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Arkansas Department of Environmental Quality 

Water Quality Management Plan Update Summary Sheet 

 

Date: July 22, 2020  Modeling Engineer:  Terry Liu Reviewed By: Shane Byrum  

 

  New Permit   Renewal Permit                        Amended Permit 

 

Type of Discharge: minor treated sanitary and cafeteria wastewater 

 

Facility Name: Arkansas Department of Corrections - North Central Unit 

 

Permit No.: AR0044016 

 

Design Flow Rate (MGD): 0.09 

 

Receiving Stream: Moccasin Creek, thence to the White River 

 

HUC + Reach Code: 11010004+908 7Q10: 0.0 cfs 

 

Planning Segment: 4F County: Izard 

 

Proposed Monthly Average Effluent Limits in mg/L (CBOD5/TSS/NH3-N/DO): 

 

April:   10/15/3.9/5* *DO is Instantaneous Minimum 

May-October:  10/15/3/5.1* *DO is Instantaneous Minimum 

November-March: 10/15/5/5* *DO is Instantaneous Minimum 

 

Current Monthly Average Effluent Limits in mg/L (CBOD5/TSS/NH3-N/DO): 

 

April:   10/15/3.9/5* *DO is Instantaneous Minimum 

May-October:  10/15/3/5* *DO is Instantaneous Minimum 

November-March: 10/15/5/5* *DO is Instantaneous Minimum  

 

TMDL Limits: None 

 

Justification (Sag = Minimum Modeled Value ≠  Difference in Value): 

 

Reach 

No. 

Length 

(miles) 

DO 

WQSC 

(mg/L) 

DO 

SagC 

(mg/L) 

Distance 

to DO 

SagC 

(miles) 

DO 

WQSP 

(mg/L) 

DO 

SagP 

(mg/L) 

Distance 

to DO 

SagP 

(miles) 

1 0.5 5.0 
1
 5.0 0.06 6.0 7.1 0.0 

  Values in above table are from a modeling analysis dated July 22, 2020. 

 

Outfall Location (Lat/Long): 36° 10’ 10.65” N; 92° 09’ 29.15” W  

 

Remarks: This is for the reissuance of the discharge permit for this existing facility. A new model was 

performed with updated hydraulics. Based on updated model, the DO limit during critical 

season is required to be revised to meet water quality standard for DO. The 208 Plan is being 

updated to revise the instantaneous minimum DO limit during May through October from 

5.0 mg/L to 5.1 mg/L. 

 

                                                 
1
 Critical season DO standard for Moccasin Creek at the discharge location is set by a UAA, and is more stringent 

than the default ecoregion standard for watershed less than 10 square miles. The watershed area at discharge 

location is 6.34 square miles based on USGS StreamStats. 
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Sediment Oxygen Demand (SOD) for Various Temperatures and Ecoregion 
5 

 

1
 Projected TSS instream after mixing. 

2 
TSS values are from MOA with EPA found in the CPP. SOD values for rocky substrate are 

the lower end of range given in the MOA. SOD values for sandy substrate are the upper end 

of range given in the MOA. 
3
 These TSS concentrations are outside of the range given in the MOA, so the corresponding 

SOD values are estimated. 
4
 SOD values given in this table are the lower and upper ends of the recommended range. SOD 

values between the upper and lower values are acceptable based on nature of substrate.  
5
 Deviations from these rates may take place in situations of high instream dilution, which 

significantly reduces the impact of the benthal (sediment) deposits on oxygen consumption. In 

these situations, justification on a case by case basis will be provided in the documentation 

submitted to EPA. 
6
 Applicable ecoregions are based on the general characteristics of waterbodies within each 

ecoregion (Rocky, Gravel, or Mixed). A different substrate type may be used based on site 

specific observations of the particular stream in question. 

Rocky Substrate
4 

Applicable Ecoregions
6 

TSS
1 

SOD20 SOD22 SOD29 SOD30 SOD31 Ozark Highlands 

Boston Mountains 

Ouachita Mountains 
15

2 
0.3 0.34 0.51 0.54 0.57 

20
2 

0.5 0.56 0.84 0.90 0.95 

30
2 

1.0 1.12 1.69 1.79 1.90 

45
3 

1.4 1.57 2.37 2.51 2.66 

90
3 

1.8 2.02 3.04 3.22 3.42 

Mixed Substrate
 

 

Arkansas River Valley 

Gulf Coastal Plain 
TSS

1 
SOD20 SOD22 SOD29 SOD30 SOD31 

15
2 

0.4 0.45 0.68 0.72 0.76 

20
2 

0.7 0.79 1.18 1.25 1.33 

30
2 

1.3 1.46 2.20 2.33 2.47 

45
3 

1.6 1.80 2.70 2.87 3.04 

90
3 

1.9 2.13 3.21 3.40 3.61 

Sandy Substrate
4 

 

Arkansas River Valley 

Gulf Coastal Plain 

Delta 

 

TSS
1 

SOD20 SOD22 SOD30 SOD31 SOD32 

15
2 

0.5 0.56 0.90 0.95 1.01 

20
2 

0.8 0.90 1.43 1.52 1.61 

30
2 

1.5 1.69 2.69 2.85 3.0 

45
3 

1.8 2.02 3.22 3.42 3.62 

90
3 

2.0 2.25 3.58 3.80 4.02 
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Flow Diagram: 
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Model Input Data 
 

W.S. Drainage Area (mi
2
) :   6.34     

Ecoregion: Ozark Highlands 

QDESIGN :  0.09 MGD 

7Q10:  0 cfs (1983 Arkansas Geological Commission Map)   

Input Model Coefficients 

 
Reach 1 

Coefficient – at 20
o
 C Input value Justification 

BODult./BOD5 2.3 EPA Guidance 

Kd (1/day) 0.4 MOA, rocky substrate 

Kn (1/day) 0.3 MOA, rocky substrate 

SOD (g/m
2
/day) 0.5 MOA, rocky substrate 

Ka (1/day) 7.7 (critical season) 

8.1 (primary season) 

O’Conner Dobbins equation 

O’Conner Dobbins equation 

 

Applicable Water Quality Standards 

 Critical Season (May-Oct.) Primary Season (Nov.-Apr.) 

 Reach 1 Reach 1 

D.O. Standard (mg/L) 5.0 
2
 6.0 

Temp. Standard (C) 29 22 

                                                 
2
 Critical season DO standard for Moccasin Creek at the discharge location is set by a UAA, and is more stringent 

than the default ecoregion standard for watershed less than 10 square miles. The watershed area at discharge 

location is 6.34 square miles based on USGS StreamStats. 
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Critical Season Stream Hydraulics 

 

Primary Season Stream Hydraulics 
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Critical Season Model (44016_C.smp) 

10/15/3/5.1 simulation (CBOD5/TSS/NH3/DO) 
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Primary Season Model (44016_P.smp) 

10/15/5/5 simulation (CBOD5/TSS/NH3/DO) 
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