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EXECUTIVE SUMMARY

Wasteload allocation modeling (WLA 91.07) dated August 25, 1991 was prepared for several
facilities which discharged into Red Chute Bayou. These facilities included Bossier City (LA
0065978, WP1222), Dogwood Subdivision North (GP7899), Dogwood Subdivision South
(GP7969), East Highland Mobile Home Park (LA0032981, WP3512), and Espanita Forest
Subdivision (GP7902). In this wasteload allocation, the Dogwood Subdivision South discharge was
not used in the model calibration run because the flow usually evaporated in the effluent ditch
before reaching Red Chute Bayou. Dogwood South was included in the TMDL projections. The
total design flow of discharges to the Bayou was 2.563 MGD (3.973 CFS). The wastewater
treatment facilities included in this wasteload allocation analysis are listed in Table A. Design
flows differ from those used in the 1984 study and were taken from the permit in effect in 1991.

TABLE A - Red Chute Bayou Dischargers Included in this Analysis

Discharger Permit RIVERMILE | DESIGN-FLOW | TREATMENT TYPE
(MGD} (CFS)
Dogwood North | GP7899 7.800 0.175 0.271 2-cell oxidation pond
East Highland LA0032981
WP3512 4.300 0.030 0.047 1-cell oxidation pond
Espanita Forest | GP7902 4.200 0.059 0.092 1-cell oxidation pond
Dogwood South | GP7969 5.796 0.299 0463 2-cell oxidation pond

Bossier City has constructed a new treatment facility which discharges into the Red River. Six
other small facilities which were included in the 1984 model have also been eliminated after
research showed that they should not be included in the model. Negotiations are underway to
eventually reroute the effluent from Dogwood North and Dogwood South to the Bossier City
facility, however, these two facilities have been retained in the model to reflect current conditions.
Based on this update, the Red Chute Bayou model was reevaluated. The old model was verified
by running at the same calibration conditions. The same results were obtained, confirming the
reliability of the original model run.

The predictive model was then rerun without the Bossier City and six minor discharges. The
summer run upstream loading and flow were as per the original calibration. The same upstream
conditions were used for the winter run because seasonal critical flow data was not available, The
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initial violation of DO criteria of 3.7 mg/] measured at the headwater (river mile 9.00) was due
to this overly conservative assumption. Therefore, the initial violation of DO criteria shown
between river miles 9.00 and 8.50 for the winter runs was disregarded.

A Use Attainability Analysis (UAA) was conducted on Red Chute Bayou to assess past and current
chemical, physical, and biological conditions. The UAA established DO criteria of 5 mg/L for the
winter season (November - April) and 3 mg/L for the summer season (May - October). This criteria
has been adopted as the standard for Red Chute Bayou by the Water Bodies Use Designations
(LAC 33:1X.1123)}(WP18). The model calculations indicate that Red Chute Bayou can meet the DO
criteria with summer effluent limits of 20/10/2 (CBOD./NH,-N/effluent DO) and winter limits of
30/15/2 (CBODy/NH,-N/effluent DO) for all modeled discharges.

Appendix A includes graphs of model calibration and TMDL projections. Appendix B includes
tables of minimum dissolved oxygen values at various treatment levels and selected model input
data set for summer and winter seasons. Appendix C includes tables of selected model output data
set for summer and winter seasons. Appendix D includes a vector diagram of the outfalls.
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Graphs of'-
Model Calibration: @ CBOD
o NBOD
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I'_‘_i_gure 1 CBOD Calibration Curve

CALIBRATION
Red Chute Bayou i Bossler City
: 1960 DATA

10 4

9

84

74
c
B 84
[+]
D +

84
m
]
I 44
L

3

2.

14

'R

e ARREL T T T T e e AR REEE S L
® ] 7 8 5 4 3 2 1 0
River Milss
[




Figure 2 NBOD Calibration Curve
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Figure 3 DO Calibration
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Figure 4 Summer Season Effluent DO=2 Projection Curve
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Figure S5 Summer Season Effluent DO=5 Projection Curve
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Figure 6 Summer Season Effluent DO=6 Projection Curve
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Figure 7 Winter Season Effluent DO=2 Projection Curve
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Figure 8 Winter Season Effluent DO=5 Projection Curve
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Figure 9 Winter Season Effluent DO=6 Projection Curve
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APPENDIX B

Model Data Set:-

Minimum DOs at various Treatment Levels
Input: @ Calibration
e 10/05/2 (Summer)
] 10/05/5 (Summer)
e  30/15/2 (Winter)
® 30/15/5 (Winter)




Table 1 Model Calibration Input Data

Red Chute Bayou at Bossier City calibration

-9.000
DATA
WIDTH

DEPT

AR WD DI LW

TEMP

PHOTO

RESP

SATDO

EVAP

(=)

SEDI

=W

COXY

1
CSED

1l
NOXY

1
NSED

1
NONPFLOW

1

2

3
NONPNBOD

1

2

3

4

5
NONPCBOD

9.000

7
3.7¢
3.95
4.40
5.20
5.65
6.25
7.00

3.70
3.985
4.40
5.20
5.65
€.25
7.00
1
0.000
1
0.000
1
0.000
1
0.000
1
0.000
4 .
7.800
5.910
5.500
4.300
1
¢.000
1
0.000
1
0.000
1
0.000
3
8.050
6.250
€.200
5
8.050
6.250
6.200
4.500
4.300
3

0.000

1.000
53.000
46.000
46.000
41.000
52.600
30.000
52.000

1.000

1.510
1.740
1.720
1.930
1.520
1.920
0.714

1.000
28.700

1.000

0.000

1.000

0.000
1.000
7.786
1.000
0.000
1.000
1.400

1.600

1.600
2,500
1.060
0.100
1.000
0.025
1.000
0.080
1.000
¢.005
1.000
0.630
0.630
0.000
1.000
8.000
5.000
8.000
15.000
15.000
1.000

100
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1 8.050 6.000
2 6.250 6.000
3 €.200 4.000
NONPDO 3 1.000
1 8.050 3,700
2 6.250 3,700
3 6.200 0.000
C-REAER 5 1.000
MINI-KL 1.9
.DISP 1 1.000
¢.000 0.000
STOP
FLOW
SENS 1.000
9,000 2.140
7.800 0.040
5.910 1.240
4.300 0.047
4.200 0.010
STOP
NBOD
SENS 1.000 1.000
9.000 2.140 8.770
7.800 0.040 52.485
5.910 1.240 7.500
4,300 0.047 45.000
4.200 0.010 76.000
STOP
CBOD
SENS 1.000 1.000
9,000 2.140 4.550
7.800 0.040 41.100
5.910 1.240 3.500
4.300 0.047 10.000
4,200 0.010 €0.500
STOP
DO
SENS 1.000 1.000
9.000 2.140 3.700
7.800 0.040 €.400
5.910 1.240 3.400
4.300 0.047 1.400
4.200 0.010 1.400
STOP
HALT

B3




Table 2 Minimum DO at various Treatment Levels
Summer Critical Conditions

I

30 15 2 2.5383
20 10 2 3.1288
10 10 £ 3.4143
10 5 2 3.7104
10 2 2 3.8865
5 b4 2 4.0094

NO DISCHARGE
30 15 5 2.62286
20 10 5 3.2223
10 10 5 3.5128
10 S 5 3.8107
10 2 5 3.9810
5 2 5 4.1127

NO DISCHARGE
30 15 6 2.6506
20 10 6 3.2504
10 10 6 3.5408
10 5 ] 3.8353
10 2 6 4.0057
5 2 6 4.13%0

NO DISCHARGE

B4




Table 3 Minimum DO at various Treatment Levels

Winter Season

30 15 2 5.49%6
20 10 2 5.8511
10 10 2 €.1106
10 5 2 6.0249
10 2 2 6.0653
5 2 6.1107
NO DISCHARGE
30 15 5 5.6194
20 10 5 6.0310
10 10 5 6.2569
10 5 5 6.4239
10 2 5 €.5241
5 2 5 6.6339
NO DISCHARGE
30 15 € 5.6560
20 10 6 6.0725
10 10 6 €.3027
10 5 6 6.47217
10 2 6 6.5729
5 2 ] 6.6827
NO DISCHARGE

BS




R e
Table 4 Summer TMDL Input Data - 10/05/2

e

Red Chute Bayou TMDL 10/05 treatment 2 effluent DO

-5.000  9.000  0.000 100
DATA
WIDTH 7 1.000

1 3.70 53.000

2 3.95 46.000

3 4.40 46.000

4 5.20 41.000

5 5.65 52.000

6 6.25 30.000

7 7.00 52.000
DEPTH 7 1.000

1 3.70 1.510

2 3.95 1.740

3 4.40 1.720

2 5.20 1.930

5 5.65 1.520

6 6.25 1.920

7 7.00 0.714
TEMP 1 1.000

1 0.000  29.250
PHOTO 1 1.000

1 0.000 0.000
RESP 1 1.000

1 0.000 0.000
SATDO 1 1.000

1 0.000 7.658
EVAP 1 1.000

1 0.000 0.000
SEDI 1 1.000

1 0.000 1.000
COXY 1 1.000

o1 0.000 0.100

CSED 1 1.000

1 0.000 0.025
NOXY 1 1.000

1 0.000 0.080
WSED 1 1.000

1 0.000 0.005
NONPFLOW 3 1.000

1 8.050 0.630

2 6.250 0.620

3 6.200 0.000
NONPNBOD 5 1.000

1 8.050 8.000

2 6.250 5.000

3 6.200 8.000

4 4.500  15.000

5 4.300  15.000
NONPCBOD 3 1.000

1 8.050 6.000

2 6.250 6.000

3 6.200 4.000
NONPDO 3 1.000
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1 8.050 3.700

2 6.250 3.700
3 6.200 0.000
C-REAER 5 1.000
MINI-KL 1.9
DISP 1 1.000
0.000 0.000
STOP
FLOW
SENS 1.000
9.000 3.449
7.800 0.339
5.796 0.579
4.300 0.059
4.200 0.115
STOP
NBOD
SENS 1.000 1.000
9.000 3.449 8.770
7.800 0.339 21.500
5.796 0.579 21.500
4.300 0.059 21.500
4.200 0.115 21.500
STOP
CBOD
SENS 1.000 1.000
9.000 3.449 4.550
7.800 0.339 23.000
5.796 0.579 23.000
4.300 0.059 23,000
4.200 0.115 23.000
STOP
Do
SENS 1.000 1.000
9.000 3.449 3.700
7.800 0.339 2.000
5.796 0.579 2.000
4.300 0.05% 2.000
4.200 0.115 2.000
STOP
HALT

- - -
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Table § Summer TMDL Input Data - 10/05/5

Red Chute Bayou TMDL 10/05 treatment 5 effluent DO

-9.000 9.000 0.000 100
DATA
WIDTH 7 1.000

1 3.70 53.000

2 3.9% 46.000

3 4.40 46.000

4 5.20 41.000

5 5.65 52,000

6 6.25 30.000

7 7.00 £2.000
DEPTH 7 1.000

1 3.70 1.510

2 3.95 1,740

3 4.40 1.720

4 5.20 1.930

5 5.65 1.520

6 6.25 1.920

7 7.00 0.714
TEMP i 1.000

1 0.000 29,250
PHOTO 1 1.000

1 0.000 ¢. 000
RESP 1 1.000

1 0.000 0.000
SATDO 1 1.000

1 0.000 7.658
EVAP 1 1.000

1 0.000 0.000
SEDI 1 1.000

1 0.000 1.000
CoXY 1 1.000

1 0.000 0.100
CSED 1 1.000 ‘

1 0.000 0.025
NOXY 1 1.000

1 0.000 0.080
NSED 1 1.000 '

1 0.000 0.005
NONPFLOW 3 1.000

1 B.050 0.630D

2 6.250 0.630

3 6.200 0.000
NONPNBOD 5 1.000

1 8.050 8.000

2 6.250 5.000

3 6.200 8.000

4 4.500 15.000

5 4.300 15.000
NONPCEOD 3 1.000

1 8.050 6.000

2 6.250 €.000

3 6.200 4.000
NONPDO 3 1.000

1 8.050 3.700

2 6.250 3.700
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Table 6 Winter TMDL Input Data - 30/15/2

S

Red Chute Bayou TMDL 30/15 treatment 2 effluent DO

-9.000
DATA
WIDTH

w N =

DEPT

~SoaUs whER Do nn

SEDI

COXY

1
CSED

1
NOXY

1l
NSED

1
NONPEFLOW

1

2

3
NONPNBOD

1

2

3

4

5

9.000

7
3.70
3.95
4.40
5.20
5.65
6.25
7.00

3.70
3.95
4.40
5.20
5.65
6.25
7.00
1
0.00¢C
1
0.000
1
0.000
1
0.000
1
6.c000
1
0.000
1
0.000
1

8.050

0.000

1.000
53.000
46.000
46.000

41.000

52.000
30.000
52.000
1.000
1.510
1.740
1.720
1.530
1.520
1.820
0.714
1.000
19.140
1.000
0.000
1.000
0.000
1.000
9.250
1.000
0.00C0
1.000
1.000
1.000
0.100
1.000
0.025

6.000

100
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APPENDIX C

Model Data Set:-

Output: ® 10/05/2 (Summer)
L 10/05/5 (Summer)
] 30/15/2 (Winter)
] 30/15/5 (Winter)
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