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Arkansas Department of Energy and Environment – Division of Environmental Quality 

Water Quality Management Plan Summary 

 

Date: August 3, 2026    Reviewed by: Shane Byrum 

 

  New Permit   Renewal Permit   Modified Permit 

 

Type of Discharge: Domestic and Cafeteria Wastewater 

 

Facility Name: Arkansas Department of Corrections – East Regional Unit 

 

Permit No.: AR0045578 

 

Design Flow Rate (MGD): 0.65 

 

Receiving Stream: St. Francis River 

 

Assessment Unit: AR_08020203_002 7Q10: 430 cfs1 

 

Planning Segment: 5A County: Lee 

 

Proposed 208 Plan Monthly Average Effluent Limits in mg/L: 

 

Year-round:  30 / 30 / 2 / 2  (BOD5/TSS/DO2/PAA3) 

 

Current 208 Plan Monthly Average Effluent Limits in mg/L: 

  

Year-round:  30 / 30 / 2  (BOD5/TSS/DO2) 

 

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 10 5.0 5.0 7.0 Primary season was not 

modeled since the DO 

standard and permit limits 

are the same year-round, 

and primary season has 

higher upstream flow. 

  Values in above table are from a modeling analysis dated 12/15/2017. 

 

Outfall Location (Lat/Long): 34° 50’ 10.00” N; 90° 36’ 43.00” W 

 

Remarks: This is for the modification of the discharge permit for this existing facility to add 

Paracetic Acid (PAA) disinfection. The 208 Plan is being updated to add a year-

round instantaneous maximum PAA limit of 2.0 mg/l to the existing water quality 

limitations. 

 
1 7Q10 is published value at USGS Station 07047902 in USGS Scientific Investigation Report 2008-5065. 
2 DO limit is an Instantaneous Minimum. 
3 PAA limit is an Instantaneous Maximum. 
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Peracetic Acid (PAA) limit justification 

The facility will be using PAA as a supplemental method of disinfection. 

The receiving stream, the St. Francis River, has a 7Q10 flow of 430 cfs (Critical 

Season). In accordance with “OWQ Technology-based limitations for Peracetic 

Acid (PAA), March 3, 2026,” a Dilution Factor (DF) is calculated as follows: 

DF = discharge flow + (7Q10 × MZ) (all flows in cfs) 

 discharge flow 

Where: 

Discharge flow = 0.65 MGD = 1.01 cfs 

7Q10 = 430 cfs 

MZ = 0.25 for 7Q10 ≥ 100 

DF = 1.01 + (430 × 0.25) = 107 

 1.01 

DF ≥ 2 → PAA limit = 2.0 mg/L (Inst. Max.) 
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Model Input Data 
 

Receiving Stream:  St. Francis River 

QDESIGN = 0.65 mgd = 1.008 cfs 

7Q10 = 430 cfs (May-October from USGS Station 07047902) 

W.S. Drainage Area (mi2):  1830 

Ecoregion: Mississippi Alluvial Plain (least altered) 

Critical Season Stream Hydraulics 

 

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

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

Temp. Standard (C) 32 22 

Q stream (cfs) 431 Primary season not modeled 

since DO WQS and permit limits 

are the same  year round and 

there is more upstream flow in 

primary season. 

Velocity stream (fps) 0.512 

Depth stream (ft) 3.601 

 

Input Model Coefficients 

Reach 1 
Coefficient – at 20o C Input value Justification 

BODult./BOD5 2.3 Default 

Kd (1/day) 0.2 CPP, large river 

Kn (1/day) 0.1 CPP, large river 

SOD (g/m2/day) 1.5 CPP, sandy substrate 

Ka (1/day) 1.35 O’Conner Dobbins equation 
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Critical Season Primary Season

StationID DateSampled BOD5 TSS DO T NH3 StationID DateSampledBOD5 TSS DO T NH3

FRA0013 5/28/2002 12:24:00 PM1.53 29 4.3 24 0.069 FRA0013 11/25/2002 2:43:00 PM1.65 25.7 9.3 8.3 0.015

FRA0013 6/25/2002 3:14:00 PM1.58 6.3 28 0.01 FRA0013 12/17/2002 2:20:00 PM2.45 30.8 9 10 0.015

FRA0013 7/9/2002 1:39:00 PM2 42.5 8.43 31 0.006 FRA0013 1/28/2003 10:40:00 AM0.95 13.5 10.3 2 0.04

FRA0013 8/13/2002 12:45:00 PM0.91 10.3 8.17 27 0.003 FRA0013 11/12/2003 1:00:00 PM2.21 26.5 9.9 18 0.015

FRA0013 9/10/2002 3:15:00 PM2.64 15 0.003 FRA0013 12/2/2003 1:46:00 PM1.02 25.7 11.2 9.9 0.048

FRA0013 10/22/2002 10:35:00 AM2.15 25.5 6.55 16 0.034 FRA0013 2/18/2003 2:58:00 PM2.01 120 8.9 6 0.111

FRA0013 5/20/2003 2:55:00 PM1.78 85 5.1 22 0.074 FRA0013 3/18/2003 3:23:00 PM1.22 23.5 8.9 17 0.015

FRA0013 6/3/2003 11:14:00 AM1.26 14.5 8.6 21 0.065 FRA0013 4/15/2003 10:06:00 AM0.94 63.2 8.4 18.5 0.015

FRA0013 6/30/2003 12:47:00 PM1.66 54.5 8.3 27.5 0.015 FRA0013 1/13/2004 2:23:00 PM1.12 19.5 11.2 8 0.015

FRA0013 8/5/2003 11:22:00 AM1.15 37.7 5.3 27.5 0.034 FRA0013 2/17/2004 11:58:00 AM0.86 24.8 12.7 7 0.015

FRA0013 9/16/2003 1:00:00 PM1.64 45.2 8.9 24 0.015 FRA0013 3/9/2004 12:45:00 PM2.37 133 8.54 14 0.132

FRA0013 10/21/2003 1:03:00 PM2.23 29.5 9.9 21 0.015 FRA0013 4/20/2004 10:45:00 AM54.5 5.36 22 0.015

FRA0013 5/18/2004 1:31:00 PM2.21 88.8 6.3 23 0.116 FRA0013 11/9/2004 10:38:00 AM2.04 47.2 7.73 14.7 0.015

FRA0013 6/29/2004 2:29:00 PM3.43 29.2 4.87 26 0.015 FRA0013 11/30/2004 10:27:00 AM1.85 55.8 12.5 10.3 0.015

FRA0013 7/27/2004 2:22:00 PM1.89 47.2 6.67 27.5 0.015 FRA0013 1/11/2005 8:56:00 AM1.4 8.5 7.74 0.015

FRA0013 8/17/2004 10:14:00 AM1.98 17.2 7.37 24.9 0.015 FRA0013 2/8/2005 10:00:00 AM1.18 116 10 9.5 0.015

FRA0013 9/21/2004 10:35:00 AM2.98 21.5 7.18 22.5 0.015 FRA0013 3/8/2005 9:53:00 AM1.34 24.5 7.53 12.8 0.015

FRA0013 10/26/2004 10:49:00 AM2.61 25.3 6.89 22.8 0.015 FRA0013 4/5/2005 10:20:00 AM1.97 60.5 6.83 17.7 0.03

FRA0013 5/10/2005 10:00:00 AM2.49 39.2 7.54 22.1 0.015 FRA0013 11/1/2005 10:45:00 AM12.2 8.46 15.4 0.015

FRA0013 5/31/2005 10:38:00 AM2.96 18.5 6.86 24.7 0.015 FRA0013 12/6/2005 10:32:00 AM22.5 7.96 5.6 0.015

FRA0013 7/5/2005 9:35:00 AM 27.5 5.52 30.3 0.015 FRA0013 1/3/2006 10:25:00 AM22.2 7.77 10.4 0.015

FRA0013 8/9/2005 10:33:00 AM 12 5.64 30 0.015 FRA0013 1/31/2006 10:10:00 AM51 8.96 9.7 0.063

FRA0013 9/6/2005 12:15:00 PM 22.2 5.69 29.2 0.015 FRA0013 3/14/2006 10:15:00 AM277 6.67 16.4 0.133

FRA0013 10/4/2005 10:04:00 AM 24.8 5.62 0.015 FRA0013 4/11/2006 10:20:00 AM37 6.15 19 0.015

FRA0013 5/9/2006 10:20:00 AM 181 6.03 20.8 0.096 FRA0013 11/7/2006 10:35:00 AM25.2 9.38 12.1 0.015

FRA0013 6/20/2006 10:20:00 AM 181 6.08 27.7 0.224 FRA0013 12/12/2006 10:20:00 AM16.2 9.09 7.3 0.015

FRA0013 7/25/2006 9:10:00 AM 28.2 5.7 28.5 0.015 FRA0013 1/9/2007 10:40:00 AM46.8 8.88 8.9 0.03

FRA0013 8/22/2006 10:35:00 AM 20.2 5.6 27.5 0.015 FRA0013 2/27/2007 10:25:00 AM49.5 8.63 10.3 0.015

FRA0013 9/19/2006 10:35:00 AM 97 22.5 0.015 FRA0013 3/27/2007 10:30:00 AM16.3 12.7 21.2 0.015

FRA0013 10/17/2006 10:35:00 AM18.2 5.77 23.8 0.015 FRA0013 4/24/2007 10:45:00 AM22.5 10.2 21.3 0.015

FRA0013 5/15/2007 10:30:00 AM 39 6.8 25.9 0.015 FRA0013 11/27/2007 10:00:00 AM120 11.4 8.1 0.06

FRA0013 6/19/2007 10:30:00 AM 49.2 6.26 26.6 0.015 FRA0013 12/11/2007 11:05:00 AM28.8 14.5 9.9 0.062

FRA0013 7/24/2007 9:45:00 AM 17.2 8.74 26.9 0.015 FRA0013 1/29/2008 10:15:00 AM11.5 8.86 8 0.015

FRA0013 8/7/2007 10:30:00 AM 22 4.15 30.3 0.015 FRA0013 2/26/2008 10:15:00 AM24 17.1 6 0.036

FRA0013 9/18/2007 10:00:00 AM 21 6.68 23.7 0.015 FRA0013 3/25/2008 10:30:00 AM34 6.43 12.4 0.075

FRA0013 10/23/2007 10:30:00 AM 95 6.81 17.2 0.015 FRA0013 4/23/2008 10:20:00 AM11 5.24 19.7 0.015

FRA0013 5/27/2008 10:30:00 AM 24.5 5.83 24.8 0.015 FRA0013 11/4/2008 10:45:00 AM29.8 7.16 15.8 0.015

FRA0013 6/24/2008 10:30:00 AM 9.5 6.8 26.6 0.015 FRA0013 12/9/2008 10:30:00 AM23.5 7.77 9.5 0.298

FRA0013 7/29/2008 10:00:00 AM 29 4.88 29.7 0.015 FRA0013 1/28/2009 1:00:00 PM138 10.6 2.8 0.092

FRA0013 8/26/2008 10:30:00 AM 43.5 5.32 25.5 0.069 FRA0013 2/24/2009 10:20:00 AM22.5 10.7 7 0.071

FRA0013 9/16/2008 10:35:00 AM 33.5 7.1 21.6 0.015 FRA0013 3/24/2009 9:30:00 AM25.5 7.88 15.6 0.015

FRA0013 10/7/2008 10:30:00 AM 44.5 5.12 21.5 0.015 FRA0013 4/7/2009 10:15:00 AM33.5 8.13 13.3 0.015

FRA0013 5/19/2009 10:35:00 AM 18.8 4.26 20.6 0.047 FRA0013 11/3/2009 10:45:00 AM35 5.66 14.8 0.015

FRA0013 6/16/2009 10:30:00 AM 64 4.64 27.8 0.015 FRA0013 12/1/2009 11:30:00 AM13.5 8.53 10.4 0.015

FRA0013 7/14/2009 10:30:00 AM 156 3.94 27.8 0.182 FRA0013 1/26/2010 11:10:00 AM53.5 7.64 8.7 0.057

FRA0013 8/25/2009 10:30:00 AM 31 5.88 25.6 0.015 FRA0013 2/16/2010 10:45:00 AM14 11.3 2.7 0.032

FRA0013 9/22/2009 10:30:00 AM 41.5 5.75 24.2 0.015 FRA0013 3/30/2010 10:20:00 AM46 7.43 13.7 0.078

FRA0013 10/27/2009 12:10:00 PM 51.5 7.2 14.3 0.033 FRA0013 4/13/2010 10:40:00 AM80 5.4 20.8 0.046
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FRA0013 5/18/2010 10:45:00 AM 33 4.86 22.9 0.015 FRA0013 11/8/2010 9:45:00 AM 15 8.5 11.1 0.015

FRA0013 6/22/2010 12:26:00 PM 22.8 7.12 31.3 0.015 FRA0013 11/30/2010 10:15:00 AM94.5 8.5 9.1 0.089

FRA0013 7/20/2010 10:25:00 AM 28 8.15 30.5 0.015 FRA0013 1/4/2011 10:20:00 AM58.5 9.95 6.4 0.015

FRA0013 8/17/2010 10:30:00 AM 27.5 4.31 29.5 0.015 FRA0013 2/1/2011 8:15:00 AM47.5 9.67 9.1 0.015

FRA0013 9/21/2010 10:00:00 AM 27 5.2 25.5 0.015 FRA0013 3/8/2011 9:30:00 AM 161 7.27 9.7 0.106

FRA0013 10/19/2010 9:15:00 AM 29 5 18 0.032 FRA0013 4/12/2011 9:45:00 AM198 4.88 20.4 0.049

FRA0013 5/24/2011 8:50:00 AM 14 4.6 22 0.072 FRA0013 11/29/2011 9:40:00 AM71 6.69 9.4 0.052

FRA0013 5/24/2011 11:00:00 AM FRA0013 12/5/2011 10:15:00 AM94 8.35 8.4 0.049

FRA0013 6/14/2011 9:45:00 AM 37 3.45 27.2 0.06 FRA0013 1/31/2012 9:30:00 AM119 8.69 8.2 0.085

FRA0013 7/19/2011 10:15:00 AM 30 5.2 30.8 0.015 FRA0013 2/21/2012 9:40:00 AM 22 9.3 9.5 0.015

FRA0013 7/5/2011 1:30:00 PM FRA0013 3/20/2012 10:00:00 AM249 5.45 20.3 0.1

FRA0013 8/8/2011 11:47:00 AM FRA0013 4/17/2012 10:00:00 AM116 5.25 18.3 0.109

FRA0013 8/16/2011 10:00:00 AM 32.5 4.49 28.1 0.015 FRA0013 11/6/2012 10:00:00 AM21.5 7.25 12.2 0.015

FRA0013 7/18/2011 1:29:00 PM FRA0013 12/3/2012 10:20:00 AM27.3 8.33 13.7 0.015

FRA0013 9/20/2011 9:30:00 AM 26.5 5.74 21.4 0.015 FRA0013 1/15/2013 10:00:00 AM102 7.78 6.2 0.173

FRA0013 10/18/2011 9:40:00 AM 31.5 5.02 18.5 0.015 FRA0013 2/5/2013 10:20:00 AM115 6.81 8 0.097

FRA0013 5/7/2012 12:51:00 PM FRA0013 3/26/2013 10:00:00 AM28.5 7.08 7.5 0.045

FRA0013 5/29/2012 10:00:00 AM 43 5.88 28.8 0.015 FRA0013 4/23/2013 10:00:00 AM131 6.13 17.1 0.114

FRA0013 6/12/2012 10:15:00 AM 37 5.34 25.7 0.015 FRA0013 11/5/2013 10:30:00 AM23.5 8.19 14.8 0.015

FRA0013 7/17/2012 10:00:00 AM 43 4.68 30.5 0.033 FRA0013 12/16/2013 10:30:00 AM42.5 12.6 4.6 0.045

FRA0013 7/30/2012 12:20:00 PM FRA0013 1/14/2014 9:45:00 AM154 12 5 0.068

FRA0013 8/7/2012 10:00:00 AM 26.5 3.83 29.8 0.015 FRA0013 2/18/2014 10:00:00 AM50.5 12.4 6.3 0.033

FRA0013 9/11/2012 10:15:00 AM 23.5 3.5 24.7 0.015 FRA0013 3/11/2014 10:00:00 AM68.7 7.2 10.3 0.015

FRA0013 9/17/2012 12:33:00 PM FRA0013 4/22/2014 9:35:00 AM 70 5 19.5 0.081

FRA0013 10/9/2012 10:15:00 AM 30.5 7.2 14.9 0.032 FRA0013 11/3/2014 9:30:00 AM 19 5.52 12.2 0.015

FRA0013 5/28/2013 10:00:00 AM 16 5.95 23.8 0.031 FRA0013 12/1/2014 8:15:00 AM23.5 6.61 11 0.015

FRA0013 6/25/2013 10:15:00 AM 56 4.15 28.5 0.015 FRA0013 1/20/2015 10:00:00 AM42 7.4 5.4 0.051

FRA0013 7/30/2013 9:45:00 AM 62 4.25 25.7 0.038 FRA0013 2/3/2015 10:30:00 AM30.5 8.32 5.6 0.015

FRA0013 8/27/2013 10:10:00 AM 36.5 4.81 28 0.015 FRA0013 3/3/2015 9:43:00 AM23.5 8.11 2.6 0.056

FRA0013 9/17/2013 9:45:00 AM 44 4.9 24.7 0.015 FRA0013 4/28/2015 9:30:00 AM29.5 3.52 16.8 0.071

FRA0013 10/29/2013 10:20:00 AM 22 7.79 15.5 0.015 FRA0013 11/30/2015 10:10:00 AM53 6.32 11 0.015

FRA0013 5/20/2014 9:35:00 AM 72.7 3.85 18.7 0.063 FRA0013 12/14/2015 10:35:00 AM32 6.01 13.6 0.034

FRA0013 6/17/2014 10:05:00 AM 67 3.66 25.9 0.062 FRA0013 1/19/2016 9:30:00 AM15.5 11.6 4.3 0.042

FRA0013 7/22/2014 10:10:00 AM 44.8 2.97 26.6 0.015 FRA0013 2/23/2016 10:20:00 AM27.5 7.36 12.2 0.015

FRA0013 8/19/2014 10:00:00 AM 42 3.87 27.2 0.031 FRA0013 3/15/2016 10:00:00 AM120 4.76 16.5 0.191

FRA0013 9/30/2014 10:00:00 AM 24 3.12 23.6 0.015 FRA0013 4/26/2016 10:00:00 AM52.5 4.38 22.1 0.015

FRA0013 10/7/2014 10:20:00 AM 37.5 4.27 21 0.015 FRA0013 11/1/2016 10:00:00 AM35.5 3.02 21 0.015

FRA0013 5/5/2015 10:00:00 AM 88.7 2.33 21.5 0.04 FRA0013 12/5/2016 10:00:00 AM70.5 6.67 8.6 0.056

FRA0013 6/2/2015 10:00:00 AM 64.5 2.59 22 0.036 FRA0013 1/24/2017 10:00:00 AM141 6.42 11 0.079

FRA0013 7/21/2015 10:00:00 AM 19 1.8 30.4 0.015 FRA0013 2/21/2017 10:40:00 AM29.8 5.77 14.5 0.015

FRA0013 8/11/2015 10:00:00 AM 91.2 2.42 29.2 0.015 FRA0013 3/14/2017 10:00:00 AM492 5.96 8.8 0.093

FRA0013 9/1/2015 9:40:00 AM 39.5 2.24 26.8 0.015 FRA0013 4/25/2017 9:55:00 AM131 4.97 19.6 0.049

FRA0013 10/20/2015 10:00:00 AM21.5 4.94 15.3 0.015

FRA0013 5/3/2016 10:00:00 AM 148 3.91 19.5 0.226

FRA0013 6/7/2016 9:50:00 AM 51.8 2.94 25 0.031

FRA0013 7/26/2016 10:00:00 AM 30.5 2.12 31.4 0.015

FRA0013 8/16/2016 9:40:00 AM 47.8 2.46 27.3 0.015

FRA0013 9/20/2016 10:00:00 AM 40.3 2.22 24.9 0.015

FRA0013 10/4/2016 10:30:00 AM 37.5 3.36 21.7 0.015

FRA0013 5/2/2017 10:00:00 AM 188 3.65 18.5 0.097

FRA0013 6/27/2017 10:20:00 AM 102 3.52 25.9 0.015

FRA0013 7/31/2017 10:15:00 AM 48.8 3.02 27.5 0.015

FRA0013 8/15/2017 10:50:00 AM 126 3.04 24.9 0.015

FRA0013 9/26/2017 10:25:00 AM 17.3 3.69 26.4 0.015

FRA0013 10/3/2017 10:15:00 AM 18.3 4.84 22.7 0.015

FRA0013 11/27/2017 9:45:00 AM 15 10.7 10.5 0.015

Avg 2.05 45.22 5.31 24.67 0.03 1.56 62.93 8.21 11.73 0.05

BOD5 TSS DO T NH3 BOD5 TSS DO T NH3



9 

 

Critical Season Model (21962_C.smp) 

25/30/15/2 simulation (CBOD5/TSS/NH3-N/DO) 
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