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INTRODUCTION

The City of Athens, Alabama utilizes Town Creek as a receiving
stream for the treated sffluent from its municipal wastewater
treatment facility. Approximately 50 yards downstream, Town Creek
empties into Swan Creek. During the period from April 1887 to
Cctober 1989, the City of Athens underwent construction to upgrade
the existing disposal plant. Staff members of the Field Operations
Division of the Alabama Department of Environmental Management
(ADEM), at the request of the Municipal Branch of the Water Division
of ADEM, conducted a water quality demonstration study to assess the
effects of the new treatment facility on Town and Swan Creeks.

EPA CONSTRUCTION GRANTS FROGRAM

Since 1972, approximately $534 million in EPA grant funds have
gone toward construction of municipal wastewater treatment systems
in Alabama. One recipient of EPA funding was Athens, Alabama in
Limestone County.

The City of Athens received an EPA Construction Grant in
September 30, 1986 to construct a new wastewater treatment plant
(WWIP). This construction consisted of the influent pump station,
addition of an Envirex orbal oxidation ditch as the second stage of
the existing trickling filter system, modification of an existing
egualization basin to a sludge storage facility, ultraviolet
disinfection, sewer system rehabilitation and other associated
appurtenances. The total eligible construction cost of the sewer
system rehabilitation and new WWTP was approximately $4,659,948.
Funding assistance on the project was provided by EPA Construction
Grant in the sum of $2,618,758. The project engineer was Pugh,
Wright and Associates, Inc. of Decatur and the treatment plant
contractor was BE.H. Craig Construction Company.

The Athens WWIP consists of a 7.0 million gallon per day {mgd)
two stage nitrification plant to provide the capability of advanced
treatment with effluent discharge to Town Creek, a tributary of Swan
Creek. Construction of Athens WWTP began on May 13, 1987 and the
plant began operation cn August 2, 1988.

NPDES monthly permit limits for the 7.0 mgd facility are
seasonal and are detailed below:

Parameter June-November December—-May
BODs {(mg /L) 15 18
TS  (mg/L) 30 30
NHz-N (mg/L} 1 5
D.O. {(mg/1)) 8 6

According to self monitoring reports submitted by Athens., the
average monthly performance of the treatment plant from December
1288 to Cctober 1989 is as follows (Table 4):
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Parameter June-Qctober December-Mayv

Flow {mgd) 5.2 7.1
BODs (mg/L) 3.5 4.3
TS5 (mg/L) 2.9 4.6
NHz-N (mg/L) 1.2 1.8
D.O. (mg/L) 5.8 6.0

As can be seen by comparing the performance data with the
permit limits. a very high degree of treatment is aprparently being
maintained. A compliance sampling inspection (CS1) performed in June
1989 by ADEM revealed an average daily flow rate of 4.48 mgd,
effluent BODs, TSS, NHsz-N, and D.0O. of 1.6 mg/L, 1.7 mg/L, 0.3
mg/L. and 7.4 mg/L, respectively, which is a confirmation of these
high levels of treatment (Table 4).

FIELD OPERATIONS

During April to September 1887, staff members of the Field
Operations Division collected data to establish conditions and
provide a comparative base of information on Swan and Town Creeks
rrior to construction and implementation of the new treatment rlant.
During May to September 18989, data were collected to demonstrate the
improvement, if any., of water quality in the receiving stream
attributable to the new plant.

SAMPLING LOCATIONS AND METHODOLOGY

Four sampling locations were selected and utilized for data col-
lection during the water quality demonstration study. The station
names and locations were as follows:

STATION LOCATION: :

SW-1 owan Creek approximately 100 vards upstream of treatment
plant behind WWTP. T3S,R4W,S22,NE1/4,NW1/4,8W1/4

TCA-1 Town Creek approximately 1/4 mile upstream of treatment

plant at Treatment Plant Rd crossing. T35,R4W,. 821 ,NE1/4,
NE1l/4 NW1/4.

SW-2 Swan Creek approximately 1/2 mile downstream of treatment
prlant at Strain Rd crossing. T35.R4W, 822, 5W1 /4 , NW1i/4,8W1/4

SW-3 Swan Creek approximately 2&1/4 miles downstream of treatment
rlant at County Road 24 crossing. T3S,R4W, 334 ,5W1/4,8E1 /4,
SWi/4

The following parameters were collected at each sampling location:

1}. Date

2Y. Time

3). Air Temperature

4). Water Temperature

5). Conductivity

6. pH

7). Dissolved Oxygen (D.0O.}

8). Biochemical Oxygen Demand (BODs)
8). Total Suspended Solids (TSS)
10). Nitrate (NQaz-N)

115. Ammonia (NHa-N)




12). Total Kjeldahl Nitrogen (TKN)
13). Total Organic Nitrogen (TON)
14} . Phosphate (PQ4s-P)

155. Stream Flow

18). Fecal Coliform

17). Aguatic Macroinvertebrates

All sampling, sample handling techniques, and field rarameter
analyses utilized in the acquisition of data for this water quality
demonstration study were as described in the Field Operations
Standard QOperating Procedures and Quality Control Assurance Manual
(Field Operations Division, ADEM, December 1986), as amended. Chain-
of-custody was maintained by locking the samples in a Departmental
vehicle when not in sight of a Field Operations employves. The
samples requiring laboratory analysis were transported toc the ADEM
Environmental Laboratory in Montgomery, Alabama. Analysis methodclogy
were as specified in the Federal Register, 40 CFR Part 136, QOctober
1984, as amended. Analysis of the samples vielded the data which are
reported in Tables 1 and 2.

BIOLOGICAL METHODOLOGY

Agquatic macroinvertebrates, defined as organisms which are
retained on a U.S. GStandard No. 30 sieve (0.595 mm openings)
{(Weber, 1973), were collected by two staff biologists utilizing a
one-half hour per person qualitative sampling method (one man-hour
total). Collections were made by manually picking, with the use of
forceps, different aguatic habitats (i.e.,sticks, leaf masses,
rocks, etc.). Sampling as many different aquatic habitats as
possible at each site allows for comparison of the macroinvertebrate
communities at these different sites. All organisms were collected
and immediately preserved in 90% ethanol. They were then sorted and
identified to the lowest possible taxonomic level . The purpese of
this sampling method is to provide a gqualitative representation of
the aquatic macroinvertebrate community at esach station.

The macroinvertebrate data were analyzed using the following
methods:

1}. Relative Abundance- total number of organisms and total number
of taxa were enumerated and compared station to station.

2). EPT Index~ total number of distinct taxa within the orders
Ephemeroptera, Plecoptera, and Trichoptera. This number, genhe-
rally, increases with increasing water quality and summarizes
taxa richness within the insect orders which are considered to
be pollution sensitive (Plafkin, 1989).

3). Percent Contribution of Dominant Taxa— an indication of
community balance at the lowest positive taxonomic level. A
community dominated by relatively few taxa would indicate
environmental stress (Plafkin, 1889).

Percent= # of Most Abundant Taxa/ Total # cof Organisms
As environmental stress increases, percentage increases.

4}. Sorenson’s Community Similarity as modified by Mathews {1978~
measures the degree of similarity in taxonomic composition
between two stations in terms of presence or absence. Station
of interest is compared to a reference station.
3C8= 2c/a+b



c= # of taxa common to both samples.

a= total # of taxa at station 1.

b= total # of taxa at station 2.
Values range between 0 and 1. As value approaches 1.0, samples
are considered more similar.

5). Dominants in Common- provides a measure of replacement or
substitution, between the reference community and the downstream
station, utilizing the dominant five taxa. Four or more
dominant taxa in common indicates no impairment (Plafkin,
1988).

8). Indicator Assemblage Index- integrates the relative abundances
of the HEPT taxanomic groups and the relative abundances of
chironomids and annelids (CA) upstream and downstream to
evaluate impairment (Plafkin, 19889).

IAT=0.5% [(%EPT ® test station / %EPT @ control station)
+(%CA @ control station / %CA @ test station)]}
As IAI apprecaches 1.0, value indicates good community balance.

7). Shannon-Weaver Species Diversity Index (d)- a general represent—
ation of taxa richness and water quality. Values between 32 and
4 generally indicate unimpaired waters, whereas, in impacted
waters, values are less than 1 (Weber, 1973).

d = [ (C/N)Xx ((N logio N)-{ni logio nz))]

C= 3.32928 (a constant)

Nz total # of individuals

ni= total # of individuals in the itk gpecies

8). Equitability (e)= s /s —-compares the number of taxa in a sample
(s) with the number of taxa expected (s°) from a community that
conforms to the MacArthur s Broken Stick Model. Equitability has
been found to be very sensitive to even slight levels of
degradation due to oxygen demanding wastes. Generally, values
greater than 0.5 indicate little stress, whereas, values less
than 0.5 indicate that the communities are impacted (Weber,
18733.

9). Indicator organism analysis, using the Hilsenhoff Biotic Index
(Plafkin,1989), and Weber s Tolerance Classification system
(Weber,1873) was used to evaluate the compcsition and the
environmental requirements of the taxa. The Hilsenhoff Bioctic
Index is a whole number tolerance value ranging from 0 (least
tolerant) to 10 (most tolerant). Weber s Tolerance
Classification system rates an organism as T {tolervrant), F
(facultative), I (intolerant) or combinations of these based on
the number of literary descriptions of the referenced organism.

DISCUSSION AND RESULTS

A. PHYSICAL

Town and Swan Creeks are second and third order streams,
respectively. Both astreams are typical poocl-riffle streams with
varying bottom structure. The bottom primarily consists of
differing size rocks, gravel, and exposed bedrock. During low flow
conditons, fiows on Town Creek average less than one cubic foot per
second, while flows from Swan Creek average between three and nine



cubic feet per second (Table 1, Figure 1). Along the entire study
iength of Swan and Town Creeks, the streams have been channelized to
facilitate flow. At the upstream locations (TCA-1, SW-1), there is
some riparian vegetation and available habitat for macroinvertebrate
colonization. Downstream, there is varying amounts of riparian
vegetation and habitat. Beaver activity has been noted on Swan
Creek; however, it does not appear to be affecting water quality.
Though there is some accumulation of organic silt, stream velocity
precludes major deposition and retention. During both periods of
sampling, filamentous algae was noted as growing prolifically at
sampling locations downstream of the confluence of Swan and Town
Creek. Wheeler Lake, on the Tennessee River, receives the flow from
Town and 8Bwan Creeks.

B. CHEMICAL

The Water Use Classification for Town Creek, Swan Creek below
County Road 24, and Swan Creek upstream of Town Creek is Fish and
Wildlife (F&W). BSwan Creek between Town Creek and County Road 24 is
classified as Agricultural and Industrial (A&I). F&W designates the
waters to be suitable for fishing, propagation of fish, aguatic
life, and wildlife, and any other usage except for swimming and
water contact sports or as a source of water supply for drinking or
food processing purposes. A&] designates the waters to be suitable
for agricultural irrigation, livestock watering, industrial cooling
and process water supplies, and any other usage except fishing,
bathing, recreational activities, including water contact sports,
or as a source of water supply for drinking or food processing
rurposes.

As seen in Table 1 and Figure 2, data collected prior toc the
upgrade of the treatment plant indicated that the waters below the
discharge point were generally meeting the dissolved oxygen standard
for the F&W classification (5.0 mg/L). The dissolved oxygen values
at station SW-2 ranged, during the summer of 1987, from a low of 1.1
mg/L to a high of 12.9 mg/L. Morning D.0O. s averaged 4.7 mg/L,
while afternoon D.0. s averaged 9.3 mg/L. At station SW-3, the
dissolved oxygen values ranged from a low of 2.8 mg/L to a high of
18.2 mg/L. HMorning D.0O. s averaged 5.8 mg/L, while afternoon D.0. s
averaged 14.2 mg/L. The dissolved oxygen values at reference
stations SW-1 and TCA-1 were consistently above their Water Use
Classification of 5.0 mg/L, respectively. An oxygen sag can still
be observed in the D.0O. values at station SW-2, however.

As seen in Table 2 and Figure 2, data collected after the
upgrade of the treatment plant show an improvement. The dissolved
oxygen values were frequently maintained above the 5.0 mg/L F&W
standard for all stations, during the summer of 1989. Station SW-2
had morning D.0. values averaging 7.0 mg/L and afternoon values
averaging 11.5 mg/L. D.0O. values at SW-3 had morning values
averaging 7.6 mg/L and afternoon values averaging 14.7 mg/L.

In addition to improved dissolved oxygen content during early
morning hours, other improvements wsre evident. At all downstream
stations, biochemical oxygen demand was significantly reduced, as
was the amount of suspended solids below the discharge point. The
pH values , generally., remained in the 7.0 standard unit to 8.5
standard unit range. Conductance, however, showed a marked
improvement. It should be noted, as seen in Figure 1, that, dus to



high precipitation events, stream flows during the “after” rportion
of this study were significantly increased. This makes a
determination of improved stream conditions more difficult due to
the potential for greater dilution than what would normally be
expected during low flow conditions.

Ammonia, nitrates, and phosphates also experienced a noticeable
decrease. Before the upgrade of the plant, ammonia, nitrates, and
prhosphates were present in large guantities, when downstream
locations were compared to reference stations (Table 1)}y. This,
along with the presence of filamentous algae, suggest that nutrient
loading was adversely affecting the stream. After the upgrade.
ammonia and phosphate were significantly reduced. Nitrates continue
toc be present in quantity. Filamentous algae was, again, noted at
the downstream locations. This, and the variability of riparian
vegetation, which affects the guantity of sunlight available to the
filamentous algae, provide an explanation of the super—-saturation of
dissolved oxygen during afternoon sampling periods.

C. BIOLOGICAL

Station TCA-1, upstream of the WWIP effluent, was sampled for
aguatic macroinvertebrates before and after upgrade and was used as
a reference database (Table 3, Figure 4). The before sampling in
1887 revealed an aguatic community that, while not dominated by
rollution sensitive organisms, was not balanced and showed soms
indication of stress from pollution. Species diversity values
indicated a stressed agquatic community, however, eguitability values
indicated no impairment to the aguatic community. As eguitability
becomes erratic with samples consisting of less than 100 organisms,
the "no impairment” rating does not reflect the true conditions of
the stream. A total of 23 organisms were collected representing &
taxa. Of these 6 taxa, 5 are classified as being moderately
tolerant. The EPT Index, a value of 0O, indicated the absence of
pollution sensitive macroinvertebrates. The dominant taxa, Argia, a
generally pollution tolerant group with a Hilsenhoff Biotic Index of
2, made up 61% of the total population. The predcominance of
pollution tolerant organisms indicates an impaired aquatic
community. This condition may be attributable to very low flow
conditions during 1987, a drought year.

More favorable conditions were found during 1989 macroinvert-
ebrate sampling (Table 3, Figure 4). A total of 70 organisms were
collected representing 13 taxa. Of these 13 taxa, four were
classified as tolerant organisms, five were moderately tolerant
organisms, 3 were intolerant organisms, and one was undetermined.
The EPT Index showed a value of 4, indicating the presence of

pollution sensitive organisms and an improvement over 1987 data. OFf
the organisms making up the EPT Index, all four were classified as
moderately tolerant. The dominant taxa, Chromagrion, ancther

pollution tolerant Odonate, made up 23% of the total population.
Species diversity and equitability values showed definite
improvement, with no impairment evident in the stream. However, as
above, since the number of corganisms collected were less than 100.
these indices do not reflect the true conditions of the stream.
TCA-1 shows some improvement, but continues to be impaired.

At station SW-1, 100 vards upstream of the confluence of Town
Creek and Swan Creek, the 1987 macroinvertebrate data documented no



adverse impact to the aguatic community (Table 3, Figure 5. A
total of 127 organisms were collected representing 14 taxa. OFf the
i4 taxa present, five were classified as tolerant, seven were
moderately tolerant, one was intolerant, and one was undetermined.
Members of Ephemeroptera made up 37% of the total cocllection with
Stenonema, typically moderately tolerant with a Hilsenhoff Biotic
Index of 4, comprising 24% of the population. The EPT Index was 8
indicating the presence of pollution sensitive organisms. However,
the EPT Index corganisms are all classified as being tolerant to
moderately tolerant. Species diversity and equitability values
indicated no impairment to the aguatic community. The biological
composition, however, indicates an impairment to the stream which
may be attributable to low flow conditions.

In 1989, after upgrade, data from SW-1 was similar to the 1987
data (Table 3, Figure 5). A total of 201 organisms were collected
representing 18 taxa. Of the 18 taxa present, five were classified
as tolerant organisms and 13 were moderately tolerant organisms.
Members of Trichoptera, a pollution sensitive group, made up bO% of
the total population with Cheumatopsyche, a moderately tolerant
organism with a Bioctic Index of 5, comprising 36% of the collection.
The EPT Index value was B indicating an increase in rollution
sensitive organisms. However, all the EPT Index organisms were
classified as moderately tolerant organisms. Species diversity and
eguitability values were indicative of no impairment, however,
biological compositicn is indicative of an impaired community and,
therefore, SW-1 appears to be continuing to experience a moderately
adverse environmental impact.

Conditions immediately downstream at SW-2 in 1987, also
documented a moderately adverse impact on the aquatic community
(Table 3, Figure 8). A total of 51 organisms representing 14 taxa
were collected. Of the 14 taxa present, ten were classified as
tolerant, two were moderately tolerant, one was intolerant, and one
was undetermined. Members of the group Gastropoda, a typically
pollution tolerant group, made up 51% of the population with the
dominant taxa, Ancylidae, comprising 37% of the collection. The EPT
Index value was 2 indicating the presence of pollution sensitive
organisms. However, the EPT Index organisms were classified as
tolerant to moderately tolerant. Due to the error inherent in
samples of less than 100 organisms, species diversity and
egquitability values still indicated no adverse impact to the aguatic
community. As compared to SW-1, however, Sorenson’s Community
Similarity indicated that the two stations were very dissimilar.
Cheumatopsyche was the only dominant organism common to both
stations. The Indicator Assemblage Index value indicated that, as
compared to SW-1, SW-2 possessed a very poorly balanced
macroinvertebrate community.

The 1989 macroinvertebrate data documented that SW-2 made an
improvement (Table 3, Figure 6). A total of 190 organisms
representing 17 taxa were found to be present during sampling. CfF
the 17 taxa present, four were classified as tolerant organisms, and
thirteen were moderately tolerant organisms. Members of +he group
Trichoptera comprised 46% of the collection with a moderately
pollution tolerant crganism, Cheumatopsvche., being the dominant
organism and representing 33% of the sample. The EPT Index value of
4 indicated an improvement over 1887 in the number and types of
pollution sensitive taxa present. However., once again, all the EPT



Index organisms were classified as moderately tolerant. Species
diversity values indicated a slight adverse impact and eguitability
values indicated no adverse impact on the aquatic community. As
compared to SW-1, Sorenson”s Community Similarity indicated that
SW—2 was more similar in 19889 than in 1987. Three dominant
organisms were found to be common to both stations, Cheumatesvche,
Ceratopsyvche, and Baetis, all moderately tolerant taxa. The
Indicator Assemblage Index showed that SW-2 was overbalanced in
favor of the EPT group.

SW-3, the most distant downstream station., indicated
considerable impairment, according to the 1987 data (Table 3, Figure
7). A total of 88 organisms were collected representing 13 taxa.

Cf the 13 taxa present, six were classified as tolerant organisms,
four were moderately tolerant, one was intolerant and two were
undetermined. The EPT Index of 2 indicated the presence of
pollution sensitive taxa, both of which were tolerant or moderately
tolerant. The Odonata group comprised 29% of the sampled population
with Argia comprising 26% of the sample. Species diversity and
equitability values indicated no impact on the aguatic community.
however the sample once again consisted of less than 100 crganisms.
When compared to SW-1, Sorenson’s Community Similarity suggested
that, even two miles downstream of the effluent, SW-3 was still very
digsimilar. There were two dominant organisms common to both
stations, Argia. and Cheumatopsyche. The Indicator Assemblage

Index indicated that 5W-3 was poorly balanced, as compared to SW-1.

Data collected at SW-3 after the upgrade documented a slightly
impaired aquatic macroinvertebrate community (Table 3, Figure 7). A
total of 165 organisms representing 19 taxa were collected in 1888.
Of the 18 taxa present, eight were classified as tolerant organisms,
and eleven were classified as moderately tolerant. The EPT Index
value was 5, indicative of a greater diversity of pollution
sensitive taxa since 1987. However, all the EPT Index corganisms
were classified as tolerant to moderately tolerant. Members of the
group Trichoptera comprised 39% of the sample, consisting of the
dominant organism, Cheumatopsvche. BSpecies diversity and
eguitability values indicated no adverse impact to the
macroinvertebrates. When compared to SW-1, Sorenson’s Community
Similarity indicates that SW-3 has improved as the communities have
become more similar. There were only two dominant organisms in
common to both stations, Cheumatopsvche and Baetis. The Indicator
Assemblage Index indicates that SW-3 is very well balanced. as
compared to SW-1.

CONCLUSIONS

Physical. chemicsal, and bioclogical data collected before and
after the upgrade of the Athens wastewater treatment plant indicate
that, although Swan and Town Creeks are presently experiencing a
slight adverse impact, they have experienced an improvement in
overall water quality. Swan and Town Creeks appear to be meeting
the Water Use Classifications of Fish and Wildlife. "Channel
improvement”, i.e., stream channelization, has conitributed to the
degradation of the agquatic macroinvertebrate community due to the
unavailability of some types of aguatic and streamside habitat and
the physical alteration of the stream channel to an unnatural
condition.



g e ] s bhe pebw bw by b
- OFH GE'T B2 R 2°1 R1°Z
e 1°e 20 B¢ "2 2°E
273 ¥0°1 1°¥ L Z2°0 e
21 e8¢ 9-¢ g 2 2971
GF'8 £L°¢ £°¢ 9% 571 571
¥oOO01 BFTT +7°9 e d a°o 82
o eeE'8 BF'1I € Q"¢ 2°g 51
o1 171 Bz 271 951
e e BEE BT £ 5°F 66"
o 9°E 39 9571
¥o°E Z°2 'y oo ¥z
P ég'¢ 1°E 979 S°E gete
¥i°¢ 1°v v'a E°Z 272
6°1 174 PETE 9°R
e 561 &2 & 1°9 86°0
BF°1 ¥°2 8°g ¥°E E°1
———— B5'E 900 £°1 91 £°0 89°0
£C OO 271 6°1 2 0 b0
g2°t oo 270 ¥ 0 ¢ 0
[ 00 871 b 2 0 a8 0
Z¥°2 EI'D 5§71 a1 D g 0
IZ°E #0°0 271 e £°0 v
T cl'E O EDD I 1 £ 0 EETD
eB™8 EI°0 271 81 9°G 2. 0
e GBRY eee— BT n-& e QR
g W/@0 BE Z2°E £°0 ct o
BO0°0 EQ0°0 72 e 270> ¥1°0
a1 ¥0"0 172 e io g2°n
EE'D ET™0D 8°1 v 270 a3 g
I ED°D ETT 571 £°0 8470
T £F°0 2070 9 a8°n = 0 ¥270
aq 1 2070 g1 s e 0 g0
¥ E £
LIHE MOId d~ Od WHOL NAL HN— HN K~ 0OH

bw - Bw ogwn S 1oBuw 146w 9 A
01 5 93E E'B Z°¢1 8BS 192 192 R3O
0 £°S GgE e e g8z bt 0e SF 30 287510460
¥1 9 0sE ¥°'6 ¥°EI b= ac gieen 2B/1E/RD
S G°E GBE 74 g8 58 £e 5€-80 2BFESA 2D
T c'E G5 574 01 54c 5792 0201 28528720
= £'9 -—— I8 291 0e &2 ar:01 2852790
——— L 273 ¥ 5°%¢ 0O1:01 28712750
a 9 — tFl GSTRE S5°6¢ 0517 28,0850
¥1 DL e G0°H 4T S°ES S ¢ BG:ZY E-MS 28702790
&1 atacnaadil £ )4 ¥4 ETH £°F 192 ¥ ag Jaua3nd
¥ 8 21 08 69 "1 £ (174 5590 28710760
¥1 '3 gg ¥4 575 e 8e ST:21 Z8ATE/80
9 £'9 S0F 6°S 3 5792 B2 05:80 28782720
&1 B Hh< GRE B3 874 5Tee 5792 S80°11 2858820
21 0B w8 521 1€ B2 ne:1t £87¥2/90
———— T4 573 S°+Z G560 2as12780
a IR e— G d 274 82 <E AT 28702780
G2 g8 ———— g8 BTET Pt ce |21 o-MS 28782770
T 9T 81 8¢ 101 8°9 £°82 £°98 JaHE3INH
] L0 8571 174 g°s e 0z S1:40 28710760
0 Z [$2 1 572 9% &2 Be 0551 8716780
e 80 012 679 £ & 63 SI60 2B7EEALN
a 2°1T 081 12 £°8 42 &2 0E:11 ABSZEAL0
I 3] = B 111 0 Pt oF:1l 287290
———— G 82 5°ES S°¥E BE:RO 28512780
1 LT w278 6701 ac S°Le GIIET 28508750
T ¥ ~——— E'B §°IT7 nz e OE:TI I-MS 28768770
g ST vic 14 879 5 £°ge 92 A9 T3nH
0 e gig ¥ 2L 8°¥ 1z 02 01:20 2B-105°60
g 51 pIe & ¥'9 SEE 92 OF 9y 2B371ER0
E T 022 a8'g 29 a2 g2 (1060 2REE/ LN
g 91 g1 8°'9 g9 S 82 gg &t 28782740
T 1 ——— A 9 L2 53°CE (g:e1 28-°¢2-90
- §Tg . AR SF¥e SFiR0 2as1E-°50
H 80 e 4 i3 ¥e 5782 S¥2Y 802750
0 F'E == "2 $'5 81 2792 5021 I-H3L 487°627%0
g ONOa wed cwee o g3 gW3l
551 003 J3ds Hd 0 tg 31 HM dId 3WIL NHOIldoon 3160

diMM 40 30HE9dn 01 801dd 031337700 Hido
BWHEH T “SN3HIY 1H SHIZET NMOL/NHMS
ATQNLS HOTLHHLISNOWI0 ALITHNGD 331HM

1 37aul



o =2t 540 “bw b pebw peom "1-bw
e QAT EBTO &e
o1 ¥°1 62T BF'1 270> ¥ 2
6°51 6470 8970 GR'OD 270> 9971
Bk PE'T 2271 &¥°1 270> 5BI°E
BA7IT #5570 2¥°T 2971 27> 472
o9« GS°0 ELT0 EBTO 70> L4728
S8'E2 90 270> ¥ 270> BLTI
88 EB'0 ¥°2 +¥°¢ 270> 471
84T 470 g1 gt 270> 991
—— 801 gL
e G2t 980 sot 2> Bte
¥°T 270> 70> ST BB7E
BE PI°T 8071 9271 270> 4e°E
ZE'T S87'0 S0l 270> 85°E
a09< E2°0 20> ¥0> 270> IF°E
230 27> #0270 IF°C
Q1 S50 971 a1 0> 2572
Qar°1 ¥°¢  ¥°e 20> 2671
———— A 2970
£> c0°0> #¢°0 #3970 270> S8°0
11"9 +0°0 270> +#°0> 2°0- +70
¢ 070> ¥I°G ¥ETO 270> 9470
¥6TE 200> GBT0 5071 27> St
009< ¥o'o 20> ¥0> 270> 5870
Y2l 20°0> 2°0> +°0> 270> E9°0
£S5 s0°0 971 9°1 2 0> ¥9°0
69 o900 ¥ ¥ 20> ¥5°0
———— g9 n
EF1 200> #+°0 P90 270> BETQ
¥S°0 EOTOQ 270> #°0> E°0> 8E'0
oot cTo> ¥I°0 B0 Z70> 2470
170 2070 270> +°0> 270> #2°0
£9< el 270 e 270 2470
RE'E EOTO 270 ¥°0> 270> I6°0
£l yorg 80 @0 270> 8570
1°0> 380°0 9°2 9°¢ 20 ¥9°0)
12 £ &
L3 MOTI2 d- Od HOL MAl N~ HN N- O

b b oywn ¢ 1/Dwm

2 8'1 €52 G°8 2°FI

£ 31 068 &4

9 82 082 S°6 8°¥%

13 11 e 5°¢

£ Fd 042 66 ¥ 91

e 91 592 G4

z 2°1 o¥2 g8 951

£ P ge2 92

I 2 o2 1'e bl

¥ E°1 942 474 5717

¥ 2°1 0o ol

9 k4 gIE 8 4701

T &1 ME ¥4

E I OEE &8 I°I1

= I 02 172

Pid 1 02 278 11

¥ 1“1 DEz 92

i 8°1 02 9°¢ 1°El

T 2°T 831 82 8'm

0 B0 041 £72

I Z°2 031 a'g -1l

0 £°0 08T 52

0 e'n el 8 1°01

I B0 02T 272

z &0 Or¥i S 8°8

1 g1 Qs  9°¢

G 91 OF1 '8 6721

z 0°1 ST 9°¢ 278

I I 021 272

o 31 05T 24 14

I 90 08T 274

1 1 a1z 272 58

I SN0 174

n £E0 06T ¥4 E£°8

I 1 05T 572

1 91 051 974 201
5 aNaa “wed

551 008 03ds Hd 0

diMM 40 30Uda9dn H3140
HWHIHTY “SHIHIY JH SH3380 HMDL/NEMS
AONLS WOTLHAEISNOWIO ALITHND d31dM

< Fadl

J3L237100 Hid0

1B
=

i3
823
278
373

074
975
£°9
873
473

53
'3
673
675
32

J ]

gTge 8tz 333N
Zc | 4 ES90 68/ET/80
52 ¥e D1zt BE/21/60
£tal E'El OE:90 6360680
2748 G2 OF: g1 65-80-80
¥FE 1792 0080 BBA92/20
DE 970 058:21 68376240
191 sl oign 68¥0-50
ne ¥'el QE:IT £-M5 6B87E0SS0
6'2€ 1°g2 JaHMANY
Ze 02 GE 90 68-E1-60
52 L{4 52:el 6B-21/60
¥'T 4781 SEI90 68-/60-80
9°9¢ 6792 001 63-80-80
6°E€2 9°GZ &¥:4D 6892740
£'82 1" SD:E1 68/52-20
2721 1791 88240 63/¥0/50
"1z 02 G511 &~M5 6ESE0/50
g2 9712 3aHYEnY
e b1 130 6B/ETSB0
52 ae DE:ET 682160
L2741 I°ET 4F¥2aD 636080
E'EC  £7é€ DF:ll 68-80-80
¥'¥¢ ETEC D240 68,9240
5°8e = SI-F1 88752720
2791 51 OF:d 68/¥0-50
oz <8¢ D2iET I-M5 BB E0/G0
grig  g2-ee 39Yy3IN
e 0z 1190 BB/ETS60
e 82 5821 68 21760
E'8T  E'ET 0020 63-60/80
2 BTEZ BEIZT 638080
6B'EE  ¥T¥FE 5020 63,927,400
¥PC  ZTEE SEIET B6B-G2520
191 &1 GEd 530760
821 1°12 0121 1-H31 68-E0-/50
dW3l  dH3l

d34EM dIH 3WIL NOILHOOT 30



FIGURE 1




FIGURE 2
SWAN / TOWN CREEKS AT ATHENS, ALABAMA

DISSOLVED OXYGEN DATA

AFTER STP UPGRADE

D.O. {mg/L)

BEFORE STP UPGRADE

D.O. (mg/L)

STATION NUMBERS

STATION NUMBERS

EZ4 AFTERNOON

M cARLY MORNING

EZ AFTERNOON

M £ARLY MORNING

THE ABOVE NUMBERS ARE AVERAGES REPRESENTING

MULTIPLE SAMPLING EVENTS.



FIGURE 3
/TOWN CREEKS

# Organisms per 1 man-hour sampling
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Table 4
Daily Monitoring Reports

rEJ@Hf ATHENE

12/14/8
MUNICIFALITY ATHENS FERMIT IGSUED: 5715788
FERMIT # ALOOZ0204 PERMIT-EXFIRES: £779/93
INFLUENT INFLUENT-HNFLUENT INFLUENT EFFLUENT EFFLUENT EFFLUENT EFFLUENT EFFLUENT EFFLUENT EFFLUENT EFFLUENT
FLOW EOD s EOD %5 ECD 58 NH3N BOD g5 NH3INFECAL COL 0.4,
LIMIT (MBI {PFM) {FFM) (LBS/DAY) {LBS/DAY} {FPM} {PPM} (FPM) (LRS/DAYY (LBS/DAY) (LES/DAY) 100 ML, M5/l
DESIGN 7.0 N0 20000 1167500 114876.0
INTERIM ‘ HAY. HIN,
FINGL (DEC-MAT: ~ 18.0 3.0 3.0 10508 ({75140 291,09 2000 A0
AVERAGE (DEC-MAY! 7472 112 1125 4193.0 55320 4.3 4.6 1.9 257.1 78h.6 103.5 750 5.0
(ET 58 4,900 1581,0 119.0  A579.4  4853.1 2.2 3.9 1.0 89.9  Z41.1 4.9 340 7.2
JAN 8% B.500¢ 23.0 7.0 &592.8  A87:.3 4.0 5.0 2.5 3.4 425,27 171.2 458 7.0
FEE 39 7.930 B6.0 1000 74222 8231.% §.0 &0 L 3313 4959 32.8 577 5.7
HAR 89 8.000 800 1060 32042 0723 3.2 4.2 1.3 Z213.5  280.2 B&.7 1740 3.5
APR &9 5.700 0.0 1050 50290 5867.2 .7 2.7 9 344 130.9 54, 3 110 4.1
MAY 89 3.000 0 1530 4B, bA30.T 4171 4.0 3.0 4.4 ImZ 1254 183, 475 3.5
FINAL { JUN-NDW i5.0 30.0 1.0 8757 17514 58.4 2000 £,0
AVERAGE { JUN-NOY} 6,200 123.8 142,39 5995.6 4725.% 3.5 2.9 1.2 183.9 151.0 73.1 4081 5.3
1N &89 8,000 846.0 24.0 5737.9 S604.5 4.4 2.2 3.6 2936 1468 240.2 1813 4.0
JUL a9 £.800 1140 112.0  6465.2 53517 4.0 2.4 1.2 2.8  136.1 &8.1 £414 3.1
AlG 89 4.100  188.0  FS1.0  6428.5 8582.7 3.8 2.3 g 139.% 78.6 10.3 10800 8.0
5ER 39 3,400  144.0  169.0  4485.2  7611L1 3.0 3.4 B 135.1 153.1 3&.0 1270 6.0
ggg gz &.700 g7.0 98.0 4B&l.4  S474.0 2.4 4.3 2 13441 240.3 11.2 104 8.2
COMPLIANCE SAMPLING INSPECTIONS
5/7-5/4/89 4,481  316.7  277.0 11835.6 10351.9 1.4 1.7 3 39.8 53,3 11.2 7.4
{2/6-12/8/88 3.953  200.5 143.0  6620.0 4714.4 1.6 2.3 1.0 2.7 75.8 33.0 3.8
2028-2726187 2.813  189.3 73.7 43410 17390 13.9 7.3 3.4 32641 7.3 1267 5.5
9/27-9/29/83 2,283 900.0  969.7 17136.7 18463.3 20.0 1.0 380.8  547.4 7.4
I*~4’11!ﬂ' 2.530 341.7  330.B 15759.3 15717.8 33.5 28.5 6.5 1545.0 (314.4 2998 3.4
Y / 2,480 555,00 473.3 114792 7789.4 23.5 2.7 15,2 4B6.1 10900 335.1 5.2
a’la-gi"B ‘80 3,380  332.0 I54.0 991F.& 4598.0 8.4 16.0 9.9 B847.9 477,795 g.5
3/27-3/29/79 3.870 390.0 {157.3 1Z587.4 S077.0 33.1 2.3 3.4 10AB.2 4875 108.7 1.9

ADMINISTRATIVE ORDER SCHEDULE

DRTE OF ORDER

SUBMIT ENGINEERING REPORT
SUBMIT FACILITY PLAN
SUBMIT PLANS & SPECS.
SUEMIT FINANCIAL PLAN
ISSUE NOTICE TGO PROCEED
COMPLETE CONSTRUCTION
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