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WATER QUALITY DEMONSTRATION STUDY
BIG WILLS CREEK AT FORT PAYNE, ALABAMA

INTRODUCTION

The City of Fort Payne, Alabama utilizes Big Wills Creek as a
receiving stream for the treated effluent from its municipal
wastewater treatment facility (WWTP). During the period from
September 1987 to August 1989, the City of Fort Payne underwent .
construction to wupgrade the old disposal plant. Staff members of
the Special Studies Section, 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 Big Wills Creek.

EPA CONSTRUCTION GRANTS PROGRAM

Since 1972, approximately $545 million dollars in EPA grant
funds have been expended toward construction of municipal wastewater
treatment works in Alabama. The City of Fort Payne, located in
Dekalb county, recieved an EPA Construction Grant for the
improvement of the Fort Payne WWTP and collection system.

The City of Fort Payne recieved an EPA Step III Grant in
September of 1987 for the construction of an upgrade/expansion of
its’ WWTP from two million gallons per day (mgd) of secondary
treatment capacity to four mgd of treatment capacity. The upgrade
and expansion of the WWTP was completed in August 1989. The total
construction cost was approximately $5,448,570 and consisted of
three seperate contracts. Of this total, the EPA Grant funding was
approximately $3,601,125.

The project engineer was Ladd Environmental Consultants, Inc.
of Fort Payne, Alabama. The construction company for Contract I was
Roland Pugh Construction Company, Inc. of Northport, Alabama; for
Contract II was Garney Companies, Inc. of Kansas City, Missouri; and
for Contract III was Cajun Contractor and Engineers, Inc. of Baton
Rouge, Louisiana. New construction on the Fort Payne WWTP included
the expansion/rehabilitation of the influent pumping station, bar
screens and grit/grease removal, mechanical aerators/mixers,

horizontal shaft rotary screen primary solids removal unit,
super-rate roughing filters with synthetic media, two final
clarifiers, sludge drying beds, chlorination/dechlorination

facilities, and an effluent cascade with flow monitoring and
sampling capabilities. New construction on the Fort Payne transport
and collection system included elimination of the Beason Branch pump
station and the installation of a twenty-four inch interceptor 1line,
installation of the Airport pump station and force main, and the
construction of the Vulcraft pump station and force main.

The upgrade of the Fort Payne WWTP was needed due to hydraulic
and organic overloading, and augmented an existing extended aeration
activated sludge treatment system originally designed to provide
secondary treatment. In the modified and upgraded system,




wastewater first enters the bar screen and grease/grit removal
system for preliminary treatment, is pumped to the rotary screens
and then flows to the super-rate roughing filters (synthetic media) .
Next the wastewater flows through the extended aeration basin and
then to the final clarifier. After the treated wastewater 1is
chlorinated, it proceeds through a chlorine contact chamber and is
then dosed with sulfur dioxide and discharged over a gravity step
effluent aeration unit. The final discharge flows via the outfall
line to Big Wills Creek.
NPDES permit limits for the 4.0 mgd WWTP are as follows:

Flow 4,0 mgd
BOD 20 mg/L
TSS 30 mg/L
NH_-N 2 mg/L
D.g. {(min) 6 mg/L

Average monthly performance by the treatment facility for the
period from January 1991 to December 1991 is as follows:

Flow 2.034 mgd
BOD5 6.0 mg/L
TSS 15.4 mg/L
H,-N 0.61 mg/L
D.a. 7.1 mg/L

FIELD OPERATIONS

During the period of July 1986 to September 1986, staff members
of the Special Studies Section collected data to establish
conditions and provide a comparative base of information on Big
Wills Creek prior +to construction and implementation of the new
treatment plant. During June to September 1991, 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

Sampling locations and chemical data acquired during the Big
Wills Creek Wasteload Allocation were wutilized as background
material for this WQDS. The station names and locations were as
follows:

STATION LOCATION:
BW-1 Big Wills Creek at Ft. Payne Water Works.
(control) T7S,R8E,S12,NW1/4,SE1l/4

Latitude: 34 26 42.0 Longitude: 085 45 03.0
BW-2 Big Wills Creek upstream of Ft. Payne STP.
(control) T7S,R8E,S14,NE1/4,SW1/4

Latitude: 34 25 23.0 Longitude: 085 46 11.0
BW-3 Big Wills Creek

T7S,R8E,S14,SW1/4,8SW1/4

Latitude: 34 25 09.0 Longitude: 085 47 03.0
BW-4 Big Wills Creek at Shiloh Church
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T7S,R8E,S28,3SE1/4,SW1/4
Latitude: 34 23 38.0 Longitude: 085 47 52.0

In 1991, four sampling locations were selected and utilized for
data collection during the water quality demonstration study. The
station names and locations were as follows:

STATION LOCATION:
BWC~-1 Big Wills Creek at Alabama Highway 35 crossing.
(control) T7S,R8E,S11,SEl1/4,NE1/4. ‘
Latitude: 34 26 17.0 Longitude: 085 46 01.0
BW-2A Big Wills Creek approximately 100 yds downstream
of WWTP. T7S,R8E,S14,NW1/4,SE1/4
Latitude: 34 25 52.1 Longitude: 085 45 47.5
BW-34 Big Wills Creek at Hughes Mill
T7S,R8E,S22,NE1/4,NW1/4
Latitude: 34 25 27.0 Longitude: 085 46 25.0
BW-4 Big Wills Creek at Shiloh Church
T7S,R8E,S28,SE1/4,SW1/4
Latitude: 34 23 38.0 Longitude: 085 47 52.0

All physical data, chemical and biological sampling, sample
handling techniques, and field parameter analyses utilized in the
acquisition of data for this water quality demonstration study were
as described in the Field Operations Standard Operating Procedures
and Quality Control Assurance Manual (Field Operations Division,

ADEM, Volumes 1 and 2), as amended. Chain- of-custody was
maintained by locking the samples in a Departmental vehicle when not
in sight of a Field Operations employee. The samples requiring

laboratory analysis were transported to the ADEM Environmental
Laboratory in Montgomery, Alabama. Analysis methodology were as
specified in the Federal Register, 40 CFR Part 136, October 1984, as
amended. Analysis of the samples yielded the data which are
reported in Tables 2 and 3.

DISCUSSION AND RESULTS
A. PHYSICAL

Big Wills Creek is a fourth order stream over the length of the
study reach. It drains agricultural, commercial, field/pasture, and
forested lands (see Tables 1, 1A, 1B) and falls within the Interior
Plateau Ecoregion. Big Wills Creek has canopy cover which varies
from completely open to mostly shaded, has trees and shrubs as the
dominant type of streamside vegetation and has moderately stable
banks. Bottom structure is largely dominated by boulder, gravel,
cobble, and sand substrates. Flows are usually greater than five
cfs, even during 1low flow conditions. Big Wills Creek exhibits
signs of erosion to varying degrees, but shows no channel
alteration. Multiple habitats suitable for colonization by aquatic
macroinvertebrates are abundant and, Habitat Assessments rated this
stream as GOOD to EXCELLENT, depending on the location evaluated.
It should be noted that shortly after the initiation of the after
portion of this study, highway construction began at the Alabama




Highway 35 location. This may have contributed to a slight
degradation of habitat and water quality conditions in the stream.
Big Wills Creek lies within the Coosa River drainage basin.

B. CHEMICAL

The Water Use Classification for Big Wills Creek is Fish and
Wildlife (F&W). F&W designates the waters to be suitable for
fishing, propagation of fish, aquatic 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.

As shown in Table 2, and Figure 1, data collected prior to the
upgrade of the treatment plant indicated that the waters in Big
Wills Creek below the Fort Payne WWTP were not meeting the dissolved
oxygen standard for the F&W classification (5.0 mg/L). Very minor
changes were noted in the pH data (Table 2, Figure 2) collected in
the stream. Biochemical Oxygen Demand (BODS), Ammonia (NH,), Total
Kjeldahl Nitrogen (TKN), Total Organic™ Nitrogen (TBN), and
Phosphates (PO,) were all shown to have increases as compared to the
upstream stations (Table 2, Figures 3, 5, and 6).

Chemical data collected on Big Wills Creek after the upgrade
indicated that, as compared to the before data, water quality was
only slightly improved. Dissolved Oxygen concentrations (Table 3,
Figure 1) exhibited a substantial increase. In addition, BODS, NH.,,
TKN, and TON showed reductions in concentration (Table 3, FiglUres §,
5, and 6). Sample analysis, however, also indicated that, when
compared to the upstream station, Chlorides (Cl), Total Dissolved
Solids (TDS), Nitrates (NO and Phosphates (PO,) all increased

)
(Table 3, Figures 4, 5, gnd 6) . Conductivity ™ also increased
dramatically downstream of the WWTP (Table 3, Figure 2).
Flow data collected ( Tables 2 and 3, Figure 2) after the
upgrade of the WWTP was observed to be three to four times greater
than flow data collected before the upgrade. This may have

contributed to the improvements noted in certain parameters, due to
increased volumes of water. Non-point source effects from increased
flow, as well as highway construction upstream of the WWTP, may have
contributed to degradation noted in certain parameters.

Discharge Monitoring Report (DMR) data recieved from the Fort
Payne WWTP (Table 9, Figure 11) confirms that while Biochemical
Oxygen Demand and Ammonia concentrations have been reduced,
Phosphates and Nitrogen have increased dramatically.

C. BIOLOGICAL

An assessment of Big Wills Creek water quality would be
incomplete without considering impacts to the biological
communities. The aquatic macroinvertebrate community was sanmpled
using the RBP-Multihabitat method to substantiate the physical, and
chemical data and to provide an aspect that reflects pollution
response over time.

A complete listing of the taxa collected during this water
quality demonstration study has been included behind the Tables
section of this report. However, in order to provide results which
accurately assess the sampling locations, biological metrics (Tables




4 to 7, Figures 7 to 10) were used to analyze only the raw
macroinvertebrate data collected at similar habitats. Table 8
provides a simplified interpretation of these metrics and should be
referred to in the following discussion.

As demonstrated in Tables 4, 5, and 6 and Figure 7,
macroinvertebrates collected on Big Wills Creek immediately
downstream of the WWTP discharge, showed a reduction in the overall
number of taxa present, and in the generally pollution intolerant
Ephemeroptera, Plecoptera and Trichoptera (EPT) families. At BW-3,
however, the EPT families had recovered and taxa richness was
recovering. Community structure (Figure 8) was observed to be well
balanced with all major functional feeding groups present. Species
Diversity, and Equitability (Figure 9) increased as compared to
BWC-1, supporting the conclusion of improving water quality. Of the
Similarity Indices, all metrics (Table 7) indicated that aquatic
macroinvertebrate communities at all stations were similar.

In contrast, the Biotic Index, as compared to BCW-1, was higher
indicating a slight deterioration in water quality. The EPT to
EPT/Chironomidae ratio experienced a decrease, and the Shredders to
Total ratio and the Scrapers to Scrapers/Collector-Filterers ratio
show substantial changes as compared to background.

Biological data from the area of Big Wills Creek downstream of
the WWTP discharge reflects slight negative affects from the
effluent.

CONCLUSIONS

Physical, chemical, and biological data collected before and
after the upgrade of the Big Wills Creek wastewater treatment plant
indicate that Big Wills Creek, while meeting its’ requirements for
the Fish and Wildlife Water Use Classification, has experienced a
slight deterioration in overall water quality below the treatment
plant discharge. Increased flows attributable to multiple
precipitation events, non-point source considerations, and increased
nutrient loading by the Ft. Payne WWTP have adversely impacted the
chemical and biological integrity of this stream.
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FIGURE 3
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FIGURE 10
BIOMETRIC INDICES
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TABLE 1

PHYSICAL CHARACTERIZATION DATA

Name Of Waterbody: Big Wills Creek @ AL Hwy 35 Station #: BWC-1

Date: July 10, 1991

Investigator(s): Diggs, Leslie

Riparian Zone / Instream Features

Surrounding Land Use:

Local Watershed Erosion:

Local Watershed NPS Pollution:
Estimated Stream Width:
Estimated Stream Depth:

High Water Mark:
Dams Present?:
Channelized?:
Canopy Cover:

Sediment / Substrate

Sediment Odors:
Sediment Oils:
Substrate Deposits:
Anaerobic Conditions:
Estimated Substrate
Composition:

Water Quality

Water Odors:
Water Surface 0Oils:

Biological Indicators

Aquatic Communities:

Agricultural, Field/Pasture, Commercial
Moderate

Some Potential Sources
60 feet

Riffle: N/A

Run: 12-24 in.

Pool: 30 in.

7 feet

None

No

Open

Normal
None
Sand
No

Cobble (2.5-10 in.) 2%
Gravel (0.1-2.5 in.) 33%
Sand 50%
Silt 7%
Detritus 8%

Normal
None

Periphyton, Macrophytes, Fish,
Macroinvertebrates




TABLE 1A
PHYSICAL CHARACTERIZATION DATA

Name Of Waterbody: Big Wills Creek @ Ft. Payne STP Station #: BW-2aA
Date: July 10, 1991 Investigator(s): Diggs, Leslie

Riparian Zone / Instream Features

Surrounding Land Use: Agricultural, Field/Pasture
Local Watershed Erosion: Moderate

Local Watershed NPS Pollution: Some Potential Sources
Estimated Stream Width: 50 feet

Estimated Stream Depth: Riffle: N/A in.

Run: 6-18 in.
Pool: 24 in. and greater

High Water Mark: 4-5 feet

Dams Present?: None

Channelized?: No

Canopy Cover: Partly Open

Sediment / Substrate

Sediment Odors: Normal

Sediment Oils: None

Substrate Deposits: Sand

Anaerobic Conditions: No

Estimated Substrate

Composition: Bedrock 58%

Boulder (10 in.) ' 10%
Cobble (2.5-10 in.) 10%
Gravel (0.1-2.5 in.) 2%
Sand 5%
Silt 5%
Detritus 10%

Water Quality

Water Odors: Sewage

Water Surface Oils: None

Biological Indicators

Aquatic Communities: Periphyton, Fish, Macroinvertebrates




TABLE 1B
PHYSICAL CHARACTERIZATION DATA

Name Of Waterbody: Big Wills Creek @ Hughes Mill Station #: BW-3A
Date: July 10, 1991 Investigator(s): Diggs, Leslie

Riparian Zone / Instream Features

Surrounding Land Use: Agricultural, Field/Pasture, Forest
Local Watershed Erosion: None

Local Watershed NPS Pollution: No Evidence

Estimated Stream Width: 50 feet

Estimated Stream Depth: Riffle: 2-18 in.

Run: >24 in.
Pool: 6 in. or less

High Water Mark: 14 feet

Dams Present?: None
Channelized?: No

Canopy Cover: Partly Shaded

Sediment / Substrate

Sediment Odors: Normal

Sediment Oils: None

Substrate Deposits: Sand

Anaerobic Conditions: No

Estimated Substrate

Composition: ) Bedrock 74%

Boulder (10 in.) 5%
Cobble (2.5-10 in.) 5%
Gravel (0.1-2.5 in.) 10%
Sand 2%
Silt 2%
Detritus 2%

Water Quality

Water Odors: Normal
Water Surface Oils: None

Biological Indicators

Aquatic Communities: Periphyton, Macrophytes, Fish,
Macroinvertebrates




S40 Jsbw 1 Bw 1/bw  qBw J/bw
||||| 9E°0 G°1 £°2 870 = §
620 E°¢ 3°2 E°O g9-0
80 E°1 9°T €70 S2°0
820 I°1 +°1 E£€°0 8°0
9 0 +2°0
I+'0 E°1 8¢ G671 6570
S0 G571 cE 271 £°0
lllll 22°0 #°1 ZE 671 2270
8E'0 +°1 Z 3°0 8E"0
GE'0 870D +*'T 970 G o
"0 G§°0 o S | 8+°0
871 g2 8°6 G'E ¥0°0
270 971 c+ 97 ¥1°0
c6’0 G°1 9t 1°E +¥0°0
B8R 400 171 ST —— &+ 0
c0'0 271 8l 10 9570
oot 200 80 8°0 O G3 0
96 2070 670 1 1°0 9970
I'0T 800 Z°1 c'¢ §°0 cE"D
SE'R B00 #°1 8T +°0 ¥E "0
6170 'l 20> E°0
lllll or'o 80 ¥'I —-——— Q€0
S0°0 670 6T 1 S 0
ED"D0 171 <’ 1°0 &6F°0
S0°0 11 <l 10 ¥3°0
Z0°0 671 ¥'2 S°0
80°0 0
£70 9°1 2°0> 9070
MOd 4-+#0d NOL MML N-EHN EON+20N

Wbe 1Bw g Bw g

6 SF 172 2°€ 8712 39543INY

IT 3°g 1°E  B1 02:20 <<g SI1IM 98/81/60

BI £-2 02 OF:FI 373317 4o

21 F°g £ 02 GZ2:20 wiaIsump  g9gs21./60

9 ¥'2 172 12 €2 02:40 3snl 9gsn1/20

P 6+ 14 +'5 G2 Gb:igl 3bprag g

CE 12 22 %2 2 02:20 #-M8  98/60/20

T 82 €2 &1 127 394NIAH

6 26 91 &1 G5:9Q 98,8160

1 88 2°2 5702 003+

21 95 3°T 02 G0:/0 98/ 1/60

g 2¢ 12 2°1 £2 0E:90 98/01./40

4 g &2 G2 92 Ol:fl

#1 2 é 21 ¥2 05:90 E-M8  98/60/20

e 60 +'5 22 1712 39H43NY

1£% 21 S°¢  S°8I 0+:90 98/81./60

0z 670 G2 02 GbifE]

£F 80 22 Bl Gk 98/21/60

0E ¥'0 679 2°9 22 0190 <dIS 4° 98,0120

o1 9°0 €°¢ Z2°¢ G2 QEp] wagsdny

oe 6'0 272 £°9 22  bE90 2-Md  98/60/40

¥E 2’1 #5 09 /27 JaHyINY

99 21 61 G290 <¢SM4oM  9g,81/60

ze 6°1 479  GT[2 DEIET  4a3en

8g P 8°5S  S°02 0E:90 auhey -34 98/ 1,60

G2 €D 2°¢ 2°G #2 /511 ® dIS 49 9801420

6 €1 §'9 ¢2°9 /2 [Qo:pp wagsdny

2 6°0 472 ¥'5 2 co:ap I-M9  98/60/20

SS1 8008 Hd  "0°Q dWIL IWIL NOTLHIOT  31HQ
d31UM

diMM 40 306YSdN 01 d0Idd 031337107 HiHg
BWHELTE “3INAHd 1M04 IH 3393 STIINM 318
AQNLS NOTIHYISNOWIA ALITHNS H31HM

< 37841




™OO0T J528

/buc 5403 udd wdd  wdd udd wdd wdd wdd wudd udd wdd wdd wdd oyun gy -pts  wdd ) 3
(184 8’0 PO —— PP ~— -— & bee 6T 9k I°T BET B8tk e | 272 E72 1712 1°%2 394434
02t Fa 0 0 270 [ ¢ £6°0 01 O1 052 951 /S 2°0 2Z2F1  Z8b €1 574 279 12 61 0220 16/81/60
£9°0 B°0 €870 2871 6E'Q 21 O1 9s¢é BT 09 60 PBET bBbbk 28 1 6 2 2°2 @22 ee GETT 16441 /60
okt 28°0 10 2k"0 &0 F2°0 21 8 162 EST 02 B°T 6T RIS O G4 £°3 S°el 61 0£20 <49 SN 16422580
Is°'0 0 P°0> 670 670 21 F 892 0ST 09 81T SGbkI Z8b 278 1'8 8 1< G"EZ SIZT FULIIN dJ0 16512480
£93 12°0 "0 PF9°0 €670 270> 8 38 k52 ¢kt EF 1 ZET SEF Z1 "2 5°9 22 22 SP30  HAISHHD T16/T1T/20
1°0 £°0 570 P60 2°0> 8 6 922 1) SN € T°T JET S8t b1 £°8 £°4 £2 2€ ¢St 1snc 16/01/40 ‘
GTLET 61°0 271 271 €870 2°'0> 2> b 8el 8k 92 20 SET bAE 11 P2 572 S7BT SZ2 5280 390148 8> 1621490 E
1°0 © 0> 5870 270> &> 2 01t 81 81 8°0 Z£1 G2t 11 82 9°8 1¢ 82 8121 F-8 16411790
Sbe ST 08 29°0 270 ——- 1T - - -—-— 842 ISt 89 ST 2F1 145 €1 272 1°2 0722 8°E2 39Y43ny
€61 85°T 0 PS"0 PBBETZ S5°0 81 £ IS5k 651 ERT PB°T 991 B8 ST 9" 575 £2 02 0020 16/81/60
8T°Fl b2°T 570 21°T 8BI°E S5°0 91 1I> 95c £91 €01 271 051 918 5°0T 8°2 89 b2 Q€ NP | 16721760
£01 82’0 10 g0 271 20> kL P £8€ IST 0T BT BSTI  BIZ 11 5°¢ 5°3 02 61 S140 16/22/80
28722 kU a F°0> 2970 9470 kI & 9ee PSI  ER 8°1 21 EEPb =31 1°'g k'8 12 €2 0591 16/12/80
cET0 £°T S°1 21 20> B -8 60E SkI 29 I'T Okl 195 91 £°4 £79 p2 12 G230 I6/T1/20
5 g2 IT"0 2°T 2671 180 270> 0Ol O1 2e2 ZPT 62 €°T 8ET 28t -3} 8 G5°4 b2 S°B2 EIZT (TMIH 1601540
065 BT £°T £2°1 18°0 20> F It (%] Pl - S 970 ZET  9ZE 21 "2 G572 02 B2 G080 S3IHINH 3> 16421590
20°ss k27O 0 F0> I 2°0> 2> b (1748 6FT  0O€ 80 ZL£I  86E S°IT 8 5°8 02 -0 OEET HE-HE  TIB/TT/90
51 s 0728 - 277 - —— --— ETI 8 12E 28T 06 F°T DST  Z£9 =28 872 S°2 B712 O0O°FR2 395d43nd
0as 28T £ B0 271 ¢F°0 81 01 90 251 021 TI°T @291 962 £2 272 573 2@ 61 SE90 16/81760
2B°9T TO°Z 27 2°0 287 70 81 8 840 €91 G891 2°1 G891 6101 £1 8 9°2 b2 e DIET T16/21 /60
£8 SgTn I'g 1870 1 GE°D PT P b2E 291 21T 9°1 kST 809 81 47e 2 02 61 Sk30 16522780
2°bk2 2"l 1°0 93970 SS5°1 8F°0 22 € - Fd ] 96T 221 272 491 938 G/ 62 578 12 pe DEFT 16412480
okl s e 2706 k70> BOTO> 270> 2 11 €02 25T 81 €°T 0£1T 262 b1 9L 479 22 12 €030 16/11/20
80°kE EETO 9°E SOk 271 2'0> 81 o1 862 0sT 99 9°T kI 009 21 18 S5°¢4 G2 ce 02kT (diHH 1601420
G°2ET B 0 "t 17k 80°1T 2°'0> b+ 01 [5Y:18 Pl 8k 60 Okl 1%k -4 P2 F 2 D2 1e OkZ0 HO133> 16421790
€°ES E0°T K0 670 FE'T 270> Z2 8 061 SkT 19 €°T 0k 9k S°11 872 S°8 12 ke STkRT HZ2-Hd  16511/90
£S1 12°9¢ —- 2T - gE"q - —— ¢ SS1 8T 273 T1°1 2£1 692 £l b"2 9°¢ 5712 Z27ke 395438
oue PO N0 9°0 £°n S°0 01 & BEL 0sT 8 9°0 TI£1 282 €1 a F'3 02 61 2190 T6/81/60
¢ el €0ty 0 8+"0 S2°0 kr"0 O £1 cEl 05T 572 8°0 DOEI 962 118 62 E£°8 ke €E 0ERT 16541760
£8 200> n #°0> GSE°0 2+°0 O1 b 191 GST 9 P°T CZET 922 £ G°d 8°9 bl at 5290 16/22/80
F9°J1T 20°0 D 970 2E°0 1470 21T € 021 IST 9 2°2 ¢ZEI 092 8 8 & 12 §7E2  0bkST T6/12/80
€91 8E°0 2°0 PF°O> PO 20> 8 01 491 EPT S99 £°T PET 942 21 8°4 §°9 2¢ 12 SkGO 16-11/20
68742 du"n>= "3 1979 9E°0 2°0> 8 01 662 EPT 575 I°T ££1 082 £l £°d 874 52 £g 951 (SE T16/01/20
L as L 180 £ £ k"0 2°0> kb 4 bb 8k 9 570 1€ 592 S°I1T £°8 b2 02 £2 ST40 AHH W 3 16721790
T1°4F 85°0 £°0 670 sk°0 2°0> 2> 8 22 91 b T 82 £°8 12 22 GEST I-3H9 1611790

62T S92  EX

i
i
t
5
i
|
I

1344 hod  d-bid HAL H-£0H H-EHN 002 S5S1 SA1 ddbH 13 SQ08 AW GNOZ F4n1 Hd  "0"a dM3L d4M31 3UIL WOLIBJ0T  3ida

=
=
-

dlif 40 30449d4n 43144 4313371700 H1dd
HHHBHTH “3INAHA 1404 1Y 43342 STIIH 914
AGNLS NOTAHEISHOHIG AL1ITUNT 43140 ;

£ 31aul




L

39vd

89’
e
S8y
143
87471
€9

wviol

(41 4
0000°
29°1
00°
6l
vL e
69711
8t°si
96°€El
1
128

ge*
09°9
L
80¢
(83

HOd)

37avL SITHIIN

88’
Ly
8lelL”

96°

LI°EE
oL ol
09°¢2¢
957 €¢
€e’
oL

8e”
X
15°S

802

0t

901
A0y

SE'E
0000°
et
00"

[4 424
6570V

oL°ve
to-
Le’

6lL°
6LV
Lt
ETA U
£y

ANve
/100¥

ViVQ 31VY93LY3ANIQUIVH

v

{=OH8 3] STTIM 918

ALITI8VLIND3

X3ONI ALISYIAIO ¥3IAVIM NONNVHS

VYILdOHOINL # / IVAITILAONOAH #

SYIHLO INIDY3d

SUINITd ILAHAOYIVH INIDUAd

SY0LVAId INIDY¥3d

SYIYIHIVY ¥01237700 ININIJ

SHOLIITI0) ONIYILTI4 INIDYId

SY3I00IYHS INIDY3d

SY3IdVAIS INIDYIJ

SHSINVIYO # V101 / SY300IUHS #
SYIVHIS # +

SY012337700 ONIY3LTIA # / SYIAVYIS #
IVAIWONOGYIH) # + 1d3 # / 1d3 #

VXV1 101 / VXV1 3VAIWONOYIHD #
X3ONI 311018

SSINHIIY VXV1 1d3

SHSINVONO #

SSINHOTY WXVI

NOILVISN QI WvdIOdd
02:20:11L L1/20/26




2

vvd

6981 ey 12

etyohuos] etydeatqng

wiol K0d)
NOILNGININGD IN3JY3d ONV NOXVL LNVNIWOO

YiVQ 31VIFILIYIANIQNIVH
378YL SOI¥LIIW  L-IM8 HIIYI STIIM 914

v 3navl

09°¢¢

sndo303t4)

907 0

08 L2

eLyafuos]

ANVE 100Y

NOILIVISN :0I Wvd90ud
02:20: 11 LL/20/26



€

39vd

£9°¢

$ndojoaL4)

90°S

ayaLsdojeunayy

60°91

SJUTEERTS

6€° L1
eiydestqnq

69°81

eLyskuosy

NOILNSIYINGD INID¥Id ONV NWNI0D TVLOL NI VXVL INVNIWOQ 3AI4

ViVO 31VIGILYIANIONIVH

J18VL SOIML3W  L1-JM8 MIIYD STIIM 918

v 3navi

NOILVISN :GI Wvd90ud
02:20: Lt L11/20/26




|

39vd

8L
68V
0000°
€8°L
eLe
v €2
wo.vm
¥8°02
09°¢
90°2L
80"
Le:

€9L
LS

vioL

60°L
'y
0000°

00"
[14
L9°GE
L6l
¥9°L
9771
80"
ep°

HOdJ

8V §)

88"
96°€
0000°
1A
00°
6l
09°2¢
26°82
62°0L
85°8
oL’
€e”

149
1
68°S

80y

92

901
AJ0Y

oL
X8 4
0000°
90°9
1S*

98°S€
95°9
202
TARYAR
20’
9L°

£9°
9z*
6v°S

861

fd4

JANvE
/100y

ViVQ 31VIG31YIANIQNIVH

I4L3W  v2-M8 XM3FWD ST1IM 5Ig

S

Jnavi

ALITI8VLIND3

X3ONI ALISH3AIO ¥3IAVIM NONNVHS

VHILdOHOTYL # / IVAITILJONAAH #

SY3HLO INIDY3d

SYIJYIId ILAHJOYIVH INIDYId

SY0LVA3dd INIDY3d

SYAYIHLYD ¥01I3T100 INIDYA

$30L237700 ONIY3LTI4 IN3DY3d

SYIAQIUHS  INIQ¥Id

SY3dVHIS IN3DY3d

SWSINVDU0 # VI0L / SYICTIUHS #
SYIJVEDS # +

SY0L33710) ONIYILIIA # / SUIAVUIS #
AVAIWONOYIHD # + Ld3 # / 1d3 #

VXVl IVLI0L / VXV1 3VAIWONOYIHD #
X3ONI J1l01Id

SSANHOIY VXVl 1d3

SHSINVON0 #

SSINHIIY VXV1

NOILVISN QI Wv¥90dd
Lp:0L:L0 S2/20/26




4

39vd

14

oL

snsaejhuejoayy

iol

gyl py-SlL
eiydeatqng snsaejfuejoayy
HOdJ 907 NI0d

NOILNEININGD INIDU3d ANV NOXVL INVNIWOQ

ViVQ 3IVIGIIYIANIQUIVH

378Vl SOI¥IAW VvZ-M8 HIFW) ST1IM 9ig

S

Jeve

TARNAN

eLydediqng

JNVE 100¥

NOILVISN :QI Wvido0ud
lv:0L:L0 52/20/26




89°9
snipe|20y3aQ
28°9

SRWOUOL LYI0UILS

80°L

snsaejhue)

12°L
etydesiqng

¢¢ 0l

snsJaejhuejosyy

NOLLNETYINOD IN3DY3d ONV NWNT0D TVIO0L NI VXVL INVNIWOG 3AI4

ViVO 3IViEILYIANIOUIVH
J18vL SOIMIIW VZ2-ME8 M3I3¥) ST1IM 914
NOILVISN QI WVd90dd
€ 39vd - S 3lavl . lv:0i:L0 S2/20/26

—-mur

e NOLLVISN QI WY¥90dd




v9’ 8s” 89 ty* ALTIIGVLIND

R 22'€ L0y org X3ONI ALISH3AIO ¥3AVIM NONNVHS
1922 62pl- 62v9° 0000° VYILdOHITHL # / IVATTILAONOAH #
€9°1 00 9g° 6z'¢ SYIHLO INID¥Id
9¢°2 €9° 19°¢ 00 SYIDMITd ILAHAOUIVW INIDY3d
06° vl S L 22 S¥OLVO3d INIDY3d
v L1 vE" 0L b6 €2 ge L1 SUTAIHLVO ¥0LDITI0D ININHAd
28°2€ 98" €€ 80° vl 22 vy $¥01231700 ONI¥3LI4 INIJY3d
10°12 LL°Sp (21 8L SYIQIUHS INIDY3d
586 9L°¢ 66° 01 92l SYIIVHIS INIDUId
1z 9p* Tl 00° SWSINVONO # TVL0L / SYIAQIUHS #
€2 oL o A SYIIVEIS # +
0z ot- s ss- O OTONORTHD # % 143 # 1 143 #
vz 6c" 82" A VXVL TV10L / VXVL 3VQIWONOYIHD #
SL°S 10°¢L €675 §L°G X3ONI D1.018
wl L 6 L SSINHIIY VXVL Ld3
gzzl 6lE g6€ pSS SHSINVOUO #
85 €2 9€ L€ SSINHITY VXVL W
wioL WOdd 901 YNVE

X204 /100¥

Viva 31VH83143ANIQUIVI
SOIYI3W OLLOL6-VEME NIFYUD STTIM 914

NOILVISN :dI WvdHO0Ud
L 39vd v 9 Jiavl pELLLivL 0L/80/26



Z

I9vd

98°91 vLS¢
snaad i SNWoU0J LY20pU3
wviol WO0d)

NOILNEIYNINOD IN3J¥3d ONV NOXVI INVNIWOG

ViVQ 31VIGILY3IANIQYIVH
SOI¥I3W 0LL0L6-VEME N3IFYI STTIM 9i4

9

Jiavi

85762

sndojooLa)

507 M0

9e° LE

snasd L]

JNvE 100d

NOILVISN :QI Wvd9O0ud
veELLLIpL 0L/€0/26




¥6°S
elydeatgng

¥6°G

wni|nuig

826

SNOUOJ LYdopUg

e oL

sndojo3L4)

98°91

SN83J 17 : ;

NOIINSIVINQGD IN3JY¥3d ONV NWNT0D TVLOL NI VXV INVNIWOQ 3AIAd

VIVG J1VIEIIHIANIOEOVKH
SOTNL3W OLLOL6-VEME X33YD ST1IM 914
NOILVISN :QI Wvin0idd

€ 39vd . 9 Iavi pe:LL:pL 0L/€0/26



DOMINANTS IN COMMON

# DOMINANTS IN COMMON

INDICATOR ASSEMBLAGE
INDEX

SORENSON’S COMMUNITY
SIMILARITY INDEX

COMMUNITY LOSS INDEX

JACCARD COEFFICIENT
OF COMMUNITY

QUANTITATIVE SIMILARITY
INDEX-TAXA

QUANTITATIVE SIMILARITY
INDEX-FUNCTIONAL
FEEDING GROUP

TABLE 7

BIG WILLS CREEK
MACROINVERTEBRATE DATA

BWC1-910710
VERSUS
BW2A-910710

0.33

0.57

41.70

80.20

BWC1-910710
VERSUS
BW3A-910710

Dubiraphia
Cricotopus

0.29
0.61

43.11

75.68



TABLE 8

BIOMETRIC INTERPRETATION

% COLLECTOR GATHERERS
% COLLECTOR FILTERERS
% MACROPHYTE PIERCERS
% OTHERS

METRIC RANGE INTERPRETATION
HABITAT ASSESSMENT 104-135 EXCELLENT
: 71-106 GOOD
35-70 FAIR
0-34 POOR
TAXA RICHNESS
EPT INDEX GENERALLY INCREASES
SHANNON WEAVER WITH INCREASING
DIVERSITY INDEX WATER QUALITY
EQUITABILITY
BIOTIC INDEX GENERALLY INCREASES
% DOMINANT TAXON WITH DECREASING
TOLERANCE VALUE OF DOM. TAXON WATER QUALITY
% SHREDDERS
% SCRAPERS PERCENTAGES AND COMPOSITION
% PREDATORS SHOULD BE SIMILAR TO BACKGROUND

STATION FOR SIMILAR STREAM SIZES
AND HABITAT COMPOSITION

SCRAPERS / SCRAPERS + COL. FIL.

SHREDDERS / TOTAL

HYDROPTILIDAE / TRICHOPTERA

NO SIGNIFICANT
CHANGE AS COMPARED
TO BACKGROUND

EPT / EPT + CHIRONOMIDAE

GENERALLY INCREASING WATER
QUALITY AS APPROACHES 1.0

SIMILARITY INDICES

INDICATOR ASSEMBLAGE
INDEX (IAI)

JACCARD COEFFICIENT OF
COMMUNITY

SORENSON'S COMMUNITY
SIMILARITY INDEX

INCREASING SIMILARITY
AS APPROACHES 1.0

DOMINANTS IN COMMON

QUANTITATIVE SIMILARITY
INDEX (QSI-FFG)

QUANTITATIVE SIMILARITY
INDEX (QSI-TAXA)

GENERALLY INCREASES
WITH INCREASING
SIMILARITY

COMMUNITY LOSS INDEX

GENERALLY INCREASES WITH
INCREASING DISSIMILARITY




TABLE 9

FORT PAYNE WWTP
EFFLUENT LOADS TO BIG WILLS CREEK

LOADING BEFORE UPGRADE LOADING AFTER UPGRADE

DATE NO3-N NH3-N DATE BOD5 PO4-P NO3-N NH3-N
07/08/86 | 06/11/91 102.1 138.5 262.9 6.4
07/09/86 | 07/10/91 109.3 57.3 160 6.5
09/16/86 | 08/21/91 36.7 156.9 165.8 4.8
09/17/86 | 09/17/91 48.6 176.3 298.9 9.9
09/18/86 |

1bs/ lbs/ ibs/ 1lbs/
day day day day
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