490

41

10

2

0 14

0 05

0 03

2 10

0 47

0 55

0 86

0 70

0 65



AGENCY 11135000

EMVIROV ltN TAL PROTECTION AGEN CY PEGION IV

SOUTHEAST [ V I i ONMEnT AL Pf_ 5 C APC t L tlCf AT OP Y

chattamooga field STUOY

DOWNSTREAM FSOM CITY WATER COMPANY INTAKES FEEi MARCH 1973

PAGE

STATION DATE TIME DATE TIME DEPTH

00500

r E SIOUE

TOTAL

MG L

0050b

HESIDJE

TOT i CL

MG L

0 C 5 1 5

RESIDUE

0 IS S 1 0 5

C M5 L

00530

PES I DUE

TOT MrlT

MG L

0 0 o3r

RESIDUE

VOL NFL T

MG L

00610

NH3 N

TOTAL

MG L

0 0 625

TOT KJEL
N

MG L

00630

N0 2 r\ N 0 3

N TOTAL

MG L

RO 3 73C306 1000 0 730306 140b

HO 3 730307 0940 0 730307 1 CO0

WO 3 730307 lbl5

PO 3 73030b 0915 0 730308 1555

1 165

2193

240 7

2237

39

99

372

200

749

1217

1339

1120

4 36

976

1063

1117

56

88

56

105

0 03

0 14

0 26

0 03

0 90

0 62

16 10

0 42

0 92

0 99

0 92

1 02

RO 4 730306 10 10 0 730306 1410

WO 4 7 30 30 7 0 945 C 30 30 7 1605

K O 4 730 30 8 0920 C 73030B 1600

301

1 7 ttO

22 7y

117

132

164

381

544

279

920

1236

2000

60

56

140

0 16

0 51

0 10

1 10

2 65

0 95

1 52

2 20

3 64

SK 1

WD 1

730306 1737

730306 1740

i 558

3605

191

323

1398

3523

160

82

65

33

0 47

0 14

1 30

0 50

0 79

0 79

DC l 730305 1725 C 730306 1800

W C 1 7 3 0 3 0 o 1 HO 0 C 7 30 30 7 lt40

kDC 1 73030 14 0 C 730338 1530

4 720

1 195

325

1 130

10 34

142

1358

599

265

3362

596

560

792

152

130

0 31

0 13

0 04

0 45

0 50

C 40

0 26

0 82

0 98

MH

Mtl

MM

MH

M

MM

WF

WF 3

7 30 2 J 0 93 0 C 3 0 2 8 0930

730228 0v30 C 730 30 1 0930

730301 1000 0 730302 1045

7 30 30 h 1110

730305 1315 C 730306 1110

730306 ] 1 1 0tC 730307 1 140

730524 0935 0 730524 1450

730524 0825 0 730524 1400

1 2o 1

833

684

916

154

142

115

167

785

46

1 1 86

749

216

130

75

84

240

4700

24

52

52

105

782

8

13 80

10 50

5 70

10 40

11 50

2 62

0 09

21 20

12 40

19 50

19 50

0 03

0 01K

0 0 1K

0 0 IK

0 01K

0 57

0 52



AGENCY 1113SOOO

ENVJ^OViENTAl PROTECT 10 M AGENCY REGION IV

SOUTnEAST LMV I K0N i r f AL RliSc ARCr LAiiO^ATOHY

CHATTANOOGA FIELD STUDY

DOWNSTREAM FKCM CITY WAT lH C JMPA JY INTAKES FEB MARCH 1973

PAGE

ST AT ION

WF 4

DATE TIME DATE TIME DEPTH

730524 0810 0 730524 1350

00 ^00

WES JUE

TOTAL

MG L

124

005G5

PES I UJE

TOT VOL

MG L

35

00515

PE£ I uUE

DISS 105

C MG L

118

00530

RESIDUE

TOT NFLT

MG L

0 0 535

3ESICuE

VOL NFLT

MG L

00610

\m3 N

total

MG L

00625

Tor kjel

m

MG L

0 01K

00630

N02 N03

K TOTAL

MG L

0 46

CP 1 730227 lb 5

CP 1 7 3 0 228 0 o25 C 730 22 b 1600

CP 1 730301 0910 C 730301 1500

34 1 a

3800

2 2h

3256

3213

3701

205

99

26

16

0 19

0 33

0 17

0 35

1 10

0 60

0 77

0 66

0 59

MM 1

j

I M 1

73^227

7 30 22b

730301 1635 0 730302

1500 C 730228

1o15 C 73030 1

1 6 1 ^

1 b3o

0910

10 7 7

10 34

453

135

1067

1032

10

2

0 01

0 01K

0 12

0 80

0 40

0 40

0 61

0 52

0 55

KM 2

MM 2

MM —2

22 7 1430 0 730223 1605

730 228 lc r 5 C 730 i 1 1o25

73030 1 1 c 2 5 O 730J02 08

2255

3019

69

175

972

899

1283

2120

42

80

0 39

0 86

0 34

27 00

17 00

26 00

0 91

0 79

0 79

MM 3

MM 3

730227

730223

1520 O 71

1620 C

0 228

0 30 1

1620

1645 145 140

0 09

0 11

1 42

0 25

0 63

0 57

5W 1 730227 2540

bw l 730228 0900 0 730220 1500

S\ l 730301 1015 0 73030 1 1530

2861

5631

2294

4993

2855

691

6

4940

6

4800

1 87

0 01

0 03

7 34

3 32

1 12

0 61

0 28

0 28

Sw 2

SW 2

SW 2

730227 1120

730228 0915

730301 1025

174

172

60

93

172

164

1

5

0 05

0 07

0 05

0 35

0 12

0 26

0 38

0 55

0 41

VE 1 730301 1130 0 73030 1 1615

V£ 1 730302 0900 C 730 302 1^30

26440

353

59 1

235

26310

263

128

90

22

31

0 05

1 73

3 00

2 67

0 0 1

0 31



Er VIHDrwEMrAL PROTECTION AGENCY Pc lGN IV

SOUTHEAST EX V I PONMEN T AL PE5LAPC H LABORATORY

CrlATTAMOOGA FIELD STUDf

OOViNSTREAM Fk0 1 CITY water COMPANY INTAKES f K B MARCH« 1973

AGCin CY 1 1 1 3S000

PAGE

STATION DATE TIME DATE TIME DEPTH

00500

K E b UUE

TOT l

MG L

0 0 SO 5

r ES I f JE

TOT VOL

KG L

G 0 5 5

PEb DOE

DISS 105

C MG L

UU530

P cS1 CUE

TOT NElT

MG L

0 0 El 35

WESIUUE

VOL NFLT

KG L

00610

NH i N

TOTAL

KG L

0 0O25

TOT KJEL
N

HG L

00630

N02ii v O3

N TOT AL

MG L

VE 2

VE 2

73030 1 1 1 15 0 73030 1 1600

730302 0645 0730302 1A 10

5671

26b 7

213

744

5636

1545

45

142

17

46

0 79

0 65

1 12

1 45

0 02

0 34

VE 3

VE 3

73G3C1 07^ 5 0 730301 1545

730302 0 915 C 730302 1540

170

5b 7

94

3 70

163

541

2

26

IK

24

0 0 1

0 57

0 22

1 85

0 46

3 06

VE 4 730305 1445 0 730306 1530

VE t 730306 1530 C 73030 7 1430

VE 4 730307 1430 C 03 OH 1345

59 70

56o7

5217

974

954

1320

5909

5467

5092

61

200

125

21

40

41

325 00

314 00

332 00

300 00

300 00

315 00

0 71

0 57

0 57

W0 1 730228 0955 C 73022a 1630

w0 1 73030 1 iO 10 C 73030 1 1530

WO 1 730302 0930 0 30302 1400

3619

1833

2241

743

3579

1756

40

77

10

19

37 60

36 60

37 40

3 50

33 20

3 ¦ J 2 0

0 26

0 21

0 28

W0 2 73022 1425 C 730223 1645

fc O 2 73030 1 1 100

W 0 2 730302 1000 0 730302 1 15

WO 2 730307 0^00 C 730307 1500

3 7 310

2 3 8 6 0

15060

35o20

26980

14410

37250

28770

150 10

54

92

50

52

59

34

10 6^ 00

7 320 00

5460 00

2380 00

1240 00

7 750 00

535u 00

2750 00

2 8B

1 19

1 83

1 80

WO 3 730223 10 0 0 C 7 3 22 3 Ic 25

WO 3 730301 1015 0 7 3030 1 1530

WO 3 730302 0930 C 730302 1405

5620

937

2952

318

3597

o84

23

253

9

177

105 00

88 00

81 00

147 CO

117 00

8 7 50

10 40

4 50

3 50

Lf N 1 730306 1030 0 730306 1600

Lf N 1 730307 09C0 C 730307 1J 00

L i\ 1 730 308 0900 0 7 0303 1300

563

504

414

20 7

150

132

548

48 7

399

15

17

15

15

6

15

0 01K

0 30

2 45

1 57

1 20

39 00

31 00

31 40

L n 2 730306 1030 0 730 306 1600

LnN 2 730307 0900 0 730307 1300

Lf N 2 730308 0900 C 73030 3 1300

251

823

245

53

227

48

186

594

18d

65

229

51

13

64

15

0 12

0 55

0 23

0 17

1 45

0 45

0 41

1 24

0 46



AGENCY 1113S000

Er V IRO\ MENTaL PROTECT 1 Of

SCUTnEAbT ENV I PONMENT AL Rf

AGENCY

SEAPCi

REG O J IV

L A E4 0 R A T 0 R Y

DOwrlS

CWaTTAUOOGA FIELD study

rREAM FROM CITY WATER COMPANY INTAKES FEH MARCH 1973

PAGE

STAT ION DATE TIME DATE TIME DEPTH

OObOO

PEb I DUE

TOTAL

MG L

0 0 50b

RESIDUE

TOT VOl

MG L

0 0 5 i 5

R E b 10 U E

OISS 105

C MG L

005 o

REblOUE

TOT Ni lT

MG L

0 0 535

RESIDUE

VOL NFLT

MG L

0 0 610

NH3 N

TOTAL

MG L

0 0 62 5

TOT KjEL

N

MG L

0 0 630

N02 N03

N TOTAL

MG L

LaN 3 730306 1030 C 730 30ft 1600

Ls N 3 730307 0900 0730 307 1300

LS N 3 730308 0 9 0 0 0 730308 1315

240

230

2 a 6

61

64

86

20 6

182

219

3

48

69

10

9

12

0 0 1 K

0 01

0 0 IK

0 45

0 52

0 70

0 09

0 04

0 26

Lf N 4 730306 1 ] 0 0 C 7 30 30 6 1 630

L N 4 730307 0c 30 C 730 307 1 300

LJ N h 730303 0^30 0 730306 1330

336

50 9

40 1

26 7

K3

322

367

374

14

142

27

4

45

9

0 01

0 01

0 03

0 40

0 32

0 10

0 16

0 15

0 13

L N 5 730306 1100 0 730306 1630

Lf N 5 730307 0900 0 730307 1 315

LfA b 730306 0930 C 73030ri 1330

515

^96

519

182

132

198

514

490

513

IK

2

4

0 56

1 25

1 02

1 35

2 15

1 77

17 50

17 00

19 00

Ch 1 730227 1000 0 730228 0933

CH 1 730228 0930 0 73030 1 0930

CH 1 730301 0930 0 730302 0945

747

896

313

505

745

679

2

17

2

15

93 00

68 GO

143 00

114 00

62 50

185 00

1 46

1 30

1 27

PE 1

PE 1

730 226 1055 0 730223 1700

730301 1050 0 73030 1 1505

730302 0940 0 730302 1430

2982

lllb

437

235

297 7

1035

5

81

4

44

4 35

4 63

6 10

50

20

50

0 03

0 05

0 62

00665 0 0 3 »0

PHOS T CO

P WE1 HI LEVEL

station date time date time depth mg l mg l

SI 1 730 30 « 0930 0 05 50 K

USP 1 730307 0910 0 730307 1655 0 08 240

USF 1 730306 0910 0 730308 2255 0 02 50X

00403 00310 00668 00058 0 1034 0 1042

LAB riOD PHGS MUD FLOW CHROMIUM COPPER

PH 5 DAY DWY WGT RATE CW TCT CU TOT

SO MG L MG KG GPM UG L UG L

10 0 1 8 1042 00 70 10K

7 9 80 0 150 00 32 50

8 0 7 4 150 00 2OK IS



ER

OT

L

67

15

78

10

38

10

10

lOi

15

10

158

14

1 29

112

122

345

445

10 6

64

136

ENV I40N LNTAl PROTECTION AGENCY PEGION IV

SOUTHEAST E N V I O b M E N T A L P E S E A C H L A n O ^ A T OP Y

C iaTT ai OGGa FIELO STUDY

DOWiJiTrJEAM FROM CIIY WATER COMPANY If TAKES KEB MARCH 1973

1 1 1 JSOOO

DATE TIME date time OEPTrt

00665

phos t

P WI T

G L

0 0 34 0

COD

HI level

MG L

00403

LAB

Ph

SU

00310

BOO

5 DAY

MG L

00668

PHOS MUD

DRY WGT

MG KG

00058

FLOW

RATE

GPM

730307 10 15 0 730307 1715

730303 1020 0 730303 1315

O tiO

0 11

140

50 K

8 4

8 0

22 0

2 8

30 00

50 00

730307 1030 0 730307 1720

730308 1030 0 730308 1325

2 0 2

0 06

380

6 1

7 7

7 8

25 0

8 2

50 00

30 00

730307 0 9 25 C 730307 1 705

730308 0850 0 30308 1240

0 03

0 45

50 K

50K

7 6

fe O

4 0

4 OK

730307 1615 0 730308 1630 0 0 1K 50K a o 28 0

730307 1030

730308 1000

7 7 0

2 4 7

5Q

95

8 1

8 2

2 3

5 0

1400 00

1400 00

730306 0940 0 730306 1350

7 30 30 7 09 2 0 C 3 0 3 0 1550

730308 0915 O730308 1550

0 10

3 90

2 48

50 K

165

15 3

8 v 1

9 1

9 3

5 1

1G2 0

143 0

29 00

39 0 0

44 00

730306 09 «5 O730 6 1355

73030 7 092 C 7 30 30 7 lb35

730308 0l^0 C 730JOH 15b5

1 00

0 37

0 65

10 0

50 K

50 K

9 5

b l

8 1

8 OK

8 OK

8 OK

26 0 0

34 0 0

25 00

7 3 C 3 0 6 1000 0 730306 1405

730307 0^40 0 730107 lc 00

730307 1615

730308 0 915 0 730 308 1555

V jO

13 20

23 00

10 60

1 D 8

232

800

420

7 4

8 9

10 4
¦ 7 5

110 0

64 0

167 OL

196 0

0 5 0 0

01 00

67 00

730306 1010 0 730206 1410

7 30 30 7 0 945 0 730 30 7 160 5

730308 0920 0 730308 1600

1 83

1 24

0 96

5 0 K

50K

50 K

9 3

9 3

9 4

8 OK

8 OK

8 OK

8 0 0

17 00

16 00



AGlImCY 11 13S000

ENV I HO vl Ef J T AL PP0TEC1 IOr 1 AGE JCY REGION IV

SOUTHEAST ENV Ii O JC I rjT M mESEARCh L AHOi ATORY

CHATTANOOGA EI [ LO STUDY

DOWNSTREAM Fr GM CITY WATEk CJMPA IY I N TAKES f ES MARCH • 19 3

PAGE

STATION

SK 1

DATE TIME

730306 1737

DATE TIME DEPTH

0 0o65

PhOS T

P WET

MG L

1 02

00340

COD

HI LEVEL

MG L

132

0 040 3

LAP

PH

SU

10 9

0 0 310

HOD

5 DAY

MG L

¦ 8 o

00668

PHOS MUD

DRY WC T

MG KG

00053

FLOW

RATE

GPM

0 1 0 34

CHROMIUM

CK TOT

UG L

20K

0 1042

COPPER

CU TOT

UG L

103

RD 1 730306 1740 1 12 10 5 1 0 20K 139

KDC 1 7 30305 1725 C 730306 1S00

ROC 1 7303C6 1 r 0 0 i C 730 30 7 1^40

KDC 1 730307 1440 C 7 JOjOH i53C

2 55

1 o5

2 77

00

366

6

10

11

5 0 K

3 2

6 4 10 00

40

47

100

117

M r

1 1 tf

M r —

Mfi

MR

73022 r

7 30 228

7 30 30 1

730305

7 30 30 6

0930 0 73022 1 0930

C93C C173030 1 0930

10C0iC 730302 1045

I3i5 C 7 0306 1 1 10

1110 0 730307 1140

6 30

5 50

5 10

6 20

4 70

450

350

4d5

34 0

333

7 3

7 3

7 0

7 2

7 4

161 0

159 0

192 0

1 d5 0

19 1 0

2 0 7 E 0 5

20 3E ¦ 0 5

215E 05

2 7 6 E ~ 0 5

27 7E 05

281

292

335

270

235

50

57

60

50

50

h F 2

Wf 3

WE

730524 0935 C 730524 1450

730524 0025 C 730524 1400

730524 0dl0 C 730524 1350

0 49

0 07

0 06

100

100K

100K

120

20K

20 K

CP 1 7 3 0 2 2 7 1345

CI 1 730328 0 825 C 7 3 0 2 2 S 1600

CR 1 7 3 G 3 0 1 OvlC C 73030 1 1500

0 21

0 50

0 34

5 OK

5 OK

50K

5 3

6 4

4 a

20 OK

20 OK

20 OK

1600 00

1600 00

1600 00

174

140

215

177

368

185

MM 1 730227 15C0 C 73022H 1615

MM 1 730223 1615 0 73030 1 1635

MM 1 730301 lb35 C 73C302 0910

0 0 9

0 7o

0 19

50K

50K

50K

2 3

2 3

a ok

16 0

8 OK

20 00

20 00

20 00

105

6b

88

64



AGENCY 11i 3SOOO

tNV I RONMf fcT AL PHOT CCT ION Af Ef CY RilMCN IV

SOUTHEAST V Ik0TAL PEbr^APCrJ LAr Cr TOPY

Chatr a \gcga field study

DOWNSTREAM FROM CITY WATt COMPANY INTAKES f Fj3 MAPCri 1973

PAGE

STAT ION DATE TIME date tike depth

OC 665

PHG5 T

P W E T

MG L

00340

COD

HI LEVEL

MG L

0 04 0 3

LAB

PH

SU

0 0 3 10

d OD

5 DAY

MG L

0 0 6 6 n

PHOS MUD

DP Y WGT

MG i\G

00058

FLOW

PA i E

GPM

0 1034

CHROMIUM

CM TCT

UG L

0 104

COPPEP

CU TO T

UG L

MM 2 730227 1430 0 730223 1605

hm 2 730 22 B 160 5 C 7 3 0 3 C 1 1625

MM 2 73030 1 1625 0 730 30 2 Gb45

0 63

0 90

0 57

ss

50K

50 K

9 5

9 3

3 OK

20 OK

20 OK

10 00

15 CO

10 00

MM 3 73022 7 I520 C 730 223 1620

MM 3 730228 1620 C 73030 1 1645

3 50

5 10

50 K

5 OK

7 6

7 5

ti OK

6 OK

5 00

5 00

Sw l 730227 154 0

S l 73022 0900 0 73022^ 1500

SW l 730 30 1 10 15 0 3030 1 1530

1H 30

14 7 u

7 4 0

5610

10 iO

2400

1 2 H

3 2

7 a

1700 0

3i 0 0

2 9 0 0 0

45 00

15 00

15 00

20

20 K

20 K

94

50

S5

hW 2

sw 2

Sw 2

730227 1120

73022 O HS

730301 1025

0 04

0 04

0 0 IK

5 0 \

5 0 K

bOK

VE 1

VC 1

730301 1130 0 730301 1615

730302 0900 0 730302 1430

0 17

0 13

224 0

1125

1270 0

56 0 0

53 00

158 0 0

VE 2 73030 1 1 1 15 0 73030 1 lt 0 0

VE 2 73C302 0»345 C 730302 14 10

0 04

0 18

930

395

7 3

7 6

520 0

19b 0

1 50

86 00

VE 3

VE 3

73030 1 0745 0 73030 1

730302 0915 0 7J0302

1 545

1540

0 0 1

0 07

60

4ri0

3 3

7 2

20 OK

195 0

35 0 0

32 00

VE 4 730305 1445 C 730 30 6 1530

VE 4 73030b 1530 0 730307 1430

VE 4 730307 l t30 C 730303 1345

0 32

0 19

0 19

3260

3 2 6 0

3520

10 0

10 3

9 9

2100 0

290 0 0

2300 0

922 00

922 00

922 00



PAGE

Er V «0«ML \rA w P^OTtCTION AGENCY PEG I ON IV

SOUTr EAST EN V I ^O MEN r AL ^ESE ftCn LAHC^ATOr Y

CnAT T Ar OOG FIEuu STUDY

DOWNSTREAM FkOM CITY WATER COMPANY INTAKES F EB MAF CH» 1073

AGENCY 1113S000

STATION DATE TIME DATE TIME DEPTH

0 0665

PbOS T

P alT

MG L

003 0

COD

hi LEVEL

KG L

Q0403

L A3

PH

SU

0 C 3 10

riOD

5 DAY

MG L

0 0 668

PHOS MUD

DRY WGT

MG KG

00058

FLOW

RATE

GPM

01034

ChRCMIUM

Crt»TOT

UG L

01042

COP°£f

CU TOT

UG L

W0 1 730228 0955 C 73022S 1630

WO 1 730 30 1 10 10 0 73030 1 1630

WO 1 730302 093u C 730302 1400

0 05

0 1 o

0 05

65

5 0 K

50

6 5

6 5

b 5

8 OK

3 OK

6 0 K

4 CO

4 00

5 00

WO 2 730228 1425 0 730 228 lo45

WO 2 730 30 1 1100

W 0 2 730302 1000 0 730302 1^15

v 0 2 730307 0900 0 730 307 1500

0 15

0 36

0 50

0 23

J 13

330

736

28 3 0

8 9

1 6

1 6

1 0

190 0

86 0

240 0

600 OL

41 00

71 00

45 00

WO 3 730223 1000 0 730228

Wj 3 730301 1015 0 730301

WO 3 730302 0 930 C 730 30 2

i 625

1530

1405

0 02

0 06

0 11

50

1 3o

380

6 6

6 5

6 3

06

99 0

2 0

2 70

0 70

20 00

Lf N 1 730306 1030 0 730306 loOO

Lr rj 1 730307 0900 0 730307 1300

Lc fi 1 7 3 C 3 0 3 0900 0 730308 1300

7 70

6 70

52

50K

5 OK

6 9

7 0

o

25 0

40 0

5 6

1 30

5 40

2 70

Lf N 2 730306 1 0 10 O 7 30 3 C o 1600

L\N 2 730307 0900 0 730307 1300

Lf J 2 730303 0900 0 730303 1300

0 17

19 50

0 53

5 0 K

492

5 1

6 9

10 8

7 5

24 0

218 0

0 0

13 00

19 00

13 00

LN 3

L N 3

L N 3

730306

730307

10 30 O 730

0900 O 7 3o 07

1600

1300

730303 0900 C 730303 1315

0 10

0 12

0 16

68

76

63

7 6

7 6

7 3

14 0

21 0

6 fe

26 00

57 00

L m 4 730306 1 100 0 730306 lc30

Lt N 4 730307 0330 0 730307 1300

LfvN 4 730308 0930 0 730303 1330

0 05

0 11

0 06

bOK

300

18 70

7 8

7 6

7 9

32

1 84

13 00

7 00

28 00



AGEN CY 1113SOOO

EbV r WO MEN T A P^OTECVICK AGENCY REGION IV

SOUTHEAST ENVIRONMENTAL PE^cAkCH L A30P ATOWY

CHAT 7 a OOOA FIELD STUDY

OOWNSTPEAM FROM cur wATE^ COMPANY INTAKES r EB MARCH» 1973

PAGE 10

ST AT ION DATE TIME DATE TIME DEPTH

0 0 r 6 5

P H 0 S T

P rJ f T

MG L
~

0 0 340

COD

Hi LEVEL

MG L

00 03

L Aii

Pri

su

0 0 310

BOD

5 DAY

MG L

0 0 668

PriGS MUD

DPY vVGT

HG KG

0 0 0 58

flow

RATE

GPM

0 1 0 34

CHROMIUM

CP TOT

UG L

01042

COPPEP

CU» TOT

UG L

L fv f J S 73C306 1 100 C 730 306 1630

Lt M 5 730307 0 900 0 730 307 1315

Lf N 5 730308 0930 O 730 3 0 3 1330

0 12

0 15

0 12

50K

50K

SO K

a 4

d 5 i O

r 1

60 00

95 0 0

135 00

Ch 1 730227 10 0 0 C 73032ft 0930

CH 1 7 30 228 0930 0 730301 0930

CH 1 73030 2 0930 0 730302 0V45

0 01

0 03

0 13

278

33b

55b

7 1

6 9

fa 6

150 0

200 0

198 0

500 00

500 00

500 00

PE 1 73C228 1955 0 730228

PE 1 730 30 1 ]050 C 73030i

PE 1 730302 09^0 0 730302

1700

1 5 U 5

1430

0 31

0 id

0 20

225

Z H ri

190

7 0

6 9

6 5

120 0

150 0

3 3 0

1 50

2 40

27 00

STAT ION

S I 1

DATE TIME

7 30 30b 0v30

DATE TIME DEPTH

0 1045

1 WON

TOTAL

UG L

250 0

0 105

LEAD

PH TOT

UG L

1UCK

0 10 55

MA GNESE

mn

UG L

132

0 1067

NICKEL

N I TOTAL

JG L

»0K

0 1092

ZINC

Z iSi» T 0 T

UG L

18

0 0 0 1 0

W A T E P

TEMP

CENT

00400

PH

SU

USP 1 730307 0910 0 730307 1655

USP 1 730 308 0910

U S 1 730303 1255

USP 1 730303 09 10 C 7 30 30 8 1255

18 300

3240

A50

90

1100

754

80K 1140

80K 12 »

25 0

26 0

USP 2 730307 1225

USP 2 730307 1715

USP 2 730307 10 15 0 730307 1715

USP 2 730308 1020

US 2 730 30 H 1315

US 3 2 730 30 8 1020 0 730306 1315

15100

1830

220

100K

235

25

BOK

80K

810

92

16 0

16 0

15 0

16 0



PAGE 11

E V IP 0 \ M 6 N T al protection agency PEG I ON IV

S 0 U T m ^ A S T ^ f\ VI ROWENTAL P f S h A P C H LABORATORY

Ch A 7 I A M 0 0 L A FIELD STUDY

D 0 W M s T W £ A M r riCM CITY ia aTER CO1 PANY INTAKE S FE8 MAKCH 1973

AGFmCY 1113SC00

0 10 4 5 01051 010 55 0 1067 0 1092 0 0 0 10 00400

I PUN Lr AD MANG\ ESE NICKEL ZINC WATER PH

TOTAL Pri TOT f N NI TOTAL ZN TOT TEMP

STAT ion DATE TIME DATE time oepth ug l UG L UG L uG L UG L CENT SU

USr 3 730 30 7 1230 13 0

L Sr° 3 730 30 7 1 7 0 13 0

USk 3 730 30 7 10 30 C 730 30 7 1720 42200 195 412 eoK 671

USp 3 7 30 30 3 1030 13 0

IJSP 3 730308 1325 13 0

USp 3 7 30 30b 1030 C 730308 1325 2050 100K 25 B0K 42

COM i 1 7 30 30 7 1 705 17 0

CO lis I 730307 OOP J C 730 30 7 17 0 5 4370 375 248 80K 910

COtfii 1 730306 Orf jO C 73030H 12r »0 175 1 0 OK 25 80K 195

It l 7 30 30 7 1615 C 730 30 8 1630 195 100K 30 80K 359

3 i 73030^ 0 94Q 20 0 7 7

wo i 7 30 30 o 1 0 30 21 0 7 5

PC 1 7 0 3 0 o 1 30 20 0 7 1

r O 1 7 3 0 3 0 6 1 3 0 0 20 0 7 5

PO 1 730306 1 330 19 0 7 5

f O 1 7 30 301 OWO i C 730306 1350 65 100K 29 8 OK 760

wn i 73030 7 0V20 21 0 6 3

P 0 1 7 30 30 7 I 0 4 0 0 21 U 8 3

vn 7 3 0 3 0 7 i i 5 21 0 b 3

^0— i 7 30 30 7 1 325 22 0 7 6

^0 1 730307 14 45 23 0 6 2

i O 1 730 30 7 1 a 50 22 0 7 1

N1 C — 1 730307 0920 C 730307 1550 250 1 00K 146 aoK 150

PO 1 7 3 0 0 S 0 91b 23 0 8 6

1 0 1 7 30 30 1 i G 5 23 „ 0 S 1

PO — 1 73030 1233 23 0 7 9

PO 1 7 30 3OP 1 4 3 0 21 0 7 6

PC 1 730306 1550 21 0 7 9

PO 1 730 30 8 0 313 0 730308 1550 200 100K 100 80K 42



tiVJV IKONMt NlAL P^OTfCflON AGENCY ^rGION IV

SOU T mL AT f W I • Of 1c N T AL ^ i~ c I • Cm L A r OI »\T0r Y

AGENCY 11 I35000

DOWNSTREAM

Ci IA 1 1 ANOOGA r

f POM CITY ATE3 C0mP

ELO SIUOY

ANY INTAKES r £ H MAQCh 1973

010^5 0 1 G 51 01055 0 1 067 0 1092 000 10 00400

IPO N LEAD MANGNEbE N ICKEL INC WATER PH

TOTAL PotT OT M N MI TOTAL ZN IOT TEmP

STAT[ON DATE time DATE TIME DEPTH UG L OG L UG L UG l UG L CENT su

JO 2 73030b 09 5 20 0 8 7

JO 7 30 30 6 1040 22 0 7 2

PO 2 730 33b I 135 20 0 7 2

k O 2 7 30 30 6 130 5 22 0 7 2

K ¦ 2 7 30 30 5 1 3 v 5 22 0 7 3

2 7 3 0 3 0 ¦] 0 r
• 5 C 730306 1355 33100 4540 10700 650 7700

PO 2 7 30 30 7 O jS b 20 0 7 9

RO 2 733 30 7 10 4 5 0 7 9

PO 2 730 30 7 1 150 21 0 7 7

PO 2 730307 1330 20 0 7 4

IVO 730307 l fjy 22 0 7 4

PO 2 7 JO J 7 555 22 0 7 2

PO 7 30 30 7 C 9 5 C 730 30 7 1555 5920 1350 2100 20 0 I960

PO 7 303Oh OV O 22 0 7 9

PO 2 7 3 0 3 0 1110 21 0 7 4

K O 2 7 3 0 3 0 r 1230 23 0 7 7

7 H 30H I 3 5 22 0 7 3

PO 2 7 3 0 3 0 h 5 5 22 0 1 6

RO t 7 3 0 30 8 0 9 2 C 730308 155 i 38400 2075 1 AO 0 0 580 4825

I O 3 7 30 3 0 6 10 0 0 22 0 o 5

PO J 7 30 30 c 1 105 0 5 9

P[ 3 7 J 0 3 C o 1 1 4 5 24 0 8 3

PO 3 7 3 0 3 0 h 3 V 0 26 0 7 5

HO 3 7 10 30 1 Ob 26 0 6 8

WO 3 7 3 0 3 0 6 1000 C 730306 1405 23800 2180 4090 2180 3820

PO 3 7 30 30 7 0 94 0 22 0 6 4

PC 3 7 30 30 7 ns 5 0 7 6

pc 3 7 3 0 3 0 7 3i 23 0 9 1

wo 3 7 30 30 7 1 J _ b 24 0 o O

HO 3 7 30 30 7 1500 23 0 8 0

RO 3 730307 lbOO 22 0 7 2

PO 3 730307 O J U C 73030 7 loOO 33300 2500 5350 2710 6750

PO 3 7 30 30 7 6 1 5 90900 660 27800 22C0 2300 22 0 9 1

P 0 3 7 3 0 3 0 h 0 915 23 0 6 8

k 0 — 3 7 3030b 1110 25 0 6 6

P C — 3 7 30 30 8 1230 26 0 6 6

k [ 3 730308 27 0 4 6

w C 3 730308 1555 26 0 7 3

HO 3 730308 0915 C 730 303 1555 5d50 0 1090 3700 4 1 40 9400



EN V IPOnMtMAL P^ GTtCTION AOE UCY Pt OlO^ IV

SOU r n E A j T c N V I w CN V z T AL PCitAPCri LAt OPATOPY

PAGE 13

C H A T 1 Af C G r A F I £ L 3 S T U V

DOWNSTREAM FROM CITY WA ihR COMPANY INTAKES ft 9 MARCH 1973

AOF MCY 111 3S000

0 1 145 01051 0 1055 01067 01092 000 1 0 00400
I HON LEAL MANGNESE N1ChEL ZINC WATER PH

TOTAL P5»TOT MN NI TOTAL ZN TOT TEMiJ

STATION1 DATE TTMl DATE time gepth UG L UG L UG L UG L UG L CEnT Si

RO v 730 306 10 10 16 0 8 3

W0 4 7 30 306 1110 14 0 8 4

lvo 4 73C3 06 ] 3 50 16 0 6 9

wo 730 306 1325 18 0 6 1
~ 0 7 30 301 1410 17 0 fl O

^0 7 iO 3 06 1 0 i 0 C 730 306 1 4 1 0 H90O 63o0 5230 1900 16440
V W 73C3C7 Cv 5 17 0 3 6
P •» 7 J 0 3 0 7 i o 14 0 r • 5

Kll T 7 JO 30 7 1310 15 0 8 6

WO 4 730 30 7 140 0 15 0 e 2

k 0 4 73C 307 150 5 14 0 8 1

PO 4 730 307 160 5 16 0 8 3

P o ¦ 730307 O V o f C 730307 2 605 13900 27100 3800 1210 13500
f\ 0 ~ 7 3 0 3 0 r 0 V20 16 0 8 6

K O ^r 7 30 30 6 1115 17 0 o 4

PO ^ 7303Cb 1235 2 9 0 8 5

7 3C30B 14 JO 18 0 8 4

PO 4 730308 160 0 21 0 8 S

c 1 •T 730 303 0 9 20 CI 73030 3 1600 12200 2000 6500 2320 41000

5K i 730 305 1737 1220 120 109 SGK 131

WD 1 730306 1 74 0 710 90 70 30K 103

RDC 1 730306 1 800 C 730 3G 7 1440 8 6 700 1 0 0K 350 fic 920
¦

DC i 730 30 7 14 4 0 C 730 30 8 1530 20400 100K 132 oOK SO

Mri 1 7 3 02 2H 0 9 30 20 0 6 7

MH 1 7 3 0 2 7 0930 C 730223 0 930 1 980 90 296 31 410

MK 1 7 3 0 22 6 0930 C 73030 1 0930 1900 10 OK 30 0 300 430

MH— 1 730 30 1 1 000 C 730302 1045 1 d9o 10 OK 290 250 384

MH 1 730 305 1315 18 0

M r i 1 730306 1 10 20 0

MH 1 730305 1325 C 730306 1110 1S30 1 G OK 355 150 370

MB 1 730 30 7 1 140 20 0

MH 1 730306 I 110 C 730307 1140 1670 1 0 0 310 226 322



r \VIi 0 MtMAL PMTtCrifiN AGENCY f r GION IV

southeast environmentm kesea«ch la vo ^atopy

AGENCY 1113SOOO

GOh NSTSEAM

CH

FROM CITY

AT T A¦ 00CjA F c L D STUDY

V A 7 c rl COf PAu I Jl A \cS FLB MA HCH 1973

0 10 45 C1051 01055 0 10 67 0 10 92 000 10 00^00

I HON LEAD MANGmESE nICi El L 1 rjC WATER PH

TOTAL Pr TOT MN NI TOTAL ZN TOT TEMP

STAT ION DATE T I DATE TIME DEPTH UG L UG L UG L UG L UG L CENT SIJ

WF 2 730524 0935 C 7 30 524 1450 110 0 0 0 263 604 90 440

WF 3 73C524 0525 C 7 3 0 5 24 1400 24 0 0 1C0K 44 20K 30 1

W F 4 730524 0810 C 730524 1350 290 10 0 K 12 2 OK 39

CP 1 730 227 160 5 33 0

l k — i 730227 1 5 20000 28120 6250 aoK 7250 33 0

CP 1 7 30 22 fi 0 t 2 5 25 0

CP 1 730 22o 1333 24 0

CH l 730 228 160 0 32 0

CP 1 730228 0t25 C 73022S 1600 283d0 57500 9200 aoK 9375

CP 1 73030 i 0 910 32 0 6 0

CP 1 730 3u 1 155 34 0 5 5

Ck 1 730 30 1 1 500 34 0 4 7

CP 1 73030 1 0910 C 730301 1 500 23500 3050 0 6375 80K 740 0

MM 1 730227 150 0 C 730228 1615 259 0 0 0 400 1145 9 BOO 138

y m I 730228 1615 C 730301 1635 203500 6S5 945 5040 100

S 1 730 227 1115 31 0 2 2

Sv 1 7 3 0 2 2 7 1 330 23 0 9 9

5 W 1 730227 I 54 0 8o50 260 300 150 12630 30 0 6 6

S i 1 730 228 C 9 0 0 27 0 3 6

SW 1 7 3 0 22 i 1 1 ¦ • 5 28 0 3 1

S v 1 7 30 2 2 H 1 j o u 29 0 6 5

•it 1 730 22 s 0 9 0 0 C 730223 1500 3400 100 K 460 BO 15S

S 1 7 JO 301 1 0 20 30 0 c O

5 i 1 7 0 3 0 1 1315 30 0 8 8

SV 1 73030 1 1530 32 0 7 3

sw i 730301 10 15 C 730301 1530 3090 100K 290 80 75



AGENCY 1 1 3SOOC

EK V It O1 ME T AL PhOT ECT I ON Al cMCY REGION IV

SOUToKAS T fclNVIiJOM tcr TAL PrS E »Cn L A^G AT OPY

CHA T T A \00 3 A F I LLC STUDY

DOWN STWE AM KSOM CITY WATEr CO^ PAti lNlAf ES Fc 6 M A^CH « 1973

PAGE

STAT ION DATE TI IE DATE TIME DEPTrl

0 i G 4 5

I»CN

TOTAL

UG L

01051

LEAL

Pd TOT

UG L

0 1 055

MANGf E SE

MN

UG L

01067

niChel

NI TOTAL

LiG L

01092

Z IMC

ZN TOT

UG L

0 C 0 1 0

WATER

T t i P

CENT

0 0 400

f ri

S U

SW 2

S l 2

SW 2

730227 1120

73022B 0915

730301 1025

25 0

21 0

22 0

7 5

6 8

6 6

v 2

VE 1

VE 1

VE 1

VE 1

VE 1

7 30 30

7JO 301

7 3 0 J 0 i

730302

730302

730302

13o

143u

16 15

0 90 0

1 150

14 30

17 0

21 0

20 0

14 0

12 0

12 0

10

9

8

7

7

V E 2

VE 2

v

VE 2

V E 2

73030 1

730 30 1

73030 1

730302

730 TO

730302

1115

14 20

1600

0 5

110 5

It 10

10 0

i 7 0

16 0

7 0

10 0

12 0

7 2

6 9

7 1

6 7

7 2

8 6

VE j

V S

V E 3

VE 3

V E 3

VE 3

7 50 30

7 0 10 1

7 30 30 1

73a302

730 302

730302

U I ^Zi

1 3 30

15 5

09 15

1200

15 vO

110 OL

bn O

53 0

44 o

43 0

24 0

7 2

7 1

7 0

6 9

6 9

7 3

ve

VF

730307 1430

7 30 30 fa 1345

29 0

33 5

WO 1

V C 1

r U— 1

WO 1

WO 1

WO 1

v 0— 1

WO 1

V O I

73022b

730 228

7 30 2 2S

7 30 30 1

7 3030 1

73030 1

730302

7 3 0 3 0 2

730302

0 955

1 30 0

It 30

10 10

1 325

15 30

0 9 30

1115

1400

13 0

14 0

13 0

14 0

14 0

14 0

13 0

13 0

6 2

5 9

13 0



EiV IWO iXENTAL P 0 fFCT I O N
¦ AGENCY PEG I ON IV

SC jTnE AST EKVIPONKEKTAL SESEA^C L AtiOii ATORY

gemcy 11I3SOOO

DOWNSTREAM MOM

CH

CITY

7 T A m G 0 G A F I EI 0 STUDY

WATEZ COMPANY INTAKES KK J MARCH t 1973

STAT ION DATE TIME DATE TIME DEPTH

0 lO S

Ik ON

TO AL

UG L

G 1051

LEAO

Pb TOT

UG L

0 10 55

M A G NtS E

Mf 1

UG L

0 1067

\ICkEL

NI TOTAL

UG L

0 1092

Z I nC

ZK 7 0T

UG L

0 0 0 10

WATER

TEMP

CEMT

00400

PH

SU

v O 2

V 2

iv 0

nO 2

0 2

IvO Z

wo 2

WO 2

73022^

70 2 2 H

730 20 1

730 202

730 0

730 202

730307

730 30 7

1425

1 vtS

1100

10 0 0

i 130

1A 1 5

0 90 0

1 50 0

18 0

19 0

1 7 0

18 0

1 M 0

1 5 0

AO 0

37 0

1 7

2 1

WO 3

wo 3

v i 4

WO _i

w 0 3

W 0 3

w 0 3

W j 3

to 0 3

7 3 0 2 2 n

730 223

7 n

7 J0 10 l

730 301

7 i 0 3 0 1

730 302

730 202

730 30 2

1000

1 A 0 0

f G

H 1 5

1 3 30

1 530

0 9 30

i 20

1405

13 0

16 0

0

15 0

IH 0

16 0

14 0

II 0

10 0

6 5

5 9

5 9

Lf N 1 7 30 30 6 10 30 12 0

L5 N 1 730 20 6 1330 12 0

L N 1 730 30 6 160 0 12 0

L K 1 730 30 7 0 9 0 0 11 0

L5 U 1 730207 1100 12 0

L r J 1 7 3 0 30 7 1 30 0 14 0

1 730J0b 0 9 G 0 13 0

LR N 1 730 30 1100 14 0

L N 1 73030b 1300 13 0

LS M 2 3 0 3 0 6 1030 10 0

Lt N 2 730 3C 5 1 320 10 0

l 2 730 JO d 1 uflO 11 0

Lf M 2 730 30 7 0 9 vo 11 0

L i 2 730 JO 7 110 0 12 0

Lf 2 730307 130 0 12 0

LM 2 730308 0 90 0 14 0

Lf W 2 73030ft 1 100 14 0

LS M 2 730308 1 30 0 12 0



PAGE 17

ENW I T ^ t PP0TEC1 I ON AGENCY PEGIUN IV

SOUTnfJAST E\ V ] WONML \ T AL RESEARCH L AHOPATORY

AGEi CY i113S00 0

UOwNiT^EAM

C 1

rP0 M CITY

atra ooga fill study

W A 1 l K C QMP Ai\ V 1 N AK L 6 ^ f H M WCHi 1973

0 10 5 0 I OS I 010 55 0 1 0 6 7 0 1092 0 0 0 10 OOiOO

IrfON LEAD f ANGMESE N ICKlL ZINC V A T li 4 PH

TOT PB»TOT K\ NI TOTAL ZN TOT TEMP

STATION DATE T I ME DATE TIME DEPTH UG L UG L UG L UG L UG L CE^T SU

L5 M 3 730 306 1 0 30 11 0

L f N 3 7 3 0 3 0 h I ~0 0 11 0

Lf iN 2 730306 160 0 12 0

Lf M 3 730307 0 oo 16 0

L^ 3 730 307 1 too 16 0

L M 3 730 30 7 1 300 16 0

L^f 3 7 30 3 0 0 9 0 0 12 0

Lf N 3 7 3 0 3 0 6 110 0 i 6 0

LS i\ 3 73C j 0 6 1315 16 0

Lf N 4 730 306 1100 14 0

L^ N ^r 7 3 0 3 0 o 1330 14 0

L M 4 7 0306 lr 30 16 0

i ft
•
• 7 3 o o7 e h 3 •

¦ 1 A 0

LK 730307 1 C 30 14 0

Lc r A 73030 7 1 300 13 0

LM i 4 730 30 J 0^30 16 0

L f M 4 7 3 0 3 0 H 1 3 3 1 o 0

Lf l 4 730306 1330 21 0

L M S 730306 IC0 10 0

LS M j 73030n 1 00 10 0

L f• f 5 7 30 30 6 1630 1 1 0

LfA b 730307 OvOO 10 0

Lf N 5 730307 1 100 12 0

L\N 5 730357 1315 12 0

L\M J 73030d 0v30 13 0

L N 5 730 30 1130 13 0

L P i J — 5 73030 31330 12 0

CH 1

CH 1

CH 1

730223 0945

730 30 1 0930

730302 0945

21 0

21 0

7 2

6 7

6 7



tN IHO V LNT L PROTECTION AC LS CY REGION IV

SOuT iC M r ENV IPCNmEN TAL PlSEAPCH LAUDATORY

OATTanOCGa FIELD STUDY

DOWNs T RE Am FrtCiM CI1Y a AlER CO r ANY I \ ArtES FEd V AHCH 1973

A E C Y 1 13S000

0 1 0 5 01051 01055 0 1067 0 1092 000 10 00400

I PON LEaD MAMGnESE nickel ZINC W A1 E R PH

TOTAL Pd» T 0T MM N I TOTAL ZN TOT TEMP

s r AT I ON DATE Tint DATE TIME DEPTH UG L UG L UG L UG L UG L CENT su

7 3022 3 105^ 16 0

k c 1 7 30 22H 1510 1 b 0

KL 1 7 30 228 170 0 17 0

Pf 1 730 301 10 30 14 0 6 7

PE 1 730301 13 10 15 0 6 5

k r~ — 1 7 30 3 0 1 ISC 5 15 0 6 6

t E 7 30 30 2 OS O 1 0

R r
— 1 7 0 0 2 1 130 I 0

Ht i 7 30 30 2 l r 50 13 0

31505 31615 00550 32 7 30 0 0 520 0 00 59 0 0 660

TOT CCLI FEC COL I 0 l gkse phenols PES DUE FLOW T ORG C

CUMr MPnEC ED TDT SXLT VOL FLT RATE C

STAT ION 0ATl T I ME DATE TI E DEPTH 100J L 100ML V G L UG L MG L INST GPM f G L

S I 1 7 3 0 3 0 H 0930 3 0

USP 1 73030 7 0 9 10 C 7 3 0 3 0 7 ]n b 5 60 0

USP 1 730303 0¦ 1 0 C 7 50 10 125 3 4 0

I 1S P 730 30 7 10 15 C 7 i 0 3 0 7 17 15 36 0

UiP 2 7 30 30 8 10 20 C 7 3030 a 1315 4 0

liSP 3 730307 1030 C 73030 7 1720 97 0

US P 3 7 30303 1030 C 730 3C t 1323 13 0

COfih 1 730307 0 2S C 730 0 7 1 70b 50 00 11 0

COMr l 73030H 0 U50 C 7 30 30 6 1240 50 00 2 0

GIL 1 730307 1615 0 730308 1630 10 00 10 0



ACiF\ CY 1 1 135000

tNV IhOVMcKl £t_ PPOU CTIG AGENCY KEGIOM IV

SOUTHEAST E \VI^ONMU r v_ REOEA^O LAiJOP AT0 JY

CnAT fAiMOwOA lELD oTUOY

UOwMSTPEAM Fh O l CITY wAftli C0M JA Y ¦ F AKLb Fills M^KCH 1 J 73

PAGE 19

ST AT ION DATE TIME DATE TI IE DEPTH

3 1 SO 5

TOT COL I

CONr

10CML

316 15

fEC CuLI

M \EC ED

10 0 ML

0OS5O

0 1L G9SE

T OT SXLT

mg l

32730

PHENOLS

UG L

00520

RES I DUE

VOL rLT

MG L

00059

F LOW

MATE

INST GPM

00680

T ORG C

C

MG L

o r 1

D I X

730307 1030

730308 1000

3 0

28 0

PO 1

r1 ~ \

PO 1

73030s 09AO C 730306 1350

730307 0920 C 7303C7 15 0

7 3 0 30 9 041S C 7303U8 l o50

2 0

^•3 0

i 0 0

PO 2 730306 0cK5 Ci 730306 1 305

PO 2 730307 0^25 C 730307 1555

SG 2 73 308 0 520 C 730308 1555

18 0

7 0

3 0

KO _5 73030o I 000 C 730 J06 1AC5

PC 3 730307 0 9A0 C 3 0 3 0 7 loOO

PC 3 730 30 7 It IS

PO 3 730308 09 15 0 730308 1555

60 00

3 A 0

58 0

220 0

100 0

^U

pn

KG L

7 30 30 6 10 0 C 7 30 1 1 0

730 307 u J jiO 730307 160b

730308 0420 C 730308 loOO

5 0

10 0

4 0

SK 1

PD 1

73C306 17 J 7

730306 17A0

5 00 37 0

35 0

t OC l 730305 1723 C 730306 1»00

PDC 1 730306 180 0 C 730307 1AA0

POC 1 730307 lAVj C 730308 1530

95 0

92 0

86 0



AGE C V 1 i 1 3 S 0 0 0

£MV irJO\ f MiL PWOTE CTIO J AGENCY PZGIQN IV

S 0 T ri t A S T V lKO\ Mr N f AL ^LScAr C i I AhO~ AJCh Y

Cr i A T T A\\ k K A r fr LO STUOY

CwOw iSTtfEAM FROM CITY WATcR COpPAM INTAKES fEB MAHCH

PAGE 20

3 I b 0 5 315 13 0055G 32730 00520

TOT COL r FiiC COL [ 0 IL O^SE PHt ^OLS KtSIOUf

KPN COM r KPNEO lO TOT 5XLT i OL FLT

ST AT ION OATE TIME OA if TI mi de ij tti 1 0 0 L IOOi iL y G L UG L MG L

1 730 2 2 7 0930 3 i 0 0 0 200 OK

l h 1 730227 1030 5000 2000

f U 1 7 3 0 i 2 7 1600 2000K 200GK

M i 7 30 2f OoVJ 20 2CK

i 7 30 2 2 09 30 1 10 2 C K

t h 7302 0 v 3 j C 7 3 0 2 2 t t 0930 25 0 820

1 13 0 2 2 ft 10 0 790 20

1 7 30 150 0 3 0 2 0 K

m 1 7 30 22r «U0 1 30 2 0

P i 1 730 32H 100 350000 33000

Pn 1 7 30 22ft 2 »0 0 7^000 130 0
m I 7 JO JO 1 0 3 i o 7 J jO 1 1 0

f r 1 7 3C 30 0 60 0 90 0 0 7AO

K l t — 1 7 0 30 1 0 ¦ 0 1 300 0

PH 1 7 30 22S 0l M C 7JC301 0 v 3 0 30 0 1200

1 7 30 302 1 0 • 3 230 2 0 K 1550

M i 1 7 30 30 1 I 00 0 C fJO 30 2 10 4S

M i 1 7 30 30 5 1313 220 0 20K

f n 730 106 • 1 10 1 6 1000 330 0

1 7 i 0 3 0 i 131m C 73030o n io 670

K 1 1 7 30 30ft loOO 1 30 000 0 70 00 0

PH 73330ft 2100 1300000 33000

1 7 3 0 3 0 ft 2 0 A 9 0 0 0 0 •300 0
o

ii 1 7 30 30 7 0 3 o 540 0 0 0 3 3000

Mil— i 7 30 iC 7 Ob CO 790 0 0 7 0

pri i 730 307 1 1A0 2200 1 30

PR 1 7 30 3Oft i110 C 7 30 30 7 1 140 590

WF 2 730S2 t 0935 1 C J 73052 l SO 13 0 4B 3

F 3 7 3 0 5 2 0d2b C 730524 1400 5 OK 1 OK 36

w r a 7 30 52 0810 C 730524 1 350 5 OK lo 33

0005 9 00630

FLOW T OK G C

NATE C

inst gpm Mi L

100 0

100 0

1 10 0

100 0

100 0

4 0

3 0



t NVIROf £NTAL PROTECT IOM AGENCY MrGION IV

SOUTHEAST E iVInO N EN TAL HESEARCH LABORATORY

PAGE 21

• G c C Y 1 1 13S000

DO STK

C H A T T A M0 0 G A r IL L 0 STUDY

AM F^CM CIlY WJTlR COKPAW INTAKES FEB MARCH 973

STAT ION DAT J T if DATE TIME DEPTH

315 0 5

TOT COLi

mpn coi\r

100ML

31Mb

FEC COLI

MPNEO ED

1C0KL

0 0 550

OiL GsSE

TOT SXLT

MG L

32730

PrlcNOLS

UG L

00520

RESIDUE

VOL FLT

MG L

00059 00680

FLOW T Oh G C

RATE

INST GPM

C

MG L

V 1

CP

CR 1

7 3 0 2 2 7 1 a h b

730223 0 ¦ 2 b C 7 30 228 160 0

73030 1 O JiO C 73030 1 IbOO

b OK

5 OK

7 0

1] 0

9 0

mm 1 730227 1 SO0 C 730 72 } 1 6 1S

MM— 1 730223 lolb iC 73030 1 1Mb

M l 73030 1 i 6 35 C 7 30 30 2 09 10

3 0

3 0

MM 2

I
1

2

M M 2

730227 K30 C 730 22H 16Gb

730228 lS0b C 7J030I 162b

730301 lf j C 7 0 302 W b

20 0

i 0

20 0

M 3 73 22 7 lb20 C 7 022f U 20

mm 3 7 30 22 \ o20 i C 7 30 30 1 0 b

3 0

0

s 1

SvJ 1
c
„

l

Sw 3

Sw 1

S W 1

730227

7 30 227

7 3 C 2 2 8

7 3 0 2 2 8

7 3 0 3 0 1

7 3 0 3 0 1

nib

1 b^O

CvOC

0 v0 0 C 730 2 28

10 20

10 lb C 7 JU 30 1

IbOO

b J 0

22 0 0 0

2 10 0

A 1 0 0 0

20 0 0 0

110 0

240 0

SW 2

SW 2

SW 2

730227

73022H

730 30 1

1 liC

0 9 15

10 25

7 00

15 00

10 00

0

1 b 0

2 0

VE 1

VE 1

730301 1 130 iC 73030 1 lolb

730302 0900 C 730302 1M0

2000 0

32 i 0



LMV I M Of McN I AL i KOTbCJ ION AGtNCY NtGICN IV

SGlMhEA^T EN V I ^ Of Vc \ T £L RESEARCH L A Or ATOR Y

CHAT 7 r 00«A FItLD 5TU Y

I 07 r J r Ti E r PQM CITY WATtR COfif A iY INTAKES r f M AKCH i 197J

AGS UCY 1 1 usooo

hTAT ION DATE TIKE DATE Tlr E DEPTH

3 1 0 S

TOT COL I

MPN COf F

1 0 U M L

3 1 o 1 5

EEC COL I

N rNECwEO

100ML

0 0 550

0 IL r G P S E

TOT SXLT

MG L

327 30

PHENOLS

UG L

0 0 5 2 0

RESIDUE

VOL ELT

MG L

00059

FLO

RATE

INST GPM

ve

V E 1

7 30 301 1 15 C 73030 1

7 30 30 O t ib C 3u u

160 0

1M0

VSI 3 7J03C1 07 5 C 730 3u 1 1545

VE 3 730302 0915 150 0

VE 3 730 30c 0915 0 730302 1 i30

VE i 730 305

VE 4 7 30 10 6

V E ¦ 4 730307

I4^5 C 730 10 6 1 b30

1533 C 710 30 7 1430

1 ~ 3 0 O 7 3 0 3 01 134 5

•j0 1 730228 0955 0 730221 l 30

w 0 1 7 3 0 3 0 1 i 0 1 0 C 7 io 3 0 1 15 3 0

WO 1 730302 0933 0 7303 l OO

ft O

V 0

0

^ 0

7 30 226 1425 0 730 226 16 5

73030 1 1 00

7 30 502 1000 0 7303 1 15

730307 0900 O730307 1500

W0 3 73022 1 000 C 73022 H 1 c 5

W 0 3 7 30 30 1 io 15 O V JO iO 1 1530

WO 3 730J02 0930 tC 7 o U l 05

123

162

I 30

6 0

5 OK

41 0

ri4 0 0 0

2550 0

1 15000

4650 00

0 00

2000

4500

L^r l 7 3 j 3 0 6

Lf f l 7 30 30 7

Lf 1 7 3 0 30 a

1030 O 730 306 ioOO

0 «0 0 C 73030 7 1 300

0 4 0 0 C 7 3 0 30 d 130 0

S H 2 730306 1030 0 730306 loOO 1 0

L N 2 730307 0 90 0 O 7 30 30 7 1 300

Lf N 2 73030fi 0900iC 73030ft 1300 61 0

oor ao

T ORG C

C

MG L

330 0

150 0

20 0

2^0 0

930 0

1 120 0

106 0 0

3 0

4 0

3 0

120 0

160 0

320 0

860 0

4 0

58 0

65 0

15 0

13 0

9 0

23 0

100 0

13 0



ENVIRONMENT PROTECTION AGENCY RESIGN V

¦JOUTnEAST E V I ^O Xt jT L KCSE RCH L A HOP AT03 Y

AGENCY 1 1 13 5000

CmAl 7 Ar OOvj A Fli LD iTUUV

D0 N T REAM b POM CITY wAftfc COMPANY INTAKES rEU MAPCH 10 73

ST AT ON DATE TIME DAT T Ir 0 E P T ri

3130b 3 1615 00330 3 730 00S 0

TOT COL I ELC COL I 0IL GP5E PHENOLS PESIOUE

•1 r1 i i CON f NECMLL 1 0 S a L I VOL TLT

100WL IOOMl MO L UG L t G L

OOO i J 00680

ELOi i T ON G C

PA 1 E

INST GPM

C

mG L

L ¦ IM 3

LsN 3

L \ K 3

7 30 30 6

730307

730 jOo

1030 C 30 30 6

0 00 C 73030 7

0900 C 730 30 8

1 0C

1300

1 315

7 0

30 0

S O

1 8 0

s o

6 0

LS k ^ 7 3 0 3 0 6 1 100 C 730336 1\0

730307 0330 C 3030 7 1300

LM 73030o 0 9 30 O 7 30 30 3 33G

l f N 5 730 JOh 1 ICO C 7303Gb

_f N 5 730307 C OC C 30307

L^f S 730 JO 0 J J0 C 7 M

630

cn i r o iooo o no o jo

CH i cv o c »«• »« » o ^o

CM 1 73030 1 CJ3D O 730 f C J

P E 1 7 3 0 i H 1 0 3 3 C 7 3 3 f1 7 0 0

PE 1 73030 1 I 0Ei0 C 7 3 0 0 i IsO

WE 1 73 30 0^0 0 730302 JO

110 0

32 0

1 8 0
l 7 0

133 0

9 0

25 0

6 0

H 0

H 0

100 0

133 0

2 0 0

S O \

CO 0

2 t 0 0 0

10500

0 0

i O 0

30 0



ENVIRONMl NTM PROTECTION AGCNCV PEG ON IV

SOUTHEAST L\ V I 0RV EM T AL KLSEA^CH LABORATORY

1 ^ A 7 T A 0 C G A F I h L 0 S TIJ f 1 V

UOW VhT ^cAM FROM CITY wMlk CO^PA NY I N f A r £ S f £i^ MA Ch t 1073

PA £ PAK Af h rtk Ji
¦

I i f ON

1 00500 RESIDUE TOTAL Mi i L

1 0 Ob0 5 RESIDUE TOTAL VOL T ILE ^ G L
1 0 0 i 5 PES I TOTAL f L T ¦ LE CRIED A T I0 SC ~MG L

1 COS j 0 •

1

A R j E t m A •_ iN 0 A r I L 1 A f L E G L

1 0 0535 RESTORE V 0 L a T ILL \uI L T JAbLc KG L

1 0 0 610 R I fR On AH M I A TOTAL {G L AS \

1 0 0 o i 1 fj I T v 0 r_ M i K J E L 0 A l « TOTAL G L AS NO

00530 NM I E ^LUS NITRATE TOT^L 1 UET MG L AS N

5 0 0
¦

6 5 RM0s1P J3 IGTAL T KETHOO Mo L A5

5 0 0 31 0 C I1 C^L O fGEM OcMAfiO 5N N Crl207 MG L

5 0 0 03 P i A 0 ~

i j J J ITS LAR

5 0 0 3 0 d I OCI C 0 Y G E U OEMANO 5 DAY RODEG C

5 0 0 t cf R iOS r jRij » TOT AL« bOTTOf DEPOSIT MG KG ORY V GT

5 or 1
rl O Air ifiLLOMS ^E 1 mT \UTE

5 0 1 u 3s CH O iI 10T L UG L AS CP

5 OluA CO REE TOTAL UG L AS CO

10 0 1045 TOTAL OJG i AS EE

10 0 1 OS lh A j T i t v I Ul L AS ^R

1 0 0 1 0 5 r a A TUTAI iuG L AS MN

10 0 1 0 7 • I • TOTAL UG L A A I

10 0 I 0 l C lOiAL UG L As 0

0 0 0 0 10 I L1 r A i i J t V A E R Dr G^LES CE \ T I Gr1 A Dc

10 0 0 0 0 RrA s T ^ A j A OR ITS

lb 31505 COL If Ot • T Ul » iRiv CO NE I ED TEsT 3 5C TUhE 31506

i 31 o5 E E C • L C ij I E 0 R ¦

• 1R N E C MEO ^ sC TURE 31614

lh 0 0 vjo OIL ¦ G ¦ i A A i A A \ r i_ T E ^ i AC i I G TOTAi REC MG L

1 o 3 V 3 0 PurA
I

J1 S OG i

1 R 0 0 A 5 0 RES l 00 E » VOLATILE r Ii TRAHLE V o L

\a 00059 r L0R A T r_ • I S i A i i T A \ I 0 U S G AL L 01\ S PER MIRUTE

18 0 06 80 CAR30R TOTAL ORGANIC MG L AS C



iGL

5

5

5

S

5

5

5

5

5

9

9

9

9

9

9

9

9

12

1 2
i

1

12

12

12

12

13

I 3

1 3

3

13

13

13

13

1 3

13

13

1 3

13

13

13

13

ENV IROn^EnTAL PROTECTION A ENCY REGION IV

SOJTr t ST t V I r ONMENT AL RESEARCH LABORATORY

CH AT T ANOOGA FIELD STUDY

DOWNSTREAM FROM CITY WATER COMPANY INTAKES FEB MARCH 1973

PARAMETER DF SCDiPTJON

00010 T E M P E w A T U R ti JATER D E G R r E S CENTIGRADE

00070 T U J j I 0 I T Y » JACK SON CANDLE UMTS

00095 SPECIFIC CONDUCT ANCE UJMHOS CM fi 25 C

0 0 30 0 0 X Y G E J • DISSOLVED MG L

00310 BIOCHEMICAL OXYGEN DEMAND MG L 5 DAY 20DEG C

00400 Pn bTAKOAPO UNITS

0 0 4 0 3 PH SwViDA A o UNITS LAB

00 10 ALKALINITY TOTAL MG L AS CAC03

0 0 435 ACIDITY TOTAL mG L S CAC03

006 0 NITROGEN AmhONIA TOTAL MG L AS N

0 0 52b N 1T 0GEN KJUOAHL TOTAL MG L AS N

00630 NITRITE PLUS NITRATE TOTAL 1 DET MG L AS N

00665 PHOSPHORUS TOTAl v ET METHOD MG L AS P

00030 CARHON TOTAL ORGANIC MG L AS C

31505 COLIFOPM TOT Hp CONFIRMED TEST 35C TUI3E 31506

31 o 15 Fecal C0LIFOHM m«N £C MED 44 5C rui3£ 31614

0 0i 60 FLOw STREAM MEArj DAILY CUbIC FEET PER SEC

0 0 5 0 0 R c S I D ¦ E TOT L M G l

0C505 RESIDUE TOTAL VOLATILE MG L

00515 RESIOuE TOTAL F1LTRA8LF DRIED AT 1GSC MG L

00530 RESIDUE TOTAL NONF IL TRAHLE MG L

00535 RESIDUE VOLATILE NONr ILTRAHLE MG L

01002 ARSENIC TOTAL UG L AS As

0 1 03A CHROMIUM TOT AL UG L AS CP

0 1 0 2 COPPff TOTAL UG L AS CU

32730 PHENOLS UG L

0 1 0 A 5 IRON» TOTAL UO L AS FE

0 1051 LEAD TOT L Ou L AS PLi

0 1 0 z d M A 1 A1 E S E TOTAL UG L AS MN

0 1067 NICKEL TOTAL UG L AS Ml

010 92 ZINC TOTAL UG L Ab ZN

O0U9 CHEMICAL O A Y \ DEMAND HOT DEP MG KG DRY WGT

0 0 A 9 5 MOISTURE CONTENT PERCENT O^ TOTAL DRY u E IGnT

0 0 o26 I T^OGEN KJEL OT DEROS MG KG N DRY k GT

00668 PHOSPHORUS»TOTAL 60TT0M DEPOSIT MG KG DRY WGT

0 1 003 ARSENIC I f i HOI TOM DEPOSITS MG r\G AS AS DhY W GT

01029 CHROMIUM TOTAL If SOT TOM DEPOSITS MG Kb CRY WGT

01C43 CGPP£iJ IN HO T i OM DEPOSITS MG KG AS CU DRY WGT

01052 LEAD IN BOTTOM DEPOSITS inG KG AS Rrl DRY WGT

0 1053 mA\ Ga\ESE IN d0TT0m¦ DEPOSITS MG KG AS MN DRY wGT

01063 NICKEL TOTAL IT HOTTOM DEPOSITS G KG D Y WGT

01093 INC IN BOTTOM DEPOSITS MG nG AS ZN DRY WGT

01170 IRON IN BOTTOM DEROSITS MG KG AS FE DRY V GTJ

70322 SOL I OS • VOLATILE REPCENT CiE TOTAL SOLIDS

714 o MERCURY TOT IN POT DE 3uS OP PULP MG KG WET wGT

00340 CHEMICAL OXYGEN DEMAND 25N K2CR207 MG L

00550 OIL f GREASE I 5 0 1 n L E T EXTRACTION T 0 T AL RE C MG L

00720 CYANIDE MG L AS C v

00058 FLOW RATE GALLONS PEW MINUTE

00059 FLOW RATE INSTANTANEOUS GALLONS PER MINUTE



WONMfTNTAi P U 0 T r£ C F ION AGENCY i cfrTC JO v IV

S 0 U T n E A £ T c l V i R C N ^ EN T A _
^ E S E A R C H LAhO ATGRY

ChA7TA\ GOGA F [ELD STUDY

DOWNSTREAM FROM CITY WATER COMPANY INTAKES FEB MARCH 1973

PRIMARY station SECONDARY STAT I ON lOCATion SI ATE MINOR BASIN

1 3D PS a cr 4 DRY Cr\ A T 0 S M I fi OMijU7 H GfO^G I A TENNESSEE R V E R CHATT ANOOG

130 234 C S b CrATT CK Or r rj JRNT MILL EO H 8 8 Gt org TENNESSEE RIVE C H A i T A r G 0 G

470200 C 0 6 CHATT ck AT LA N RR BRIDGE MI o Tt NNESSEE TENNESSEE RIVE CHATTANOOG

10202 C l 2 CHATT CK AT BROAD STREET BR iOGE T f i 1N E S S E E TENNESSEE RIVE CHATT ANOOG

4 70 20 4 C 6 CnATT CK AT MARKET STREET BRIDGE Tf NNESSEE TENNESSEE RIVE C ri A T T ANOOG

470206 C 2 1 CM ATT CK AT SOU R R SmIPPS YARD T f NNESSEE T ENNESSEE RIVE CHATTANOOG

4 7 0 10 8 OH O 1 UOM^S iJR AT CLNTKAL OF OA hR oRD Tf NNESSEE T ENNESSEE RIVE CHATT ANOOG

470210 DliT 1 UNNANED T ¦ I H TO DOB 3 BRANCH 0 1 T NNESSEE TENNESSEE RIVE CHATTANOOG

4 7 0 212 D r 2 LW MEO TkIB TO DGoBS B ANCh 0 9 Tt NNESSEE TENN1 S S E E R I V E C H A T T A ¦ C 0 G

4 7 n j 14 C 2 S C M A T T C K r_ JI OH r SRUn A I p 2 b 7 c r fJL^SLt 7 NNI E R I V E V CHA r T A jOGG

4 70216 C 3 6 CHATT CK AT CL1E10N HILLS SIJBDIV if NNf SStE TENNi SSEE RIVE i CHAT I ANOOG

470216 C 4 3 CHATT CK AT idlH SI RLE 7 0 4I1 1GE T [ NNEB b EE T E NN E S S E n R I VE CHA TT ANOOG

4 7 0 2 20 C T 2 UNNAMtlJ 7 r I B TO CHATT CkLLK 0 2 Tf NNESSEE TENNi SSEH RIVE i CHAT T A OOG

470222 C 5 3 C H T 7 C K AT NAMMILL ROAD BRIDGE T f NNE S S E E TEN NE S S EE RI VE ¦ CHATTANOOG

4 70 224 C S ^ CHATT CK AT h 0 0 E R R 0 A 0 0 ^ 11 0 E Tf NNESSEE 7ENNLSSfc E RIVE ¦J CHATT ANOOG

470226 CT 3 MCf ARL AND BR AT THE T£f\ifv — GA LINE TtNnESSEE TENNESSEE RIVE CHATTANOOG

4 70 2 30 C 7 0 CH A T T CK AT wlLBON ROAD BRIDGE Tt NNESSEE TENNESSEE RIVE ¦ CHATTANOOG

470232 C 8 1 CHATT CK AT dURNT MILL ROAD Tt NNESSEE TENNESSEE RIVE CHAT T ANOOG



APPENDIX E

ORGANIC COMPOUND IDENTIFICATION



1

CHEMICAL SERVICES BRANCH

SAD EPA Kl IC ION IV

Alii ENS GEORGIA 30601

ORGANIC COMPOUNDS IDENTIFIED

PROJECT Chattanooga Creek Study SAMPLING DATE March 1973

SAD

Number Industry or Source

0899 Velsicol CVE 1

0899 VE 1

0899 VE 1

0899 VE 1

0899 VE 1

0899 VE 1

0899 VE 1

0899 VE 1

0899 VE 1

0900 Velsicol VE 2

Organic Compound

xylene

benzaldehyde

an isomer of

chlorotoluene

napthalene

benzyl alcohol

benzoic acid

dibenzyl ether

biphenyl

Cone

Found

rg L

Est at

0 03

Est at

0 18

0 14

0 078

Est at

23

28

1 6

acetophenone

Est at

0 17

Est at

2 5

Chemical

Formula

CIIO

¦ CI

cii ccii

II
o

H C— If

C OCIl
¦

ll

Chemical

Class

aromatic

aromatic

aldehyde

chlorinated

aromatic

aromatic

aromatic

alcohol

aromatic

acid

ketone

aromatic

ether

aromatic

aromatic

ketone

Water

Solub i I l ty

insoluble

slight ly
solub]e

slight ly
solub]e

insoluble

somewhat

solub]e

s light ly
solub]e

miscible

insoluble

insoluble

s light ly
soluble

Sources or

Uses

solvent and

synthesis of

organic chem

product of

Velsicol

product of

Velsicol

chemical

intermediate

product of

Velsicol

product of

Velsicol

solvent

product of

Velsicol

Organic

synthesis

Perfumery

Pharmaceuticals



Numb

0899

0899

0899

0899

0899

0899

0899

0899

0899

0900

1A

ORGANIC COMPOUNDS IDENTIFIED AND ENVIRONMENTAL

EFFECTS OF EACH

Organic Compound

xylene

benzaldehyde

An isomer of

chlorotoluene

napthalene

benzyl alcohol

benzoic acid

acetone

dibenzyl ether

biphenyl

acetophenone

Cone

Found

rcg L

Est at

0 03

Est at

0 18

0 14

0 078

Est at

23

28

1 6

Est at

0 17

Est at

2 5

Toxicity Data

ir g kg of

Bodv 1
e i ph t

2

very toxic probable lethal dose —

for man 50 500 mg kg

jj
moderately toxic probable lethal

dose for man 500 mg 50 gm kg

toxic by inhalation

1

moderately toxic

1

moderately toxic probable lethal

dose for man 500 mg 50 gm kg

2

moderately toxic probable lethal

dose for man 500 mg 50 gm kg

2

moderately toxic probable lethal

dose for man 500 50 gm kg

2

unknown

1

highly toxic

1

low toxicity

Fish

Toxicity
rcg L

10 90 mg L toxic depending on—

fish species

unknown

unknown

Tas te

Odor

0 3 1 0 mg L causes detect
able taste or odor

96 hr TLM for mosquito fish

150 mg L

37

3

48 hr TLM for mosquito fish is

225 mg L

7T

48 hr TLM for mosquito fish Is

13 000 mg L

unknown

~sr

unknown

unknown

Threshold ^
• A

odor m

water 0 004

unknown

Threshold
4

odor in water —

6 8 mg L

Threshold
4

taste in water
—

L 5 5 mg L

Threshold
4

taste in water

85 mg L

Threshold
4

odor In water

100 mg L

unknown

unknown

Threshold

4

odor in water

65 mg L



2

CKHMICAL SERVICES BRANCH

SAD CPA REGION IV

A llIEXS GEORGIA 30601

ORCANIC COMPOUNDS IDENTIFIED

PROJECT Chattanooga Creek Study SAMPLING DATE March 1973

SAD

Number Industry or Source Organic Compound

Cone

Found

mg L

Chemical

Fomiul a

Chemical

C Lasr

Water

Solubility

Sources or

Uses

0900 VE 2

1 2 4

trichlorobenzene

Est at

0 5

chlorinated

aromatic insoluble

organic

intermediate

0900

0900

0900

VE 2

VE 2

VE 2

^
an isomer of dichloroanisole

appears to be present at an est conc of 0 4

3 5 dichlorophenol

2 4 dichlorophenol

Est at

0 5

1

CI
_Oil

[•^
•

01

U1
CI

chlorinated

phenol

chlorinated

phenol

s lightly
soluble

slightly
soluble

Organic
synthesis

Organic
synthesis

0900 VE 2 dibenzyl ether 0 68

aromatic

ether insoluble

Perfumery
flavors

0900 VE 2

An isomer of

chlorotoluene 0 02 Same as for VE 1

0900 VE 2 benzyl alcohol

Est at

0 15 Same as for VE 1

0900 VE 2 benzoic acid 11 Same as for VE 1

0900 VE 2 acetone Same as for^VE 1

chlorinated

aromatic Probably by
0900 VE 2 2 4 dichlorobenzoic acid 0 37 ^ ^ acid insoluble products



SAD

Numbi

0900

0900

0900

0900

0900

0900

0900

0900

0900

0900

ORGANIC COMPOUNDS IDLNT1 KIEL AND ENVIRONMENTAL

EFFECTS OF EACH

Cone Toxicity D ita Fish

Found nig kg of Toxicity
Orfyinic Compound mg I Body VViphC mft E

1 2 4 trichlorobenzene

Est

0 5

at

moderately toxic

1

unknwon

An Isomer of

dichloroanisole

Est

0 4

at

unknown unknown

3 5 dichlorophenol

Est

0 5

at

moderately toxic

1

unknown

2 A dichlorophenol 1 moderately toxic

1

unknown

dibenzyl ether 0 68 Same as for 0899

An isomer of

chlorotoluene 0 02 Same as for 0899

benzyl alcohol

Est

0 15

at

Same as for OS99

benzoic acid 11 Same as for 0899

acetone Same as for 0899

2 4 dichlorobenzoic acid 0 37 unknown unknown
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CHEMICAL SERVICES BRANCH

SAD I PA REGION IV

ATHENS GEORGIA 30601

ORGANIC COMPOUNDS IDENTIFIED

PROJECT Chattanooga Creek Study SAMPLING DATE March 1973

SAD

Number Industry or Source

0900 VE 2

0900 VE 2

0900 VE 2

0900 VE 2

0901 Velsicol VE 4

Organic Compound

Another isomer of

dichlorobenzoic acid

Two isomers of

trichlorobenzoic acid

Two isomers of

tetrachlorobenzoic acid

dicamba

toluene

Cone

Found

ns L

Est at

0 2

Both Est

at 0 A

Est at

0 6 0 7

0 05

Chemi cal

Formula

C Kill

CI OCIl

CI
_

CI I

Chemical

Class

ch]orinated

aromatic

acid

chlorinated

aromatic

acid

chlorinated

aromatic

acid

chlorinated

aromatic

acid

aromatic

Water

So]ubiltty

in soluble

insoluble

slightly
soluble

insoluble

Sources or

Uses

Probably by

their process-

es

Produced by
Velsicol

Production of

medicines and

perfumes

0901 VE 4 xylene 0 20 Same as for VE 1

0901 VE 4 benzaldehyde

Est at

19 Same as for VE 1

0901 VE 4

An isomer of

chlorotoluene 2 2 Same as for VE 1

0901 VE 4 benzyl alcohol

Est at

11 Same as for VE 1

0901 VE 4 acetophenone

Est at

1 2 Same as for VE 2



SAD

Nuinhe

0900

0900

0900

0900

0901

0901

0901

0901

0901

0901

ORCANTC COMPOUNDS TDENTTFTED AND ENVIRONMENTAL

EFFECTS OF EACH

Organic Compound

Another isomer of

dichlorobenzoic acid

Two isomers of

trichlorobenzoic acid

Two isomers of

tetrachlorobenzoic acid

dicamba

toluene

Cone

Found

¦S L

Toxicity DaLa

mg kg of

Body Weigh I

Est at

0 2 unknown

T

Both Est at Moderately toxic probable lethal

0 4 dose to man 500 mg 50 gm kg

Est at

0 6 0 7 unknown

rt

0 05

moderately toxic probable lethal

dose to man 500 mg 50 gm kg
~rt

very toxic probable lethal dose

to man 50 500 mg kg

unknown

unknown

unknown

Fish

Toxi ci ty

nWL

~TT
35 mg L is the 48 hr TLM for

rainbow trout

3

48 hr TLM for mosquito fish is

1260 mg L

xylene 0 20 Same as for 0899

bcnzaldchyde

An isomer of

chlorotoluene

benzyl alcohol

Est at

19 Sane ns for 0899

2 2 Same as for 0899

Est at

11 Same as for 0899

acetophenone

Est at

1 2 Same as for 0899



4

chemical services p ranch

sad i pa recton iv

ATHENS CfORCT A 3060 L

ORGANIC COMPOUNDS IDENT [FIED

PROJECT Chattanooga Creek Study SAMPLING DATE March 1973

SAD

Number

0901

0901

0901

0901

Industry or Source

VE 4

VE 4

VE 4

VE 4

Organic Compound

1 2 4 trichlorobenzene

Cone

Found

r g 1

Est at

40

Appears to be two isomers of Est at

dichloroanisole 20 mg 1

An isomer of

methyl biphenyl

methyl ester

of dicamba 4 3

Chemical

Formu La

Est at

0 2

couch

Of ocils

k

Chemical

Class

Same as for VE 2

aromatic

chlorinated

aromatic ester

Water

Solubility

insoluble

insoluble

Sources or

Uses

unknown

Produced by
Velsicol

ci

0901

0901

VE 4

VE 4

dibenzyl ether

benzonitrile

3 6 Same as for VE 2

Est at

5 3

C N

o
aromatic

cyanide

s]ightly
soluble

Produced by
Velsicol

0901 VE 4 2 4 dichlorophenol 11 Same as for VE 2

0901

0901

0901

VE 4

VE 4

E 4

benzoic acid 140

2 3 4 6 tetrachlorophenol

o chlorobenzoic acid

3

Est at

1

Same as for VE 1

¦ OH

i i

ci COOl I

chlorinated

phenol

chlorinated

aromatic

acid

insoluble

insoluble

Probably a

by product

Produced by
Velsicol



SAD

Numb

0901

0901

0901

0901

0901

0901

0901

0901

0901

0901

ORGANIC COMPOUNDS IDENTIFIED AND ENVIRONMENTAL

EFFECTS OF EACH

Organic Compound

Cone

Found

mg L

Est at

1 2 4 trichlorobenzene 40

Appears to be two isomers Est at

of dichloroanisole 20 mg L

An isomer of methyl

biphenyl

Est at

0 2 unknown

Toxicity Data

mg kg of

Bodv

Fish

Toxi ct ty

m8 L

Same as for 0900

Same as for 0900

unknown

methyl ester of dicamba 4 3 Same as for 0900

dibenzyl ether

benzonitrile

3 6

Est at

5 3

Same as for 0899

48 hr TLM for bluegills is

78 mg L

3

2 4 dichlorophenol 11 Same as for 0900

benzoic acid 140 Same as for 0899

2 3 4 6 tetrachlorophenol 3 unknown unknown

Est at

o chlorobenzoic acid 1 unknown unknown
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C1IKMICAL SKRVICliS BMNCH

SAD EPA REGION IV

ATHENS CCORGIA 30601

ORGANIC COMPOUNDS IDENTIFIED

PROJECT Chattanooga Creek Survey SAMPLING DATE March 1973

SAD

Number Industry or Source

0901 VE 4

Organic Compound

2 4 dichlorobenzoic acid

Cone

Found

rg L

Est at

2

Chemical

Formula

Chemical

Class

chlorinated

aromatic

acid

Water

So lubility

Sources or

Uses

Probably a

hy prnrinrf

0901 Velsicol VE 4 dicamba 73 Same as for VE 2

0901 VE 4 acetone Same as for VE 1

0901

0901

0901

VE 4

VE 4

VE 4

n butanol

Tito isomers of

dimethyl dioxane

methylene chloride

ciixn ai ui ou

ciu cu»

cuai

° °

XCII Cll _

CII Clj

alcohol

dioxone

chlorinated

alkone

so Luble

so luble

slightly
so luble

solvent

solvent

solvent

pharmaceutical
extractant

0902

Moccasin Bend

STP MB 1

An isomer of

chlorotoluene 0 062 Same as VE 1

0902 MB 1 2 4 dichlorophenol 1 6 Same as VE 2

0902 MB 1

Another isomer of

dichlorophenol

Est at

0 4

0902 MB 1

Appears to be two

isomers of dichloroanisole

Est at

0 4

Found also

in VE 2



SAD

Nmnb

0901

0901

0901

0901

0901

0901

0902

0902

0902

0902

ORGANIC COMPOUNDS IDENTIFIED AND ENVIROM iENTAL

EFFECTS OF EACH

5A

Organic Compound

Cone

Found

mg L

Est at

2 4 dichlorobenzoic acid 2 0 unknown

Toxicity Data

nig kg of

Body eight

ynkagym

Fish

Toxicity
mg L

nnVnnt Tn

Taste

Odor

dicamba 73 Same as for 0900

acetone

n butanol

Two isomers of dimethyl
dioxan e

methylene chloride

2

moderately toxic probable lethal

dose to man 500 mg 50 gin kg

moderately toxic

1

moderately toxic probable lethal

dose to man 500 mg 50 gm kg

~2

Same as for 0899

20 mg L killed goldfish in 15

to 96 hours

unknown

unknown

4

Threshold odor in water

2 5 mg L

An isomer of

chlorotoluene 0 062 Satr 3 as for 0899

2 4 dichlorophenol 1 6 Same as for 0900

Another isomer of

dichlorophenol

Est at

0 4 Same as for 0900

Threshold odor in water

2 5 mg L

unknown

4

Appears to be two Est at

isomers of dichloroanisole 0 4 Same as for 0900
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CHEMICAL services branch

SAD EL A REGION IV

ATHENS GEORGIA 30601

ORGANIC COMPOUNDS IDENTIFIED

PROJECT Chattanooga Creek Survey SAMPLINC DATE March 1973

SAD

Number Industry or Source Organic Compound

Cone

Found

pik L

Cheriic nl

Forii u 1 1

Chemical

CI ass

Water

Sol ubilitv

Sources or

Uses

0902

0902

0902

0902

0902

0902

MB 1

MB 1

MB 1

MB 1

MB 1

MB 1

3 5 dichlorophenol

biphenyl

Two isomers of

methyl biphenyl

diethyl phthalate

dibenzyl ether

methyl ester of

dicamba

0 28

Est at

0 08

Same as VE 2

Same as VF l

Est at

0 02 0 08 Same as VE 4

Est at

0 05

0 26

0 14

COOCH C11

Same as for VE 4

aromatic

es ter insoluble

Solvent and

plasticizer

0902 MB 1

Two isomers of

trichlorophenol

Est at

0 02 0 16

chlorinated

phenol unknown

Fungicide and

bactericide

0902 MB 1 2 3 4 6 tetrachlorophenol 0 34 Same as for VE 4

Est at

0902 MB 1 o chlorobenzoic acid 0 04 Same as for^VE 4

0902 MB 1 2 4 dichlorobenzoic acid 0 09 Same as for VE 2



iimbc

0902

0902

0902

0902

0902

0902

0902

0902

0902

0902

6A

0rp im c Compound

3 5 dichlorophcnol

blphenyl

Two isomers of

methyl byphenvl

diethyl phthalate

dibenzyl ether

methyl ester of dicamba 0 14

Two isomers of

trichlorophenol

2 3 4 6 tetrachlorophenol 0 34

o chlorobenzoic acid

2 4 dichlorobenzic acid 0 09

ORGANIC COMPOUNDS IDF N TrFIT D AND

EFFECTS OF EACH

ENVIRON IKNTAL

Cone

Found

mo L

Toxi ci ty Dntn

mg kg of

F oriv Weipht

Fi sh

ToxiciLy

mp T

Taste

Odor

0 28 Same ns for 0900

•

Est at

0 08 Same as for 0899

Est at

0 02 0 08 Same as for 0901

Est at

0 05

1

moderately toxic probable lethal

dose for man 500 mg 50 gn ks unknown unknown

0 26 Sane as for 0899

0 14 Same as for 0900

0 02 0 16

1

highly toxic unknown unknown

0 34 Same as for 0901

Est at

0 04 Same as for 0901

0 09 Same as for 0900



SAD

Nniiibc

0902

0902

0902

0903

0903

0903

0903

0903

0903

0903

7

CHEMICAL SERVICES BRANCH

SAD EPA REGION IV

ATHENS CEORGIA 30601

organic compounds rnrNTTFrED

Chattanooga Creek Survey SAMPLING DATE March 1973

Industry or Source Organic Compound

Cone

Found

rng L

Chemical

Fo rinu J a

Chemical

Class

Water

Solubility

Sources or

Uses

MB 1 dicamba 2 A Same as for VE 2

MB 1 acetone Same as for VE 1

CII CI CH C 1I C IC oil

I
MB 1 ethyl hcxanol

— — — CSM alcohol insoluble plasticizer

Moccasin Bend An isomer of

STP MB 2 chlorotoluene 0 05 Same as for VE 1

1 2 4

MB 2 trichlorobenzene — — Same as for VE 2

MB 2 2 4 dlchlorophenol 0 42 Same as for VE 2

Appears to be two list at

MB 2 isomers of dichloroanisole 0 05 Same as for VE 2

MB 2 3 5 dichlorophenol 0 18 Same as for VE 2

Est at

MB 2 biphenyl 0 04 Same as foi VE 1

Two isomers of Est at

MB 2 methyl biphenyl 0 02 0 07 Same as for VE 2



SAD

Nimibc

0902

0902

0902

0903

0903

0903

0903

0903

0903

0903

ORGANIC compound identified and environmental

EFFECTS OF EACH

7A

Organic Compound

Cone

Found

Toxicity Data

rag kg of

Body Weight

Fish

Toxici ty

mg L

Taste

Odor

dicamba 2 A Same as for 0900

ethyl hexanol

An isomer of

chloro toluene

Same as for 0899

0 05

trichlorobenzene

2 4 dichlorophenol 0 42

Appears to be two Est at

isomers of dichloroanisole 0 05

3 5 dichlorophenol 0 18

bipheny1

Est at

0 04

1

low toxicity unknown

Same as for 0899

Same as for 0900

Same as for 0900

Same as for 0900

Same as for 0900

Same as for 0899

unknown

Two isomers of

methyl biphenyl

Est at

0 07 0 07 Same as for 0901
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PROJECT Chattanooga Creek Survey

CIf JMICAL SERVICES BRANCH

SAD EPA REGIOX IV

ATHENS GEORGIA 30601

ORGANIC COMPOUNDS IDENTIFIED

SAMPLING DATE
March 1973

SAD

Number Industrv or Source Organic Compound

Cone

Found

rcp L

Chemi cal

Fonnu] a

Chemi cal

Class So lubilitv Uses

0903 MB 2

methyl ester of

dicamba 0 26 Same as for VE 4

0903 MB 2 diethyl phthlate

Est at

0 05 Same as for MB 1

0903 MB 2 dibenzyl ether 0 12 Same as for VE 2

0903 MB 2

Two isomers of

cresol 0 02

Oil

fT phenol

soluble in

hot water disinfectant

0903 MB 2 2 4 dichlorophenol 0 40 Same as for VE 2

0903 MB 2

Another isomer of

dichlorophenol

Est at

0 3 Same as for VE 2

0903 MB 2

Two isomers of

trichlorophenol

Est at

0 12 Same as for MB 1

0903 MB 2 2 3 4 6 tetrachlorophenol 0 25 Same as for VE 4

0903 MB 2 o cnlorobenzoic acid 0 04 Same as foy VE 4

09 13 MB 2 2 4 dichlorobenzoic acid 0 18 Same as for VE 2



SAD

Numbc

0903

0903

_0903

0903

0903

0903

0903

0903

0903

0903

ORGANIC COMPOUNDS IDilNTlFlKD AND ENVIRONMENTAL

EFFECTS OF EACH

Organic Compound

Cone

Found

_mg L_

Toxicity Data

mg kg of

Bodv Height

Fish

Toxicity

mg L

methyl ester of dicamba 0 26

diethyl phthalte

Est at

0 05

Same as for 0900

Same as for 0902

dibenzyl ether

Two isomers

of cresol

0 12

0 02

27

very toxic probable lethal dose

to man 50 500 mg kg

Same as for 0899

3

48 hr TLM for fathead minnows is

24 mg L
¦

2 4 dichlorophenol 0 40 Same as for 0900

Another isomer of Est at

dichlorophenol 0 3 Same as for 0900

Two isomers of Est at

trichlorophenol 0 12 Same fas for 0902

2 3 4 6 tetrachlorophenol 0 25 S ame as for 0901

o chlorobenzoic acid

Est at

0 04 Same as for 0901

2 4 dichlorobenzoic acid 0 18 Same as for 0900



FHOJlil

SAD

N umb e

0903

0903

0904

0904

0904

0904

0904

0904

0904

0904

CHEMICAL SERVICES BRANCH

SAD CPA REGION IV

ATHENS CEORCIA 30601

0RCAMIC COMPOUNDS IDENTIFIED

Chattanooga Creek Survey SAMPLING DATE March 1973

Industry or Source Organic Compound

Cone

Pound

itr L

Chemical

Foreula

Chemical

Class So Lubility

KB 2 dicamba 1 7 Same as for VE 2

MB 2 acetone

Chattanooga Tributary
CT 2

CT 2

CT 2

CT 2

CT 2

CT 2

CT 2

An isomer of xylene

phenol

benzyl alcohol

An isomer

of cresol

Three isomers

of xylenol

napthalene

Two isomers of

dimethyl pyridine

Est at

6

0 76

Same as for VE 1

Est at

0 5 Same as for VE 1

CH

Est at

0 3 0 8

OH

pyridine

—Pphenol

Est at

4 Same as for VE 1

Same as for MB 2

All Est at

0 5

Oli

r

2 0

CH

Same as fqr VE 1

phenol

soluble

soluble

sli ghtly
soluble

CT 2 quinoline

Est at

0 33

aromatic

nitrogen soluble



9A

ORGANIC COHPOIKDS IDENTIFIED VND ENVIRONMENTAL

EFFECTS OF EACH

AD

imber Organic Compound

Cone

Found

mg L

Toxicity Data

mg kg of

Body eight

Fish

Toxicity
mg L

Tas te

Odor

03 dicamba 1 7 Some as for 0900

03 Same as for 0899

04

An isomer of

xylene

Est at

0 5 Same as for 0899

04

04

04

04

Two isomers of

dinethyl pyridine

04 phenol

benzyl alcohol

An isomer

of cresol

Est at

0 3 0 8

Est at

6

Est at

4

0 76

Three isomers of

xylenol

very toxic probable lethal dose

for man is 50 500 mg kg

27

All est

0 5

at 1

very toxic

unknown

96 hr TLM for bluegills is

13 6 mg L

Same as for 0899

3

Same as for 0903

24 hr TLM for carp is

30 mg L

37

unknown

Threshold odor in water

5 9 mg L

4

unknown

04 napthalcne 2 0 Same as for 0899
—

jj ^7~
Est at JV 5 mg L is lethal in 4 hrs to Threshold odor in water

04 quinoline 0 33 highly toxic bluegill 71 ng L



r KUJEI

SAD

Numbe

0904

0904

0904

0904

0904

0904

0904

0904

0904

0905

CHEMICAL SKRVICI S BRANCH

SAD KPA REGION IV

ATHENS CI ORGIA 30601

ORGANIC COMPOUNDS IDENTIFIED

Chattanooga Creek Survey SAMPLING DATE March 1973

Industry or Source

CT 2

CT 2

CT 2

Organic Compound

Two isomers of

methyl quinoline

bipheny1

diphenyl ether

Cone

Found

mg L

0 1

Est at

0 07

Est at

2

Chemical

Formula

y

I

j^cir

Same as for VE 1

\
o

wy

Chemical

Class

aromatic

ni trogen

aromatic

ether

Water

Solubility

slightly
soluble

inso Luble

CT 2 0 81 Same as for VE 2

CT 2 carbazole 0 5 inso Luble

CT 2 benzoic acid 13 Same as for VE 2

Est at slightly
CT 2 Three isomers of xylenol 1 5 3 0 phenol soluble

CT 2 acetone
—

Sane as for VE 1

f A
L J

CT 2 pyridine — — —

N pyridine soluble

Chattem Drug
CH 1 acetone Same as for VE 1



SAD

[umbo

0904

0904

0904

0904

0904

0904

0904

0904

0904

0904

ORGANIC COMPOUNDS IDENTIFIED AND ENVIRONtlENTAL

EFFECTS OF EACH

Organic Compound

Two isomers of methyl
auinoline

Cone

Found

ms L

0 1

Toxicity Data

rig kg of

Body Ueight

1

highly toxic

Fish

Toxicity

unknown

biphenyl

diphenyl ether

Est at

0 07

Est at

2

1

low toxicity

Same as for 0899

unknown

dibenzyl ether

carbazole

0 81

0 5

1

low toxicity

Same as for 0899

unknown

benzoic acid 13

Three isomers of

xy lenol

Est at

1 5 3 0

9ame as for 0900

Sane Ms for 0904

acetone

pyridine

2

moderately toxic probable lethal

dose for man 500 mg 50 gm kg

Same as for 0899

37

96 hr TLM for mosquito fish is

1300 mg L

acetone Same as for 0899
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CHEMICAL SERVICES BRANCH

SAD EPA REGION IV

ATHENS GEORGIA 30601

ORGANIC COMPOUNDS IDENTIFIED

PROJECT Chattanooga Creek Survey SAMPLING DATE March 1973

SAD

Number Industry or Source Organic Compound

Cone

Found

ms L

Chemi cal

Fon ul a

Chemical

Class

Wa t e r

Solubility

Sources or

Uses

0906

Woodward Co

WO 2

Two isomers of

xylene 100 200 Same as for VE 1

Coal tar

derivative

0906 WO 2 phenol

Est at

25 Same as for CT 2

Coal tar

derivative

0906 WO 2

Two isomers

of cresol 13 22 Same as for MB 2

Coal tar

derivative

0906 WO 2

Three isomers

of xylenol 10 22 Same as for CT 2

0906 WO 2 napthalene 18 Same as for VE 1

Coal lar

derivative

0906 WO 2

Two isomers of

methyl napthalene

Est at

0 6 1 3 aromatic insoluble

Coal tar

derivative

0906 WO 2 biphenyl 0 35 Same as for VE 1

Coal tar

derivative

0906 WO 2

An isomer of

dimethyl napthalene

Est at

0 2

CHi

CO aromatic insoluble

Coal tar

derivative

0906 WO 2

An isomer of

methyl biphenyl

Est at

0 2 aromatic insoluble

Coal tar

derivative

WO 2 dibenzofuran

Est at

0 4
CcO^

o

tricyclic

hydrocarbon
oxide insoluble

Coal tar

derivative



SAD

Numbe

0906

0906

0906

0906

0906

0906

0906

0906

0906

0906

11A

ORGANIC COMPOUNDS IDENTIFIED AND ENVIRONMENTAL

EFFECTS OF EACH

Organic Compound

Two isomers of

xylene

phenol

Two isomers

of cresol

Cone

Found

m^ L

100 200

Est at

25

13 22

Three Isomers of

xylenol

Toxic icy Data

mt kg of

Body elftht

Fish

Toxicity
ttir L

Tas le

Odor

10 22

Same as for 0899

Same as for 0904

Same as for 0903

Same as for 0904

naptha] ene 18 Same as for 0899

Two isomers of Est at _1
methyl napthalene 0 6 1 3 Probably toxic unknown unknown

biphenyl 0 35 Same s for 0899
_____

An isomer of Est at A
dimethyl napthalene 0 2 Probably toxic unknown unknown

An isomer of Est at

methyl biphenyl 0 2 Same as for 0901

dibenzofuran

Est at i
0 4 Probably toxic unknown unknown
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CHEMICAL SERVICES BRANCH

SAD 1TA Ki CIO J IV

ATHENS GEORGIA 30601

ORGANIC COMPOUNDS IDENTIFIED

PROJECT Chattanooga Creek Survey SAMPLING PATE March L973

Cone

SAD Found Chcmi cal Chemical Water Sources or

Number Industry or Source Organic Compound ns L Fonriul a C] ass Solubility Uses

0906

Esc at f^] f ] tricyclic
Coal tar

W0 2 fluorene 0 55 —hydrocarb^n Liisnl uhl p
derivative

0906 WO 2 methylene chloride Same as for VE 4

The concentrations qualified by Est at should be considered a rough estimation of concentration

The other concentrations were determined by quantitating duplicate extracts and reporting the average

The soluble and or volatile solvents were not quantdtated because the efficiency of the technique is unknown
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ORGANIC COMPOUNDS [DCNTIFIKD AND ENVIRONMENTAL

EFFECTS OF EACH

SAD

Number Organic Compound

Cone

Found

mf L

Toxicity Data

rg kg of

Body Weight

Fish

Toxicity
mg L

Tas te

Odor

0906 fluorene

Est at

0 55 unknown unknown unknown

0906 methylene chloride

i

Same as for 0901

The Condensed Chemical Dictionary Van Nostrand Reinhold Co New York New York 8th Ed 1971

21

Gleason Gosselin Hodge Smith Clinical ToxicoLogy of Commercial Products The Williams
Wilkins Co Baltimore Maryland 3rd Ed lyby

3

Jalilornia Water Quality Criteria Calitomia Water Resources Control Board Publ 3 A 2nd Ed 1963

4

Compilation oi Odor and Taste Threshold Values Data American Society For Testing and Materials

Philadelphia PA 1973
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APPENDIX G

INTRODUCTION

Chattanooga Creek was modeled using the dosag computer code develop

ed by the Texas Water Development Board 1 This model has received

wide use and has been specified in the recent series of river basin

modeling contracts let by EPA Essentially the model is a conventional

first order dissolved oxygen model The model allows biochemical oxygen

demand to be stated in terms of both the carbonaceous and iritrogeneous

components with each component having a seperate rate coefficient

Depth and velocity versus flow relationships are stated by an equation

having the form

Y A X
B

The reaeration relationship may either be input directly into the

program computed from the method of Thackston and Krenkle l or from

a relationship of the form

K2 A Y

IF

B

Where V is the stream velocity D is the depth and A B and C are

empirical coefficients whose values have been reported by various

authors 1

MODEL SEGMENTATION

The model segmentation is schematized in figure I attached The

section of Chattanooga Creek modeled begins at the USGS gage at Franklin

Georgia and ends at it s confluence with the Tennessee River For the

purpose of this model it was assumed that the river is free flowing for

it s entire length Major tributaries included in the model are Dry



Creek McFarland Branch Dobbs Branch and the un named tributary drain-

ing Woodward Velsicol Each tributary was modeled as two reaches one

of which is a dummy reach see model reference 1 for explanation and

the other has a length of 0 2 miles

DEPTH AND VELOCITY VERSUS FLOW RELATIONSHIPS

Depth and velocity versus flow relationships for the program were

developed from data obtained at the USGS stream gage near Franklin Ga

on Chattanooga Creek Selected field observations were plotted on

logrimithic graph paper and the coefficients of the previously mentioned

equations were determined The velocity versus flow relationship was

furthur refined with data from a dye study conducted during the field

study It should be noted that the data from the USGS gage is only

representative of a single point on the stream while the dye study is

representative of the entire reach

DEOXYGENATION AND REAERATION COEFFICIENTS

The deoxygenation coefficient Kl was determined from a laboratory

BOD time series analysis A value of 0 12 day base E 20 degrees

centigrade was d°termined from an analysis of this data This value

was used to convert 5 day BOD values for use in model calibration Note

that this value of Kl is only representative of conditions in a BOD

bottle and not the natural environment Several instream values for

Kl were tried in the model and a value of 0 60 day base E 20 degrees

centigrade was found to represent the degranion of waste satisfactorily

Relatively high values of Kl such as this are typical of polluted rivers

like Chattanooga Creek and can be attributed to an abundant acclimitizcd

biological community



The reaeration coefficient K2 was estimated by the method proposed

by Churchill et al 3 Comparative estimates were made with the method

of Langbien and Duram 4 and virtually identical values resulted

FLOWS LOADINGS AND MODEL CALIBRATION

Tributary flows for use in the program were approximated from

tributary drianage areas as tributry flows could not be measured during

the study Consequently inflow B0D5 may not correspond to values

obtained during the study Inflow B0D5 was determined by estimating the

value needed to raise the B0D5 of Chattanooga Creek to the value observed

during the study

With these values for B0D5 and the 0 60 value for Kl the observed

dissolved oxygen profile was adequately represented by the model The

data used for model calibration consisted of the samples taken during

the period from 27 Feb to 1 March In this period the river was at

approximately steady state with respect to flow A plot of predicted

and observed dissolved oxygen and B0D5 profiles is shown in figure 2

Also attached is a copy of the calibration run

SUMMARY

A computer model for Chattanooga Creek has been developed which

adequately reproduce an observed dissolved oxygen profile For

additional information concerning access to and use of this model

contact

Monitoring and Data Support Branch

Surviellance and Analysis Division

Region IV EPA

Athens Ga 30601

Attn Thomas 0 Barnwell Jr
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CHATTANOOGA CREEK MODEL
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