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Arkansas Division of Environmental Quality 

Water Quality Management Plan Update Summary Sheet 

 

Date: April 12, 2021   Prepared by: Shane Byrum  

 

  New Permit   Renewal Permit   Amended Permit 

 

Type of Discharge: Municipal Wastewater 

 

Facility Name: City of Melbourne 

 

Permit No.: AR0020036 

 

Flow Rate (MGD):  0.41  

 

Receiving Stream: Mill Creek, thence to Piney Creek, thence to the White River 

  

Assessment Unit: AR_11010004_907 7Q10: 0 cfs
1
 

 

Planning Segment: 4F County: Izard 

 

Proposed Monthly Average Effluent Limits in mg/L: 

 

May-October:  10/15/3.9/6.0*/0.011**  (CBOD5/TSS/NH3-N/DO/TRC) 

November-March: 20/30/3.9/7.0*/0.011**  (CBOD5/TSS/NH3-N/DO/TRC) 

April:   20/30/3.9/7.0*/0.011**  (CBOD5/TSS/NH3-N/DO/TRC) 

 

   *DO is Inst. Min. 

   **TRC is Inst. Max. 

 

Current Monthly Average Effluent Limits in mg/L: 

  

May-October:  10/15/3.9/6.0   (CBOD5/TSS/NH3-N/DO) 

November-March: 25/30/10.3/6.0   (CBOD5/TSS/NH3-N/DO) 

April:   25/30/3.9/6.0   (CBOD5/TSS/NH3-N/DO) 

 

   *DO is Inst. Min. 

 

TMDL Limits: None  

 

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

 

 

 

 

 

 

 

Values in above table are from modeling analysis dated April 12, 2021. 

 

Outfall Location (Lat/Long): 36° 3’ 33.7” N; 91° 55’ 37.4” W 

 

                                                 
1
 USGS StreamStats web-based program. 

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 0.8 2.0 5.4 0.2 6.0 6.0 0.3 

2 0.2 5.0 6.0 0.0 6.0 6.2 0.0 
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Remarks:  

 

This is for the reissuance of the discharge permit for this existing facility. An updated model was performed 

with updated stream hydraulics and updated SOD rates. Based on the updated model, the following 208 

Plan updates are being made with this permit renewal: 

 

1. The monthly average CBOD5 limit during November-April is being revised from 25 to 20 mg/l. 

2. The monthly average NH3-N limit during November-March is being revised from 10.3 to 3.9 mg/l. 

3. The instantaneous minimum DO limit during November-April is being revised from 6.0 to 7.0 mg/l. 

4. A year-round instantaneous maximum TRC limit of 0.011 mg/l is being added. 
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Since probability of zero flow is greater than 0.1, then 7Q10 = 0 cfs. 
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This is designated Reach 1b in the model. This reach designates the point where DO water quality 

standard changes from 2 mg/l to 5 mg/l. This point occurs approximately 0.8 miles downstream of 

the Melbourne outfall. 
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Critical season 

Primary season 
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Model Input Data 
 

W.S. Drainage Area (mi
2
) :   6.38 (Reach 1a, Mill Creek at outfall) 

    10.1 (Reach 1b, Mill Creek at confluence with White Oak Branch)  

Ecoregion: Ozark Highlands 

QDESIGN :  0.41 MGD 

7Q10:  0 cfs (USGS StreamStats)  

Input Model Coefficients 

 
Reach 1a 

Coefficient – at 20
o
 C Input value Justification 

BODult./BOD5 2.3 EPA Guidance 

Kd (1/day) 0.5 MOA, rocky substrate 

Kn (1/day) 0.3 MOA, rocky substrate 

SOD (g/m
2
/day) 0.3 (critical season) 

1.0 (primary season) 

MOA, rocky substrate, TSS = 15 

MOA, rocky substrate, TSS = 30 

Ka (1/day) 10.5 (critical season) 

9.0 (primary season) 

O’Conner Dobbins equation 

O’Conner Dobbins equation 

Reach 1b 

Coefficient – at 20
o
 C Input value Justification 

BODult./BOD5 2.3 EPA Guidance 

Kd (1/day) 0.5 MOA, rocky substrate 

Kn (1/day) 0.3 MOA, rocky substrate 

SOD (g/m
2
/day) 0.3 (critical season) 

1.0 (primary season) 

MOA, rocky substrate, TSS = 15 

MOA, rocky substrate, TSS = 30 

Ka (1/day) 10.5 (critical season) 

9.0 (primary season) 

O’Conner Dobbins equation 

O’Conner Dobbins equation 

 

Applicable Water Quality Standards 

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

 Reach 1a Reach 1b Reach 1a Reach 1b 

D.O. Standard (mg/L) 2 5 6 

Temp. Standard (C) 29 22 
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Model Diagram 

 

 

Critical Season Stream Hydraulics 

 

Primary Season Stream Hydraulics 

 

 

 

R1a 

outfall Start reach 

1b (0.8 mi 

from 

outfall) 
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Critical Season Model (20036_C.smp) 

10/15/3.9/6 simulation (CBOD5/TSS/NH3/DO) 
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Primary Season Model (22004_P.smp) 

20/30/3.9/7 simulation (CBOD5/TSS/NH3/DO) 
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