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STATE OF MISSOURI 
 

DEPARTMENT OF NATURAL RESOURCES 
 

MISSOURI CLEAN WATER COMMISSION 
 

 
CONSTRUCTION PERMIT 

 
The Missouri Department of Natural Resources hereby issues a permit to: 

City of Clarksville 
111 North Howard Steet 

P.O. Box 530 
Clarksville, MO 63336  

 
for the construction of (described facilities): 

See attached. 

 
Permit Conditions: 

0BSee attached. 

 
Construction of such proposed facilities shall be in accordance with the provisions of the Missouri Clean Water Law, Chapter 644, RSMo., and 
regulation promulgated thereunder, or this permit may be revoked by the Department of Natural Resources. 
 
As the department does not examine structural features of design or the efficiency of mechanical equipment, the issuance of this permit does not 
include approval of these features. 
 
A representative of the department may inspect the work covered by this permit during construction. Issuance of a permit to operate by the 
department will be contingent on the work substantially adhering to the approved plans and specifications. 
 
This permit applies only to the construction of water pollution control components; it does not apply to other environmentally regulated areas. 
 

 
July 7, 2025 

 
 

 
June 26, 2026 

   Effective Date         Modification Date      
 
 

December 31, 2027   
   Expiration Date        Heather S. Peters, Director, Water Protection Program 
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CONSTRUCTION PERMIT 
 
I. CONSTRUCTION DESCRIPTION 

This project extends the Clarksville Wastewater Treatment Facility (WWTF) outfall so that it 
discharges directly to the Mississippi River. Updated effluent limitations have been 
established for the new outfall location, which will go into effect following construction 
completion. The project includes the installation and construction of a submersible lift station 
(6 feet by 7 feet, 15.5-foot depth) with a duplex submersible pumping system rated at 200 
gallons per minute (GPM) at 150 feet total dynamic head (TDH), a minimum 30 HP motor, 
valve vault, and outfall check valve. The project also includes approximately 3,550 linear 
feet of 4-inch diameter polyvinyl chloride (PVC) Standard Dimension Ratio (SDR)-26 force 
main and associated fittings. The force main alignment follows the same general route as the 
previously approved gravity main design, within the existing road right of way. The project 
will also include general site work appropriate for the scope and purpose of the project. 

 
II. COST ANALYSIS FOR COMPLIANCE 

Pursuant to Section 644.145, RSMo., when issuing permits under this chapter that 
incorporate a new requirement for discharges from publicly owned combined or separate 
sanitary or storm sewer systems or publicly owned treatment works, or when enforcing 
provisions of this chapter or the Federal Water Pollution Control Act, 33 U.S.C. 1251 et seq., 
pertaining to any portion of a publicly owned combined or separate sanitary or storm sewer 
system or [publicly owned] treatment works, the Department of Natural Resources shall 
make a “finding of affordability” on the costs to be incurred and the impact of any rate 
changes on ratepayers upon which to base such permits and decisions, to the extent allowable 
under this chapter and the Federal Water Pollution Control Act. This process is completed 
through a cost analysis for compliance. Permits that do not include new requirements may be 
deemed affordable.  
 
The department is not required to determine cost analysis for compliance because the permit 
contains no new conditions or requirements that convey a new cost to the facility. 

 
III. CONSTRUCTION PERMIT CONDITIONS 

The permittee is authorized to construct subject to the following conditions: 
 

1. This construction permit does not authorize discharge. 
 

2. All construction shall be in accordance with the plans and specifications submitted by 
Klinger & Associates, P.C. on April 14, 2026, and signed and sealed by Mark Bross, P.E. 
on April 8, 2026, Ryan Stonecipher, P.E. on April 10, 2026, and Joseph Kirby, P.E. on 
April 14, 2026, and approved by the department on June 26, 2026. 

 
3. Regulation 10 CSR 20-4.040(18)(B)1 requires that projects be publicly advertised, 

allowing sufficient time for bids to be prepared and submitted. Projects should be 
advertised at least 30 days prior to bid opening. 
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4. The department must be contacted in writing prior to making any changes to the 
approved plans and specifications that would directly or indirectly have an impact on the 
capacity, flow, system layout, or reliability of the proposed wastewater treatment 
facilities or any design parameter that is addressed by 10 CSR 20-8, in accordance with 
10 CSR 20-8.110(11). 

 
5. As per 10 CSR 20-4.040, all changes in contract price or time within the approved scope 

of work must be by change order in accordance with Section 19 of this rule. 
 

6. State and federal law does not permit bypassing of raw wastewater; therefore, steps must 
be taken to ensure that raw wastewater does not discharge during construction. If a 
sanitary sewer overflow or bypass occurs, report the appropriate information to the 
department’s electronic Sanitary Sewer Overflow/Bypass Reporting system at 
https://dnr.mo.gov/mogem/ or the Northeast Regional Office per 10 CSR 20-7.015(9)(G). 
 

7. In addition to the requirements for a construction permit, 10 CSR 20-6.200 requires land 
disturbance activities of 1 acre or more to obtain a Missouri State Operating Permit to 
discharge stormwater. The permit requires best management practices sufficient to 
control runoff and sedimentation to protect waters of the state. Land disturbance permits 
will only be obtained by means of the department’s ePermitting system available online 
at https://dnr.mo.gov/data-e-services/missouri-gateway-environmental-management-
mogem. See https://dnr.mo.gov/data-e-services/water/electronic-permitting-epermitting 
for more information. 

 
8. A United States Army Corps of Engineers (USACE) Section 404 Department of Army 

permit (§404) along with the department’s Section 401 Water Quality Certification or 
waiver (§401) may be required for the activities described in this permit. This permit is 
not valid until these requirements are satisfied. If construction activity will disturb any 
land below the ordinary high water mark of jurisdictional waters of the U.S., then a 
§404/§401 will likely be required. Since the USACE makes determinations on what is 
jurisdictional, you must contact the USACE to determine permitting requirements. See 
https://dnr.mo.gov/water/business-industry-other-entities/permits-certification-
engineering-fees/section-401-water-quality for more information or you may contact the 
department’s Water Protection Program at 573-522-4502 or wpsc401cert@dnr.mo.gov. 
 

9. Upon completion of construction: 
A. The City of Clarksville will become the continuing authority for operation and 

maintenance of these facilities; 
 

B. Submit an electronic copy of the as-builts if the project was not constructed in 
accordance with previously submitted plans and specifications; 

 
C. Submit the Statement of Work Completed form (https://dnr.mo.gov/document-

search/wastewater-construction-statement-work-completed-mo-780-2155) to the 
department in accordance with 10 CSR 20-6.010(5)(N), with the final effluent 
limitations in the operating permit going into effect upon approval. 

https://dnr.mo.gov/mogem/
https://dnr.mo.gov/data-e-services/missouri-gateway-environmental-management-mogem
https://dnr.mo.gov/data-e-services/missouri-gateway-environmental-management-mogem
https://dnr.mo.gov/data-e-services/water/electronic-permitting-epermitting
https://dnr.mo.gov/water/business-industry-other-entities/permits-certification-engineering-fees/section-401-water-quality
https://dnr.mo.gov/water/business-industry-other-entities/permits-certification-engineering-fees/section-401-water-quality
mailto:wpsc401cert@dnr.mo.gov
https://dnr.mo.gov/document-search/wastewater-construction-statement-work-completed-mo-780-2155
https://dnr.mo.gov/document-search/wastewater-construction-statement-work-completed-mo-780-2155
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IV. REVIEW SUMMARY 
1. CONSTRUCTION PURPOSE 

The proposed project includes relocating the existing outfall from the small drainage 
ditch to the Mississippi River by constructing a submersible lift station with duplex 
pumping system and a 4-inch PVC SDR-26 force main. The force main follows the same 
general alignment as the previously approved gravity main design. 

 
2. FACILITY DESCRIPTION 

The City of Clarksville currently operates an existing WWTF consisting of a single-cell 
lagoon fed by a 10-inch diameter vitrified clay pipe from the city’s main lift station. The 
treatment facility uses ultraviolet treatment for disinfection. Sludge is retained in the 
lagoon. Treated effluent discharges to an unnamed tributary to the Mississippi River, 
which is classified as a stream; it reaches the Mississippi River via a channel along 
County Road 209. The WWTF has a design flow of 106,000 gallons per day (gpd) and 
the estimated peak flow is 352,980 gpd. Design sludge production is currently 15.9 dry 
tons/year. The City of Clarksville has approximately 198 in-town customers and 19 out-
of-town customers. 
 
The WWTF is undergoing improvements by adding a new effluent lift station and force 
main to extend the outfall to the Mississippi River directly. The project includes a 
submersible lift station with duplex pumping system rated at 200 GPM at 150 feet TDH 
and approximately 3,550 linear feet of 4-inch diameter PVC SDR-26 force main. With 
the new outfall discharging to the Mississippi River, the effluent limits will change 
following construction.  
 
The City of Clarksville, Missouri, is located in the northeastern Missouri county of Pike 
along Missouri Highway 79. The existing WWTF is located 0.6 miles southeast of 
County Road 209 and Highway 79 intersection. 

 
3. COMPLIANCE PARAMETERS 

The existing facility permit limits are being updated as a part of the project, due to 
relocating the outfall. The new outfall will discharge directly to the Mississippi River, 
rather than a tributarty to the Mississippi River, and the new limits for MO-0039632 
reflect this change, as established in the Water Quailty and Antidegradation Review dated 
October 2024. The applicable limits following the completion of construction to the 
facility will be: 

 

Parameter Units 
Daily 

Maximum 
Limit 

Weekly 
Average 

Limit 

Monthly 
Average 

Limit 
Biochemical Oxygen Demand5 mg/L  45 30 

Total Suspended Solids mg/L  67.5 45 
Ammonia as N (Jan-Mar) mg/L 12.0  8.0 
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Ammonia as N (Apr-Jun) mg/L 6.0  4.0 
Ammonia as N (Jul-Sep) mg/L 6.0  4.0 
Ammonia as N (Oct-Dec) mg/L 12.0  8.0 

 
4. ANTIDEGRADATION 

The department has reviewed the antidegradation report for this facility and issued the 
Water Quality and Antidegradation Review dated October 2024, due to relocation of the 
facility outfall. See APPENDIX – ANTIDEGRADATION.  
 

5. REVIEW OF MAJOR TREATMENT DESIGN CRITERIA  
The WWTF has a design flow of 106,000 GPD and the estimated peak flow is 352,980 
GPD. Design sludge production is currently 15.9 dry tons/year and sludge is retained in 
the lagoon. The design population of the facility is 1,060 people. This project will reduce 
the impact on the current discharge stream by eliminating the outfall. The discharge will 
impact the Mississippi River, but due to the flows and mixing zones in the Mississippi 
River the impact will be less than the impact on the current discharge stream.  
 
Construction is to be completed in accordance with the requirements in 10 CSR 20 
Chapter 8, Minimum Design Standards.  

 
6. OPERATING PERMIT 

Operating permit MO-0039632 for the Clarksville WWTF was modified to reflect the 
construction activities. The operating permit was successfully public noticed from 
January 24, 2025, to February 24, 2025, with no comments received. The operating 
permit issued March 1, 2025, includes the effluent limitations that will become effective 
after the department receives and approves the statement of work complete for this 
construction. 

 
Mustahsin Reasad 
Financial Assistance Center  
mustahsin.reasad@dnr.mo.gov 
 
Joshua Brown, P.E. 
Financial Assistance Center 
joshua.brown@dnr.mo.gov  
 
APPENDICES 

• Antidegradation 
• Summary of Design 
• Project Location Map 

mailto:mustahsin.reasad@dnr.mo.gov
mailto:joshua.brown@dnr.mo.gov
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1. PURPOSE OF ANTIDEGRADATION REVIEW REPORT 

 
The Clarksville Wastewater Treatment Facility (WWTF) is a 106,000 gallons per day (gpd) facility currently 
receiving actual flows of about 118,000 gpd based on Discharge Monitoring Report (DMR) data from the 
past five years of operation. The treatment facility consists of a single cell lagoon that is fed by a 10-inch 
vitrified clay pipe from the city’s main lift station. Effluent is disinfected with an ultraviolet (UV) 
disinfection system prior to discharge, and sludge is stored in the lagoon. The current operating permit 
includes limits for ammonia as nitrogen that the facility is not reliably equipped to meet. An Antidegradation 
Review Request was submitted by Abra Spisso, P.E. with Klingner & Associates, P.C. on behalf of the City 
of Clarksville to evaluate alternatives to enable the Clarksville WWTF to reliably comply with the effluent 
limitations of the operating permit. An antidegradation review was previously conducted in 2018, with the 
preliminary determination issued in July 2018. Because the project did not move forward in the years 
following this previous review, the prior antidegradation preliminary determination expired. This review is 
therefore conducted to analyze the same proposal and to provide an updated preliminary determination. 

 
In accordance with Missouri’s Water Quality Standards [10 CSR 20-7.031(3)] and federal antidegradation 
policy at Title 40 Code of Federal Regulation (CFR) Section 131.12 (a), the department developed a 
statewide antidegradation policy and corresponding procedures to implement the policy. A proposed 
discharge to a water body will be required to undergo a level of Antidegradation Review that documents that 
the use of a water body’s available assimilative capacity is justified. Effective August 30, 2008, and revised 
July 13, 2016, a facility is required to use Missouri’s Antidegradation Implementation Procedure (AIP) for 
new and expanded wastewater discharges. 

The AIP specifies that when the proposed activity results in a reduction by 10 percent or more of the: 
• facility assimilative capacity for any pollutant as a result of any single discharge; 
• segment assimilative capacity for any pollutant as a result of all discharges combined after existing 

water quality (EWQ); or 
• any new or expanded discharge that the department determines will likely result in the increased 

accumulation of pollutants or their degradation products in sediment or fish tissue, 
then a demonstration of necessity (i.e., alternatives analysis) and a determination of social and 
economic importance are required. 

The applicant elected to determine that all pollutants of concern (POC) require a demonstration of necessity 
(i.e., alternatives analysis) and a determination of social and economic importance in the absence of existing 
water quality data for the receiving stream. An alternatives analysis was conducted to fulfill the requirements 
of the Antidegradation Implementation Policy (AIP). 

 
The preferred alternative is the relocation of the outfall by the construction of gravity sewer main to extend 
the outfall to the Mississippi River. The receiving waterbody is currently an unnamed Tributary to 
Mississippi River, but the preferred alternative would relocate the outfall to a direct discharge to the 
Mississippi River. The design flow is unchanged at 106,000 gpd. 

 
The following is a review of the Antidegradation Review Report for Clarksville Lagoon Improvements for the 
Clarksville WWTF prepared by Mark Bross, P.E. of Klingner & Associates dated May 24, 2018, and with the 
new application and document summarizing changes since the previous review received May 7, 2024. 
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2. PERFORMANCE BASED LIMITS 

 
Table 2-1: Performance Based Limits 

 
PARAMETER 

 
Unit 

 
Basis Daily 

Maximum 
Weekly 
Average 

Monthly 
Average 

Flow MGD FSR *  * 
BOD5 mg/L PBL  45 30 
TSS mg/L PBL  67.5 45 

Escherichia coli** #/100mL FSR  630 126** 
Ammonia as N  

 
 
 
 

 
mg/L 

 
 
 
 
 

 
PBL 

   
(January) 12.0 8.0 
(February) 12.0 8.0 
(March) 12.0 8.0 
(April) 6.0 4.0 
(May) 6.0 4.0 
(June) 6.0 4.0 
(July) 6.0 4.0 

(August) 6.0 4.0 
(September) 6.0 4.0 

(October) 12.0 8.0 
(November) 12.0 8.0 
(December) 12.0 8.0 

Oil & Grease mg/L FSR 15  10 
Total Phosphorus mg/L FSR *  * 

Total Kjeldahl Nitrogen mg/L FSR *  * 
Nitrite + Nitrate mg/L FSR *  * 

 
PARAMETER 

 
Unit Basis for 

Limits 

 
Minimum 

  
Maximum 

pH SU PBL 6.5  9.0 
 

PARAMETER 
 

Unit Basis for 
Limits 

  Monthly 
Avg. Min 

BOD5 Percent Removal % FSR   65 
TSS Percent Removal % FSR   65 

* - Monitoring requirement only 
** - #/100mL; the Monthly Average for E. coli is a geometric mean. 

*** - Parameter not previously established in previous state operating permit. 
Basis for Limitations Codes: 
MDEL – Minimally Degrading Effluent Limit TBEL – Technology-Based Effluent Limit 
NDEL – Non-Degrading Effluent Limit WQBEL – Water Quality-Based Effluent Limit 
PBL – Performance Based Limit FSR – Federal or State Regulation 
BPJ – Best Professional Judgment 
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3. FACILITY INFORMATION 

 
Table A-2 of the current operating permit includes final effluent limitations and monitoring requirements that 
became effective for the facility on April 1, 2022. In contrast to the previous limit set, the Table A-2 
requirements includes limitations for ammonia as nitrogen which include a monthly average limit of 1.4 mg/L 
from April 1st through September 30th, and a monthly average limit of 2.8 mg/L from October 1st through 
March 31st, which are based on the U.S. Environmental Protection Agency’s (EPA) 1999 Update of Ambient 
Water Quality Criteria for Ammonia. Based on historical DMR data, the facility averages approximately 2.7 
mg/L and 3.5 mg/L in the summer and winter seasons, respectively. The facility as currently designed and 
operated is therefore not equipped to reliably meet the new limits for ammonia. 

 
Facility Name: Clarksville Wastewater Treatment Facility 
Address: 0.6 miles SE of CR 209 on Hwy 79 Intersection, Clarksville, MO 63336 
Permit #: MO-0039632 
County: Pike 
Facility Type: Domestic, POTW 
Owner: City of Clarksville 
Continuing Authority: Same as owner 
UTM Coordinates: X = 682505, Y = 4358746 
Legal Description: Landgrant 01758 
12 digit watershed: 07110004-1002 
Ecological Drainage Unit: Central Plains/Cuivre/Salt 

 
A. FACILITY PERFORMANCE HISTORY: 

 
A review of the past 5 years of Discharge Monitoring Report data show exceedances in the following 
parameters: 
-BOD % Removal (3/31/2020, 6/30/2020, 9/30/2020, 12/31/2020, 3/31/2022, 6/30/2022) 
-TSS % Removal (3/31/2020, 6/30/2020, 9/30/2020, 12/31/2020, 3/31/2022, 6/30/2022) 
-Chloride (6/30/20, 9/30/2020) 
-E. coli (5/31/2020, 7/31/2020, 6/30/2022, 9/30/2022) 
-Ammonia as Nitrogen (9/30/2022) 
-pH (3/31/2022, 6/30/2022, 9/30/2022) 

According to inspection reports, the exceedances for BOD and TSS removal percentage may be due to flood 
water from the Mississippi River entering the collection system and diluting the influent wastewater. Per 
special condition #8 of the Operating Permit, the city must continue to work on addressing inflow and 
infiltration issues in the collection system and shall submit a report annually to provide a summary of the 
efforts from the past year and to discuss future planned maintenance and repairs. 

 
A routine compliance inspection was conducted by Mike Smith on February 17, 2016, and found the facility 
to be in noncompliance with the Missouri Clean Water Law, the Clean Water Commission Regulations, and 
Missouri State Operating Permit #MO-0039632. The following unsatisfactory findings were listed in the 
inspection report: 

• Failed to comply with the percent removal efficiency limits contained in the operating permit. 
• Failed to conduct operational monitoring twice per week to ensure adequate wastewater systems in- 

plant operational control. 
• Failed to provide adequate fencing to discourage trespassing and prevent entering of livestock, as 

required by Special Condition #10 of the operating permit. 
• Failed to provide proper warning signs on all sides of facility. 
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An engineering and compliance inspection was conducted by Scott Adams on February 12 and February 15, 
2021, and found the facility to be in noncompliance with the Missouri Clean Water Law, the Clean Water 
Commission Regulations, and Missouri State Operating Permit #MO-0039632. The following unsatisfactory 
findings were listed in the inspection report: 

• Failed to comply with permitted effluent limits for E. coli and the permitted minimum required 65- 
percent removal for BOD and TSS. 

• Failed to consistently sample for all parameters and failed to accurately report all sample results and 
monitoring as required by Table A-1 and Standard Conditions Part 1, Section A, of the operating 
permit. 

• Failed to submit complete operational monitoring reports using the eDMR system as specified in 
Special Conditions #1 and #7 and Standard Conditions, Part 1, Section B, of the operating permit. 

B. NATURAL HERITAGE REVIEW 
A Missouri Department of Conservation Natural Heritage Review was obtained by the applicant. Two species 
of bats, Indiana and Northern Long-Eared, may be present in the project area. The following 
recommendations were made for construction activities: 

• Revegetate disturbed areas to minimize erosion, preferably with native plant species compatible with 
the local landscape. 

• Avoid entry or disturbance of any cave inhabited by gray bats and when possible, retain forest 
vegetation along the stream. 

• Check the project site for any karst features and make every effort to protect groundwater in the 
project area. 

• Be alert for Bald Eagles nesting areas and follow federal guidelines if eagle nests are seen. 
• Manage construction to minimize sedimentation and run-off to nearby streams. 
• At stream and drainage crossings, avoid erosion, silt introduction, petroleum or chemical pollution, 

and disruption or realignment of stream banks and beds. 
• If any trees need to be removed for the project, contact the U.S. Fish and Wildlife Service for 

coordination under the Endangered Species Act. 
• Inspect and clean equipment thoroughly before moving between project sites. 
• Remove any mud, soil, trash, plants (or plant material) or animals from equipment before leaving 

any water body or work area. 
• Drain water from boats and machinery that have operated in water. 
• When possible, wash and rinse equipment thoroughly with hard spray or hot water (≥140° F) and 

dry in the sun before using again. 

C. GEOHYDROLOGIC EVALUATION 
A Geohydrologic Evaluation was submitted with the request and the receiving stream is gaining for discharge 
purposes (see Appendix B). 

4. RECEIVING WATERBODY INFORMATION 
 

A. RECEIVING WATERBODY 

Table 4-1: Outfalls Table 

OUTFALL DESIGN FLOW (CFS) TREATMENT LEVEL EFFLUENT TYPE 
001 0.164 Equivalent to Secondary Domestic 
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Table 4-2: Receiving Stream(s) 

 
WATER-BODY NAME 

 
CLASS 

 
WBID 

 
DESIGNATED USES* 

 
12-DIGIT HUC 

DISTANCE TO 
CLASSIFIED 

SEGMENT (MI) 

Mississippi River P 3699 AHP-WWH, WBC-A, SCR, 
HHP, IRR, LWP, IND 07110004-1002 Direct Discharge 

* AHP = Aquatic Habitat Protection - To ensure the protection and propagation of fish, shellfish, and wildlife. AHP is further subcategorized as: 
WWH = Warm Water Habitat; CLH = Cool Water Habitat; CDH= Cold Water Habitat; EAH = Ephemeral Aquatic Habitat; MAH = Modified 
Aquatic Habitat; LAH = Limited Aquatic Habitat; DWS = Drinking water supply; GRW = Groundwater; HHP = Human Health Protection as it 
relates to the consumption of fish; IND = Industrial water supply; IRR = Irrigation - Application of water to cropland or directly to cultivated plants 
that may be used for human or livestock consumption; LWP = Livestock and wildlife protection - Maintenance of conditions in waters to support 
health in livestock and wildlife; WBC = Whole Body Contact recreation where the entire body is capable of being submerged. WBC is further 
subcategorized as: WBC-A = Whole body contact recreation that supports swimming uses and has public access; WBC-B = Whole body contact 
recreation that supports swimming; SCR = Secondary Contact Recreation (like fishing, wading, and boating). 

 
Table 4-3: Receiving Stream Segments 

Receiving Water Body Segment Outfall #1: 

Upper end segment* UTM coordinates: X = 682505; Y = 4358746 Outfall 

 
Lower end segment* UTM coordinates: 

 
X = 683563; Y = 4358048 

Confluence with Fox Creek 
(Presumed Use Stream) (C) 

(WBID = 5020) 
*Segment is the portion of the stream where discharge occurs. Segment is used to track changes in assimilative capacity and is bound at a minimum 
by existing sources and confluences with other significant water bodies. 

 
B. MIXING CONSIDERATIONS AND LOW FLOW VALUES 

 
The proposed receiving waterbody is the Mississippi River, which is a class P stream. The applicant used data 
from USGS Gaging Station 05587450 (Mississippi River at Grafton, Illinois), which is approximately 65 
miles downstream from the outfall, taken from June 5, 2009, to June 5, 2024, to determine low-flow values. 

Table 4-4: Receiving Stream(s) Low-Flow Values 

RECEIVING STREAM 
LOW-FLOW VALUES (CFS) 

1Q10 7Q10 30Q10 

Mississippi River 20,487 27,708 32,776 

Table 4-5: Mixing Considerations 
MIXING ZONE (CFS) 

[10 CSR 20-7.031(5)(A)4.B.(II)(a)] 
ZONE OF INITIAL DILUTION (CFS) 

[10 CSR 20-7.031(5)(A)4.B.(II)(b)] 
1Q10 7Q10 30Q10 1Q10 7Q10 30Q10 

5,122 6,927 8,194 1.64 1.64 N/A 

 
C. EXISTING WATER QUALITY 

No existing water quality data was submitted. The facility will discharge to the Mississippi River. To 
determine receiving stream low-flow values, data from USGS Gaging Station 05587450 (Mississippi River at 
Grafton, Illinois) was used. While this gaging station is located approximately 65 miles downstream of the 
Clarksville outfall, it represents the nearest gaging station for which total flow data is available. There are 
additional USGS gaging stations located closer to Clarksville, but the Grafton gaging station is the closest 
gaging station that records flow data. 
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The applicant was not able to utilize USGS gaging station data to establish existing water quality due to the 
lack of water quality data in the location of the facility discharge. The nearest downstream gaging station is 
the Mississippi R. at Lock & Dam 25 (Lower) (Corps) [Site Number 390019090412801]. This station is 
approximately 30 miles downstream of the Clarksville outfall and does not record data for concentrations of 
pollutants to establish existing water quality (e.g., dissolved oxygen concentration, TSS concentration, 
ammonia as nitrogen concentration). Stations that are further downstream are in the St. Louis metropolitan 
region and incorporate discharges from several significant facilities and therefore may not be representative 
of water quality near Clarksville. The nearest upstream gaging station is the Mississippi River at Hannibal 
station [Site Number 05501600], which is located approximately 35 miles upstream of Clarksville. Due to the 
distance and the presence of several significant dischargers in between Hannibal and Clarksville along the 
Mississippi River, the data taken from the Hannibal gaging station may not be representative of water quality 
near Clarksville. Therefore, in the absence of data to establish existing water quality near the discharge 
location, the applicant assumed that the discharge will result in a reduction by 10 percent or more of the 
pollutant assimilative capacity of the Mississippi River. 

 
A TMDL is a calculation of the maximum amount of a given pollutant that a body of water can absorb before 
its water quality is affected. If a water body is determined to be impaired as listed on the 303(d) list, then a 
watershed management plan will be developed that shall include the TMDL calculation. The proposed 
facility will discharge to the Mississippi River with a TMDL for chlordane and polychlorinated biphenyls 
(PCBs) approved by the EPA on November 3, 2006. (https://dnr.mo.gov/document-search/mississippi-river- 
chlordane-pcb-total-maximum-daily-load). 
o This facility would not be considered to be a contributing source to the impairment. 

D. RECEIVING WATER MONITORING REQUIREMENTS 
 

No receiving water monitoring requirements recommended at this time. 

5. ANTIDEGRADATION REVIEW INFORMATION 
 

A. TIER DETERMINATION 
Waterbodies are assigned Tier 1, 2, or 3 protection levels. 

 
Tier 1 protection is applied to a waterbody on a pollutant by pollutant basis for pollutants which may cause or 
contribute to the impairment of a beneficial use or violation of Water Quality Criteria (WQC); and prohibit 
further degradation of Existing Water Quality (EWQ) where additional pollutants of concern (POCs) would 
result in the water being included on the 303(d) List. According to the AIP, the waters may receive the POCs 
that are causing impairments if 1) the discharge would not cause or contribute to a violation of the WQS, 2) 
all other conditions of the state permitting requirements are met (i.e., no discharge options are explored and 
technology based requirements (including ELGs) are met); and 3) the permit is issued with the highest 
statutory and regulatory requirements. 

• While the receiving waterbody, the Mississippi River, has a TMDL for chlordane and PCBs, these are 
not pollutants of concern for this discharge. Therefore, there are no Tier 1 pollutants for this review. 

Tier 2 level protection is assigned to the waterbody on a pollutant by pollutant basis that prohibits the 
degradation of water quality of a surface water unless a review of reasonable alternatives and social and 
economic considerations justifies the degradation in accordance with the methods presented in the AIP. 

• Tier 2 Pollutants for this review include: biochemical oxygen demand (BOD), total suspended solids 
(TSS), E. coli, ammonia, oil and grease, total phosphorus, total Kjeldahl nitrogen, nitrite + nitrate, and 
pH. 

Tier 3 protection prohibits any degradation of water quality of Outstanding National Resource Waters and 
Outstanding State Resource Waters as identified in Tables D and E of the Water Quality Standards (WQS). 
Temporary degradation of water receiving Tier 3 protection may be allowed by the department on a case-by- 
case basis as explained in Section VI of the AIP. 

https://dnr.mo.gov/document-search/mississippi-river-chlordane-pcb-total-maximum-daily-load
https://dnr.mo.gov/document-search/mississippi-river-chlordane-pcb-total-maximum-daily-load
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• As this proposed discharge is located at the Mississippi River, the receiving waterbody is not an 

Outstanding National Resource Water or an Outstanding State Resource Water, and as such Tier 3 is 
not applicable. 

Below is a list of POCs reasonably expected and identified by the permittee in their application to be in the 
discharge. Pollutants of concern are defined as those pollutants “proposed for discharge that affect beneficial 
use(s) in waters of the state.” They include pollutants that “create conditions unfavorable to beneficial uses in 
the water body receiving the discharge or proposed to receive the discharge” (AIP, Page 6). 

 
Table 5-1: Pollutants of Concern and Tier Determinations 

Pollutants of Concern Tier Review Type Comment 

Biological Oxygen Demand (BOD5)/DO 2* Alternatives Analysis  

Total Suspended Solids (TSS) ** Alternatives Analysis  

Escherichia coli (E. coli) 2* Alternatives Analysis Disinfection required, UV 
proposed 

Ammonia as N 2* Alternatives Analysis  

Oil & Grease 2* Alternatives Analysis Permit limits applied 
Total Phosphorus 2* Alternatives Analysis 10 CSR 20-7.015(9)(D)8. 

Total Kjeldahl Nitrogen 2* Alternatives Analysis 10 CSR 20-7.015(9)(D)8. 
Nitrite + Nitrate 2* Alternatives Analysis 10 CSR 20-7.015(9)(D)8. 

pH *** Alternatives Analysis Permit limits applied 
* Tier assumed. 

** Tier determination not possible: No in-stream standards for these parameters. 
*** Standards for these parameters are ranges. 

 
B. NECESSITY OF DEGRADATION 

The AIP specifies that if the proposed activity does result in a reduction by 10 percent or more of the 
assimilative capacity then a demonstration of necessity (i.e., alternatives analysis) and a determination of 
social and economic importance are required. Part of that analysis as shown below is the evaluation of non- 
degrading alternatives, such as regionalization or no discharge systems. 

 
The applicant has the option of assuming discharge will result in a reduction by 10 percent or more of the 
assimilative capacity and proceeding directly to the alternatives analysis, thereby avoiding the determination 
of the assimilative capacity of the receiving water. The applicant has elected this option. 

I. REGIONALIZATION 
Regionalization eliminates the need to maintain an operating permit by diverting wastewater flows 
to be treated at a capable regional facility. There are no regional facilities with sufficient capacity to 
accept the flows within several miles of the Clarksville. The nearest communities with publicly 
owned treatment works are Louisiana, about 10 miles away, and Eolia, about 11 miles away. Neither 
the Louisiana WWTP (MO-0023124) nor the Eolia WWTF (MO-0112470), have sufficient excess 
capacity to accommodate the full wastewater flows from Clarksville. The nearest treatment facility 
with sufficient capacity to treat the flows is the Northeast Correctional Center WWTF 
(MO-0118966), which is located approximately 18 miles from Clarksville. This distance means that 
the regionalization alternative is not a practicable option. 

II. NO DISCHARGE EVALUATION 
To assess the feasibility of converting to a non-discharging form of treatment, the construction of a 
land application system was evaluated. This alternative would necessitate attainment of acreage for 
the land application system, and the construction of additional storage volume, an irrigation system, 
and a pumping system to feed effluent to the irrigation system. The current lagoon cell can hold 
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approximately 5.2 million gallons of water at the design depth. Based on the requirement in 10 CSR 
20-8.200(6)(C)1.C. to provide at least 105 days of storage of the design flows and net rainfall minus 
evaporation for a 1 in 10 year 24-hour return frequency for land application systems, the engineer 
estimated that this alternative would require the construction of a cell to provide about 7.52 million 
gallons of storage in addition to the existing lagoon cell. Furthermore, it would require the 
attainment of 59 acres of suitable land for application, and construction of a 560 gallons per minute 
effluent pumping station. Because the existing facility is located within the 100-year flood plain of 
the Mississippi River, this alternative may necessitate that the land application fields are located 
such that the facility would need to pump the effluent across Highway 79, presenting an additional 
engineering challenge for this option. At an estimated present worth of approximately $4.4 million, 
this alternative was deemed impracticable because it is not economically efficient in comparison 
with the base case alternative. 

 
III. ALTERNATIVES TO NO DISCHARGE 

I. ALTERNATIVE #1: LEMNA ENVIRONMENTAL TECHNOLOGIES LEMTEC 
POLISHING REACTOR 
The first alternative considered was the installation of a Lemna Environmental 
Technologies LemTecTM Polishing Reactor system. This option would utilize the existing 
lagoon with the addition of two 5-HP aspirators, and the installation of a LemTec Polishing 
Reactor (LPR). The LPR consists of submerged attached growth media modules and a 
cover to retain heat. In addition to the LPR installation, this alternative would include 
supplementary piping and electrical work. With an estimated present worth value of 
$1,707,841, this alternative is 223.3 percent the value of the base case alternative and is 
deemed economically inefficient and therefore impracticable. 

II. ALTERNATIVE #2: WASTEWATER COMPLIANCE SYSTEM, INC. – BIO DOMES 
The second alternative considered was the installation of a Wastewater Compliance 
Systems (WCS) Bio-Domes system. This option utilizes the existing lagoon with the 
installation of 48 Bio-Dome units, a 400-foot baffle curtain, two 10-HP blowers, and self- 
sinking aeration feed lines. In addition, this alternative would include the construction of a 
structure to house the blowers, additional electric lines, and SCADA system. Bio-Domes 
are considered by the department to be an innovative technology, and this alternative would 
therefore include additional requirements as found in 10 CSR 20-8.110(6). With an 
estimated present worth value of $1,169,116, this alternative is 152.8 percent the value of 
the base case alternative and is deemed economically inefficient and therefore 
impracticable. 

 
III. ALTERNATIVE #3: VEOLIA ANOXKALDNES LAGOON GUARD MBBR 

The third alternative considered was the installation of an AnoxKaldnes Lagoon Guard 
Moving Bed Biofilm Reactor (MBBR) by Veolia. This option consists of a process train 
with one MBBR reactor, a clarifier equipped with weirs and air lift, a sludge holding tank, 
and two 5-HP blowers, and additional piping and a lift station, and will also include 
electrical work. With an estimated present worth value of $1,441,701, this alternative is 
188.5 percent the value of the base case alternative and is deemed economically inefficient 
and therefore impracticable. 

IV. ALTERNATIVE #4: NEXCOM OPTAER SAGR 
The fourth alternative considered was the installation of a submerged attached growth 
reactor (SAGR) system by Nexcom. This option consists of the construction of a SAGR 
unit with two 7.5-HP blowers. The SAGR would consist of two units with aeration and rock 
filtration covered with soil. In addition to the SAGR installation, this alternative would 
include additional piping, a new lift station, and electrical work. With an estimated present 
worth value of $2,077,446, this alternative is 271.6 percent the value of the base case 
alternative and is deemed economically inefficient and therefore impracticable. 
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V. ALTERNATIVE #5: LAND APPLICATION 

See 5.B.II. NO DISCHARGE EVALUATION above for discussion of the land application 
alternative. 

VI. ALTERNATIVE #6: OUTFALL RELOCATION TO MISSISSIPPI RIVER (GRAVITY 
FLOW) [PREFERRED ALTERNATIVE] 
The sixth alternative considered was to maintain the existing treatment train but to construct 
a new gravity main to direct the final treated effluent to discharge directly to the Mississippi 
River. With an estimated present worth value of $773,971, this alternative is 101.2 percent 
the value of the base case alternative and is therefore deemed economically efficient. This 
option is the preferred alternative. 

 
VII. ALTERNATIVE #7: OUTFALL RELOCATION TO MISSISSIPPI RIVER (PUMPED 

FLOW) [BASE CASE] 
The seventh alternative considered was to maintain the existing treatment train but to 
construct an effluent pump station and force main to direct the final treated effluent to 
discharge directly to the Mississippi River. With an estimated present worth value of 
$764,988, this alternative has the lowest estimated present worth value and is therefore the 
base case alternative. While this option is considered economically efficient and 
practicable, it was not selected in favor of Alternative 6. 

VIII. ALTERNATIVE #8: TRIPLEPOINT NITROX 
The eighth alternative considered was the installation of a Triplepoint NitrOx system. This 
option consists of the construction of two basins filled with media with two 15-HP blowers 
installed near the east side of the existing lagoon, and a tertiary filtration unit. Additional 
piping and electrical work would also be required. With an estimated present worth value of 
$1,648,887, this alternative is 215.5 percent the value of the base case alternative and is 
deemed economically inefficient and therefore impracticable. 

Table 5-2: Alternatives Analysis Comparison 

Pollutant 
Alternative 1 – 

LEMTEC Polishing 
Reactor 

Alternative 2 – Bio 
Domes 

Alternative 3 – 
MBBR Alternative 4 - SAGR 

BOD5 ≤ 20 mg/l ≤ 20 mg/l ≤ 20 mg/l ≤ 20 mg/l 

TSS ≤ 20 mg/l ≤ 20 mg/l ≤ 20 mg/l ≤ 20 mg/l 

Escherichia coli 
(E. coli) 

≤ 126 CFU/100ml ≤ 126 CFU/100ml ≤ 126 CFU/100ml ≤ 126 CFU/100ml 

Ammonia as N ≤ 1.4 mg/l ≤ 1.4 mg/l ≤ 1.4 mg/l ≤ 1.4 mg/l 

Oil & Grease ≤ 10 mg/l ≤ 10 mg/l ≤ 10 mg/l ≤ 10 mg/l 

Total Phosphorus * * * * 

Total Kjeldahl 
Nitrogen 

* * * * 

Nitrite + Nitrate * * * * 

pH 6.5 ≤ SU ≤ 9.0 6.5 ≤ SU ≤ 9.0 6.5 ≤ SU ≤ 9.0 6.5 ≤ SU ≤ 9.0 

Life Cycle Cost** $1,707,841 $1,169,116 $1,441,701 $2,077,446 

Ratio of Cost vs 
Base Case 223.3% 152.8% 188.5% 271.6% 

* Monitoring requirement 
**Life cycle cost at 20-year design life and 3 percent interest rate 
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Table 5-3: Alternatives Analysis Comparison 

 
Pollutant 

Alternative 5 – Land 
Application 

Alternative 6 – 
Relocated Outfall 
(Gravity Main) 

Alternative 7 – 
Relocated Outfall 

(Force Main) 

Alternative 8 – 
Triplepoint NitrOx 

BOD5 N/A ≤ 30 mg/l ≤ 30 mg/l ≤ 20 mg/l 

TSS N/A ≤ 45 mg/l ≤ 45 mg/l ≤ 20 mg/l 

Escherichia coli 
(E. coli) N/A ≤ 126 CFU/100ml ≤ 126 CFU/100ml ≤ 126 CFU/100ml 

Ammonia as N N/A ≤ 4.0 mg/l (summer) 
≤ 8.0 mg/l (winter) 

≤ 4.0 mg/l (summer) 
≤ 8.0 mg/l (winter) 

≤ 1.4 mg/l 

Oil & Grease N/A ≤ 10 mg/l ≤ 10 mg/l ≤ 10 mg/l 

Total Phosphorus N/A * * * 

Total Kjeldahl 
Nitrogen N/A * * * 

Nitrite + Nitrate N/A * * * 

pH N/A 6.5 ≤ SU ≤ 9.0 6.5 ≤ SU ≤ 9.0 6.5 ≤ SU ≤ 9.0 

Life Cycle Cost** $4,404,010 $773,971 $764,988 $1,648,887 

Ratio of Cost vs 
Base Case 

575.7% 101.2% 100% 215.5% 

* Monitoring requirement 
**Life cycle cost at 20-year design life and 3 percent interest rate 

 
C. SOCIAL AND ECONOMIC IMPORTANCE 

The Clarksville WWTF requires changes to meet new ammonia effluent limitations that became effective 
April 1, 2022. The City of Clarksville is a small community that has been experiencing a decrease in its 
population and loss of businesses, which the submitted report attributes to Mississippi River flooding and 
high utility rates. Therefore, further increases in rates which would be spread over a shrinking customer base 
are expected to exacerbate the existing issues with population growth in the community. As of 2018, the 
sewer rates are at approximately 2.58 percent of median household income. For this reason, the applicant is 
seeking options to maintain compliance with the new ammonia effluent limitations that will minimize the 
need to increase rates. The preferred alternative is therefore the relocation of the outfall, and two options for 
relocation of the outfall were evaluated. Alternative #6, which is to relocate the outfall by construction of 
gravity main, and Alternative #7, which is to relocate the outfall by construction of a pump station and force 
main, were determined to be very similar in terms of estimated present worth. While the pumped effluent 
alternative was estimated to be slightly less expensive, both options were deemed economically efficient, and 
the gravity flow option represents the preferred alternative. While the treatment level is not being increased 
because of the proposed improvements, it is expected that the new discharge location will be more protective 
of aquatic life due to the increased mixing and buffering capacity of the Mississippi River in comparison with 
the small tributary stream the facility currently discharges to. 

 
Based on United States Census Bureau data, the population of the City of Clarksville was approximately 472 
in 2022. The city has experienced a decline of about 3.7 percent in its population between 2000 and 2022, 
which is significantly lower than the state average rate of growth of 10 percent for the same period. The data 
shows that the median household income, median age, change in median age, unemployment rate, percent of 
population below poverty level, and percent of households receiving food stamps are similar to the state 
average figures. The community has experienced a change in the median household income in between 2000 
and 2022 and that was significantly higher than the state average, at around 33.5 percent. 
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6. DERIVATION AND DISCUSSION OF PARAMETERS, LIMITS, AND PERFORMANCE BASED 
EFFLUENT LEVELS 

Wasteload allocations and limits were calculated using two methods: 

A. Water quality-based – Using water quality criteria or water quality model results and the dilution 
equation below: 

C = (Cs × Qs )+ (Ce × Qe ) 
(Qe + Qs ) 

(EPA/505/2-90-001, Section 4.5.5) 

(Qe + Qs )C − (Cs × Qs ) 
e 

e 

 
Where C = downstream concentration (mg/L) 

Cs = upstream concentration (mg/L) 
Qs = upstream flow (cfs) 
Ce = effluent concentration (mg/L) 
Qe = effluent flow (cfs) 

Chronic wasteload allocations were determined using applicable chronic water quality criteria (CCC: 
criteria continuous concentration) and stream volume of flow at the edge of the mixing zone (MZ). Acute 
wasteload allocations were determined using applicable water quality criteria (CMC: criteria maximum 
concentration) and stream volume of flow at the edge of the zone of initial dilution (ZID). 

 
Water quality-based maximum daily and average monthly effluent limitations were calculated using 
methods and procedures outlined in USEPA’s “Technical Support Document For Water Quality-based 
Toxics Control” (EPA/505/2-90-001). 

 
B. Alternative Analysis-based – Using the preferred alternative’s treatment capacity for conventional 

pollutants such as BOD5 and TSS that are provided by the consultant as the WLA, the performance based 
effluent average monthly and average weekly limits are determined by applying the WLA as the average 
monthly (AML) and multiplying the AML by 1.5 to derive the average weekly limit (AWL). 

 
Note: Performance based effluent limits have been based on the authority included in Section I.A. of the 
AIP. Also under 40 CFR 133.105, permitting authorities shall require more stringent limitations than 
equivalent to secondary treatment limitations for 1) existing facilities if the permitting authority 
determines that the 30-day average and 7-day average BOD5 and TSS effluent values could be achievable 

Q 
= C 
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through proper operation and maintenance of the treatment works, and 2) new facilities if the permitting 
authority determines that the 30-day average and 7-day average BOD5 and TSS effluent values could be 
achievable through proper operation and maintenance of the treatment works, considering the design 
capability of the treatment process. 

 
Outfall #001 – Main Facility Outfall 

 
• Flow. Though not limited itself, the volume of effluent discharged from each outfall is needed to assure 

compliance with permitted effluent limitations [40 CFR Part 122.44(i)(1)(ii)]. If the permittee is unable 
to obtain effluent flow, then it is the responsibility of the permittee to inform the department, which may 
require the submittal of an operating permit modification. Influent monitoring has been and will be 
required for this facility in its Missouri State Operating Permit. 

• Biochemical Oxygen Demand (BOD5). Effluent limits of 30 mg/L average monthly and 45 mg/L 
average weekly maximum were established as a result of a discharging technology alternatives analysis 
conducted by the applicant. These limits are at least as stringent as the minimum effluent regulations 
established in 10 CSR 20-7.015(2)(A)3.A. 

Dissolved Oxygen Modeling: 
To protect beneficial uses within the waterbody, dissolved oxygen modeling analysis was submitted for 
review. The applicant utilized a Streeter-Phelps analysis, and staff believes that the results of the model 
are protective of the water quality standards for dissolved oxygen. Information that was provided by the 
applicant in the submitted report and summary forms in Appendix E was used to develop this review 
document, with some changes to the model inputs, which are summarized in Appendix D. 50 mg/L 
CBOD5, and 54.84 mg/L NBOD was used as input to the Streeter Phelps analysis based on the least 
stringent proposed effluent limits for BOD5 and ammonia. Streeter Phelps modeling simulated using the 
proposed design flow indicated a 3.02 mg/L dissolved oxygen deficit below the calculated dissolved 
oxygen saturation value. The modeled lowest dissolved oxygen or critical dissolved oxygen sag was 5.59 
mg/L. This value is above the water quality standard of 5 mg/L for protection of warmwater and 
coolwater aquatic habitats. 

• Total Suspended Solids (TSS). Effluent limits of 45 mg/L average monthly and 67.5 mg/L average 
weekly maximum were established as a result of a discharging technology alternatives analysis 
conducted by the applicant. These limits are at least as stringent as the minimum effluent regulations 
established in 10 CSR 20-7.015(2)(A)3.A. 

• Escherichia coli (E. coli). Monthly average of 126 per 100 mL as a geometric mean and weekly average 
of 630 per 100 mL as a geometric mean during the recreational season (April 1 – October 31), for 
discharges within two miles upstream of segments or lakes with Whole Body Contact Recreation (A) 
designated use of the receiving stream, as per 10 CSR 20-7.015(9)(B). 

• Total Ammonia Nitrogen. Performance based effluent levels were established as a result of a 
discharging technology alternatives analysis conducted by the applicant. 

 
The proposed alternative analysis performance-based levels are: 

Parameter Units AML 
Ammonia as N-summer mg/L 4.0 
Ammonia as N-winter mg/L 8.0 

 
To verify that the proposed alternative analysis performance-based levels provided by the facility are 
protective of the water quality-based effluent limits, below is the following calculation of water quality- 
based effluent limits calculated using both the EPA 1999 Update of Ambient Water Quality Criteria for 
Ammonia and the more recent Aquatic Life Ambient Water Quality Criteria for Ammonia – Freshwater 
2013. The department is currently utilizing EPAs 1999 criteria to calculate water quality-based effluent 
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limits for ammonia. However, the department is evaluating adoption of the more recent 2013 criteria as 
part of its current triennial review. The information below demonstrates that the proposed alternative 
analysis performance-based levels proposed by the applicant are more protective with respect to 
ammonia than both the current water-quality based effluent limits, and potential future effluent limits if 
the 2013 criteria is adopted by the department. 

 
Early Life Stages Present Total Ammonia Nitrogen criteria apply [10 CSR 20-7.031(5)(B)7.C. & Table 
B3]. Background total ammonia nitrogen = 0.01 mg/L 

 
Table 6-1: EPA 1999 Ammonia Criteria as of August 20, 2024 

 
Month Temp 

(°C)* 

 
pH (SU)* 

Total Ammonia 
Nitrogen 

CCC (mg N/L) 
Total Ammonia Nitrogen 

CMC (mg N/L) 

January 2.8 7.8 3.1 12.1 
February 4.4 7.8 3.1 12.1 
March 9.4 7.9 2.7 10.1 
April 16.1 8.0 2.1 8.4 
May 21.0 7.8 2.1 12.1 
June 26.0 7.9 1.3 10.1 
July 29.4 8.0 0.9 8.4 

August 29.3 8.0 0.9 8.4 
September 25.6 8.0 1.2 8.4 

October 19.0 8.0 1.8 8.4 
November 12.0 8.0 2.4 8.4 
December 6.9 7.9 2.7 10.1 

* Ecoregion Data (Interior River Valleys and Hills) 
 

WBQEL equation 
Ce =(((Qe+Qs)*C) - (Qs*Cs))/Qe 

 

January 
Chronic WLA: Ce = ((0.164 + 8194)3.1 – (8194 * 0.01)) / 0.164 

 
Ce = 155486.5 

Acute WLA: Ce = ((0.164 + 1.64)12.1 – (1.64 * 0.01)) / 0.164 
AML = WLAc = 133.4 mg/L 
MDL = WLAa = 133.4 mg/L 

Ce = 133.4 

February 
Chronic WLA: Ce = ((0.164 + 8194)3.1 – (8194 * 0.01)) / 0.164 

 
Ce = 155486.5 

Acute WLA: Ce = ((0.164 + 1.64)12.1 – (1.64 * 0.01)) / 0.164 
AML = WLAc = 133.4 mg/L 
MDL = WLAa = 133.4 mg/L 

Ce = 133.4 

March 
Chronic WLA: Ce = ((0.164 + 8194)2.7 – (8194 * 0.01)) / 0.164 

 
Ce = 135973.7 

Acute WLA: Ce = ((0.164 + 1.64)10.1 – (1.64 * 0.01)) / 0.164 
AML = WLAc = 111.3 mg/L 
MDL = WLAa = 111.3 mg/L 

Ce = 111.3 

April 
Chronic WLA: Ce = ((0.164 + 8194)2.1 – (8194 * 0.01)) / 0.164 

 
Ce = 106253.2 

Acute WLA: Ce = ((0.164 + 1.64)8.4 – (1.64 * 0.01)) / 0.164 Ce = 92.4 
AML = WLAc = 92.4 mg/L 
MDL = WLAa = 92.4 mg/L 
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May 
Chronic WLA: Ce = ((0.164 + 8194)2.1 – (8194 * 0.01)) / 0.164 Ce = 102765 
Acute WLA: Ce = ((0.164 + 1.64)12.1 – (1.64 * 0.01)) / 0.164 
AML = WLAc = 133.4 mg/L 
MDL = WLAa = 133.4 mg/L 

Ce = 133.4 

June 
Chronic WLA: Ce = ((0.164 + 8194)1.3 – (8194 * 0.01)) / 0.164 

 
Ce = 65533.2 

Acute WLA: Ce = ((0.164 + 1.64)10.1 – (1.64 * 0.01)) / 0.164 
AML = WLAc = 111.3 mg/L 
MDL = WLAa = 111.3 mg/L 

Ce = 111.3 

July 
Chronic WLA: Ce = ((0.164 + 8194)0.9 – (8194 * 0.01)) / 0.164 

 
Ce = 45903.9 

Acute WLA: Ce = ((0.164 + 1.64)8.4 – (1.64 * 0.01)) / 0.164 
AML = WLAc = 92.4 mg/L 
MDL = WLAa = 92.4 mg/L 

Ce = 92.4 

August 
Chronic WLA: Ce = ((0.164 + 8194)0.9 – (8194 * 0.01)) / 0.164 

 
Ce = 46191.5 

Acute WLA: Ce = ((0.164 + 1.64)8.4 – (1.64 * 0.01)) / 0.164 
AML = WLAc = 92.4 mg/L 
MDL = WLAa = 92.4 mg/L 

Ce = 92.4 

September 
Chronic WLA: Ce = ((0.164 + 8194)1.2 – (8194 * 0.01)) / 0.164 

 
Ce = 58248.1 

Acute WLA: Ce = ((0.164 + 1.64)8.4 – (1.64 * 0.01)) / 0.164 
AML = WLAc = 92.4 mg/L 
MDL = WLAa = 92.4 mg/L 

Ce = 92.4 

October 
Chronic WLA: Ce = ((0.164 + 8194)1.8 – (8194 * 0.01)) / 0.164 

 
Ce = 88379 

Acute WLA: Ce = ((0.164 + 1.64)8.4 – (1.64 * 0.01)) / 0.164 
AML = WLAc = 92.4 mg/L 
MDL = WLAa = 92.4 mg/L 

Ce = 92.4 

November 
Chronic WLA: Ce = ((0.164 + 8194)2.4 – (8194 * 0.01)) / 0.164 

 
Ce = 117503 

Acute WLA: Ce = ((0.164 + 1.64)8.4 – (1.64 * 0.01)) / 0.164 
AML = WLAc = 92.4 mg/L 
MDL = WLAa = 92.4 mg/L 

Ce = 92.4 

December 
Chronic WLA: Ce = ((0.164 + 8194)2.7 – (8194 * 0.01)) / 0.164 

 
Ce = 135973.7 

Acute WLA: Ce = ((0.164 + 1.64)10.1 – (1.64 * 0.01)) / 0.164 Ce = 111.3 
AML = WLAc = 111.3 mg/L 
MDL = WLAa = 111.3 mg/L 
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Table 6-2: EPA 2013 Ammonia Criteria as of August 20, 2024 
 
 
 
 
 
 
 
 
 
 
 
 

       * Ecoregion Data (Interior River Valley and Hills 

 WBQEL equation 
Ce =(((Qe+Qs)*C) - (Qs*Cs))/Qe 

January 
Chronic WLA: Ce = ((0.164 + 8194)2.3 – (8194 * 0.01)) / 0.164 Ce = 114209.6 
Acute WLA: Ce = ((0.164 + 1.64)12.7 – (1.64 * 0.01)) / 0.164 Ce = 139.6 

 
Chronic LTA: WLAc * LTAc multiplier = 114209.6 * 0.7803 = 89117.8 
Acute LTA: WLAa * LTAa multiplier = 139.6 * 0.3211 = 44.823 
Use most protective LTA: 44.823 

 
AML = LTA * MDL multiplier = 44.823 * 1.19 = 53.3 mg/L 
MDL = LTA * AML multiplier = 44.823 * 3.114 = 139.6 mg/L 

February 
Chronic WLA: Ce = ((0.164 + 8194)2.3 – (8194 * 0.01)) / 0.164 Ce = 114209.6 
Acute WLA: Ce = ((0.164 + 1.64)12.7 – (1.64 * 0.01)) / 0.164 Ce = 139.6 

 
Chronic LTA: WLAc * LTAc multiplier = 114209.6 * 0.7803 = 89117.8 
Acute LTA: WLAa * LTAa multiplier = 139.6 * 0.3211 = 44.823 
Use most protective LTA: 44.823 

 
AML = LTA * MDL multiplier = 44.823 * 1.19 = 53.3 mg/L 
MDL = LTA * AML multiplier = 44.823 * 3.114 = 139.6 mg/L 

March 
Chronic WLA: Ce = ((0.164 + 8194)1.8 – (8194 * 0.01)) / 0.164 Ce = 89273 
Acute WLA: Ce = ((0.164 + 1.64)10.6 – (1.64 * 0.01)) / 0.164 Ce = 116.5 

 
Chronic LTA: WLAc * LTAc multiplier = 89273 * 0.7803 = 37.406 
Acute LTA: WLAa * LTAa multiplier = 116.5 * 0.3211 = 69659.7 
Use most protective LTA: 37.406 

 
AML = LTA * MDL multiplier = 37.406 * 1.19 = 44.5 mg/L 
MDL = LTA * AML multiplier = 37.406 * 3.114 = 116.5 mg/L 

 
Month Temp 

(°C)* 

 
pH (SU)* 

Total Ammonia 
Nitrogen 

CCC (mg N/L) 
Total Ammonia Nitrogen 

CMC (mg N/L) 

January 2.8 7.8 2.3 12.7 
February 4.4 7.8 2.3 12.7 
March 9.4 7.9 1.8 10.6 
April 16.1 8.0 1.0 5.4 
May 21.0 7.8 1.0 5.2 
June 26.0 7.9 0.6 2.9 
July 29.4 8.0 0.4 1.8 

August 29.3 8.0 0.4 1.8 
September 25.6 8.0 0.5 2.5 

October 19.0 8.0 0.8 4.2 
November 12.0 8.0 1.3 7.6 
December 6.9 7.9 2.1 10.6 
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April 
Chronic WLA: Ce = ((0.164 + 8194)1.0 – (8194 * 0.01)) / 0.164 Ce = 49374.4 
Acute WLA: Ce = ((0.164 + 1.64)5.4 – (1.64 * 0.01)) / 0.164 Ce = 59.3 

 
Chronic LTA: WLAc * LTAc multiplier = 49374.4 * 0.7803 = 38526.9 
Acute LTA: WLAa * LTAa multiplier = 59.3 * 0.3211 = 19.04 
Use most protective LTA: 19.04 

 
AML = LTA * MDL multiplier = 19.04 * 1.19 = 22.7 mg/L 
MDL = LTA * AML multiplier = 19.04 * 3.114 = 59.3 mg/L 

May 
Chronic WLA: Ce = ((0.164 + 8194)1.0 – (8194 * 0.01)) / 0.164 Ce = 49374.4 
Acute WLA: Ce = ((0.164 + 1.64)5.2 – (1.64 * 0.01)) / 0.164 Ce = 57.1 

 
Chronic LTA: WLAc * LTAc multiplier = 49374.4 * 0.7803 = 38526.9 
Acute LTA: WLAa * LTAa multiplier = 57.1 * 0.3211 = 18.334 
Use most protective LTA: 18.334 

 
AML = LTA * MDL multiplier = 18.334 * 1.19 = 21.8 mg/L 
MDL = LTA * AML multiplier = 18.334 * 3.114 = 57.1 mg/L 

June 
Chronic WLA: Ce = ((0.164 + 8194)0.6 – (8194 * 0.01)) / 0.164 Ce = 29425.2 
Acute WLA: Ce = ((0.164 + 1.64)2.9 – (1.64 * 0.01)) / 0.164 Ce = 31.8 

 
Chronic LTA: WLAc * LTAc multiplier = 29425.2 * 0.7803 = 22960.5 
Acute LTA: WLAa * LTAa multiplier = 31.8 * 0.3211 = 10.21 
Use most protective LTA: 10.21 

 
AML = LTA * MDL multiplier = 10.21 * 1.19 = 12.1 mg/L 
MDL = LTA * AML multiplier = 10.21 * 3.114 = 31.8 mg/L 

July 
Chronic WLA: Ce = ((0.164 + 8194)0.4 – (8194 * 0.01)) / 0.164 Ce = 19450.6 
Acute WLA: Ce = ((0.164 + 1.64)1.8 – (1.64 * 0.01)) / 0.164 Ce = 19.7 

 
Chronic LTA: WLAc * LTAc multiplier = 19450.6 * 0.7803 = 15177.3 
Acute LTA: WLAa * LTAa multiplier = 19.7 * 0.3211 = 6.325 
Use most protective LTA: 6.325 

 
AML = LTA * MDL multiplier = 6.325 * 1.19 = 7.5 mg/L 
MDL = LTA * AML multiplier = 6.325 * 3.114 = 19.7 mg/L 

August 
Chronic WLA: Ce = ((0.164 + 8194)0.4 – (8194 * 0.01)) / 0.164 Ce = 19450.6 
Acute WLA: Ce = ((0.164 + 1.64)1.8 – (1.64 * 0.01)) / 0.164 Ce = 19.7 

 
Chronic LTA: WLAc * LTAc multiplier = 19450.6 * 0.7803 = 15177.3 
Acute LTA: WLAa * LTAa multiplier = 19.7 * 0.3211 = 6.325 
Use most protective LTA: 6.325 

 
AML = LTA * MDL multiplier = 6.325 * 1.19 = 7.5 mg/L 
MDL = LTA * AML multiplier = 6.325 * 3.114 = 19.7 mg/L 



Clarksville Lagoon Improvements 
October 2024 
Page 19 

 

 
 

September 
Chronic WLA: Ce = ((0.164 + 8194)0.5 – (8194 * 0.01)) / 0.164 Ce = 24437.9 
Acute WLA: Ce = ((0.164 + 1.64)2.5 – (1.64 * 0.01)) / 0.164 Ce = 27.4 

 
Chronic LTA: WLAc * LTAc multiplier = 24437.9 * 0.7803 = 19068.9 
Acute LTA: WLAa * LTAa multiplier = 27.4 * 0.3211 = 8.798 
Use most protective LTA: 8.798 

 
AML = LTA * MDL multiplier = 8.798 * 1.19 = 10.5 mg/L 
MDL = LTA * AML multiplier = 8.798 * 3.114 = 27.4 mg/L 

October 
Chronic WLA: Ce = ((0.164 + 8194)0.8 – (8194 * 0.01)) / 0.164 Ce = 39399.8 
Acute WLA: Ce = ((0.164 + 1.64)4.2 – (1.64 * 0.01)) / 0.164 Ce = 46.1 

 
Chronic LTA: WLAc * LTAc multiplier = 39399.8 * 0.7803 = 30743.7 
Acute LTA: WLAa * LTAa multiplier = 46.1 * 0.3211 = 14.802 
Use most protective LTA: 14.802 

 
AML = LTA * MDL multiplier = 14.802 * 1.19 = 17.6 mg/L 
MDL = LTA * AML multiplier = 14.802 * 3.114 = 46.1 mg/L 

November 
Chronic WLA: Ce = ((0.164 + 8194)1.3 – (8194 * 0.01)) / 0.164 Ce = 64336.4 
Acute WLA: Ce = ((0.164 + 1.64)7.6 – (1.64 * 0.01)) / 0.164 Ce = 83.5 

 
Chronic LTA: WLAc * LTAc multiplier = 64336.4 * 0.7803 = 50201.7 
Acute LTA: WLAa * LTAa multiplier = 83.5 * 0.3211 = 26.81 
Use most protective LTA: 26.81 

 
AML = LTA * MDL multiplier = 26.81 * 1.19 = 31.9 mg/L 
MDL = LTA * AML multiplier = 26.81 * 3.114 = 83.5 mg/L 

December 
Chronic WLA: Ce = ((0.164 + 8194)2.1 – (8194 * 0.01)) / 0.164 Ce = 104235 
Acute WLA: Ce = ((0.164 + 1.64)10.6 – (1.64 * 0.01)) / 0.164 Ce = 116.5 

 
Chronic LTA: WLAc * LTAc multiplier = 104235 * 0.7803 = 81334.5 
Acute LTA: WLAa * LTAa multiplier = 116.5 * 0.3211 = 37.406 
Use most protective LTA: 37.406 

 
AML = LTA * MDL multiplier = 37.406 * 1.19 = 44.5 mg/L 
MDL = LTA * AML multiplier = 37.406 * 3.114 = 116.5 mg/L 
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Table 6-3: Comparison of WQBEL and Performance Based Levels 
Month Monthly Average Limit 

WQBEL 
[2013 Criteria] 

(mg/L) 

WQBEL 
[1999 Criteria] 

(mg/L) 

PBL (mg/L) 

January 53.3 133.4 8.0 
February 53.3 133.4 8.0 
March 44.5 111.3 8.0 
April 22.7 92.4 4.0 
May 21.8 133.4 4.0 
June 12.1 111.3 4.0 
July 7.5 92.4 4.0 
August 7.5 92.4 4.0 
September 10.5 92.4 4.0 
October 17.6 92.4 8.0 
November 31.9 92.4 8.0 
December 44.5 111.3 8.0 

 
• Ammonia as N, Influent Monitoring. As the proposed facility design flow is greater than 0.1 MGD, 

influent monitoring is required per 10 CSR 20-7.015(9)(D)8. 
 

• Oil & Grease. Conventional pollutant, [10 CSR 20-7.031(4)(B)]. Waters shall be free from oil, scum, and 
floating debris in sufficient amounts to be unsightly or prevent full maintenance of beneficial uses. 

• Total Phosphorus. Effluent monitoring for Total Phosphorus is required per 10 CSR 20-7.015(9)(D)8. 
o Total Phosphorus, Influent Monitoring. As the proposed facility is greater than 0.1 MGD, influent 

monitoring will be required per 10 CSR 20-7.015(9)(D)8. 
 

• Total Kjeldahl Nitrogen, & Nitrate + Nitrite. Effluent monitoring for Total Kjeldahl Nitrogen, and Nitrate 
+ Nitrite are required per 10 CSR 20-7.015(9)(D)8. 

o Total Kjeldahl Nitrogen, & Nitrate + Nitrite, Influent Monitoring. As the proposed facility is 
greater than 0.1 MGD, influent monitoring will be required per 10 CSR 20-7.015(9)(D)8. 

 
• pH. Previous permit limits of 6.5-9.0 SU are retained. The relocation of the outfall to the Mississippi River 

means that limits of 6.0-9.0 would be protective of the water quality standard due to the buffering capacity of 
the mixing zone. However, the facility has demonstrated the capability to reliably meet the minimum pH 
level of 6.5 and therefore the previous limits are retained. A review of DMR data since 2007 shows the 
facility has never had an excursion below the minimum pH level of 6.5. 

 
• Biochemical Oxygen Demand (BOD5) Percent Removal. In accordance with 40 CFR Part 133, removal 

efficiency is a method by which the Federal Regulations define Secondary Treatment and Equivalent to 
Secondary Treatment, which applies to BOD5 and TSS for Publicly Owned Treatment Works 
(POTWs)/municipals. This facility is required to meet 65 percent removal efficiency for BOD5. 

• Total Suspended Solids (TSS) Percent Removal. In accordance with 40 CFR Part 133, removal efficiency 
is a method by which the Federal Regulations define Secondary Treatment and Equivalent to Secondary 
Treatment, which applies to BOD5 and TSS for Publicly Owned Treatment Works (POTWs)/municipals. 
This facility is required to meet 65 percent removal efficiency for TSS. 
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7. GENERAL ASSUMPTIONS OF THE WATER QUALITY AND ANTIDEGRADATION REVIEW 

 
A. A Water Quality and Antidegradation Review (WQAR) assumes that [10 CSR 20-6.010(2) Continuing 

Authorities and 10 CSR 20-6.010(4)(A)5.B., consideration for no discharge] has been or will be 
addressed in a Missouri State Operating Permit or Construction Permit Application. 

B. A WQAR does not indicate approval or disapproval of alternative analysis as per [10 CSR 20-7.015(4) 
Losing Streams], and/or any section of the effluent regulations. 

C. Changes to Federal and State Regulations (FSR) made after the drafting of this WQAR may alter Water 
Quality Based Effluent Limits (WQBEL). 

D. Effluent limitations derived from FSR may be WQBEL or Effluent Limit Guidelines (ELG). 
E. WQBEL supersede ELG only when they are more stringent. Mass limits derived from technology based 

limits are still appropriate. 
F. A WQAR does not allow discharges to waters of the State, and shall not be construed as a National 

Pollution Discharge Elimination System (NPDES) or Missouri State Operating Permit to discharge or a 
permit to construct, modify, or upgrade. 

G. Limitations and other requirements in a WQAR may change as Water Quality Standards (WQS), 
Methodology, and Implementation procedures change. 

H. Nothing in this WQAR removes any obligations to comply with county or other local ordinances or 
restrictions. 

I. The operating permit may contain additional requirements to evaluate the effectiveness of the technology 
once the facility is in operation. This Antidegradation Review is based on the information provided by 
the facility and is not a comprehensive review of the proposed treatment technology. If the review 
engineer determines the proposed technology will not consistently meet proposed effluent limits, the 
permittee will be required to revise their Antidegradation Report. 

 
8. ANTIDEGRADATION REVIEW PRELIMINARY DETERMINATION 

The applicant elected to assume that the proposed relocated discharge will result in a reduction by 10 percent 
or more of the pollutant assimilative capacity of the Mississippi River. Relocation of the effluent line by 
extending the gravity main to the Mississippi River for direct discharge is the preferred alternative. The 
antidegradation report included an alternatives analysis which evaluated regionalization, land application, and 
several discharging treatment alternatives. However, options other than the relocation of the outfall to a direct 
discharge to the Mississippi River were determined to be economically inefficient and were therefore deemed 
impracticable. 

 
Per the requirements of the AIP, the effluent limits in this review were developed to be protective of 
beneficial uses and to attain the highest statutory and regulatory requirements. The department has 
determined that the submitted review is sufficient and meets the requirements of the AIP. No further analysis 
is needed for this discharge. 

 
 
Reviewer: Thomas Silkwood  
Date: October 2024  
Reviewer: Cailie Carlile, P.E.
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APPENDIX A: MAP OF DISCHARGE LOCATION 
Approximate locations of existing and new outfall indicated by red “X” and red star, respectively. 
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APPENDIX B: GEOHYDROLOGIC EVALUATION 
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APPENDIX C: NATURAL HERITAGE REVIEW 
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APPENDIX D: DISSOLVED OXYGEN MODELING 
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a. Several changes were made to the model inputs from the modeling originally submitted by 

the applicant. An email reply from Abra Spisso on June 14, 2024, confirmed the applicant 
did not have concerns with the changes, which are summarized below. These changes are 
intended to show that the dissolved oxygen criterion is still protected during the expected 
“worst case scenario” for the discharge. 

i. Discharge: 0.16 cfs  0.164 cfs 
-Revised to reflect the unit conversion more accurately from the design flow 
rate of 106,000 gpd. 

ii. CBOD5: 38.602 mg/L  60 mg/L 
-Derived from the least stringent proposed BOD limit of 65 mg/L 

iii. Ammonia: 1.4 mg/L  12 mg/L 
-Represents the least stringent proposed ammonia limit of 12 mg/L 

iv. Dissolved Oxygen: 5 mg/L  2.5 mg/L 
-In the absence of sampling data to confirm the concentration of DO in the 
effluent, a typical value of 2.5 mg/L is assumed 

v. Upstream Discharge: 180,300 cfs  27,708 cfs 
-Revised to 7Q10 low flow value determined by USGS gaging station data 

vi. Upstream CBOD5: 0.0 mg/L  2.0 mg/L 
-In the absence of sampling data to confirm the upstream concentration of 
CBOD5, a concentration of 2.0 mg/L is assumed based on department guidance 

vii. Upstream Temperature: 22.278 deg C  26.0 deg C 
-In the absence of sampling data to confirm the upstream temperature, a 
summer maximum of 26 degrees Celsius is assumed based on department 
guidance 

viii. Downstream Average Channel Slope: 0.002  0.0001 
-The submitted modeling did not provide a basis for the slope. The revised 
figure was derived via the elevation profile tool on the USGS National Map 
Viewer 

ix. Reaeration Rate: 16.83 day-1  0.28 day-1 
-After the changes to the other model inputs, the reaeration rate was revised 
based on the new rate suggested by the model. 
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APPENDIX E: ANTIDEGRADATION REVIEW SUMMARY ATTACHMENTS 

The attachments that follow contain summary information provided by the applicant. 
 

2) Antidegradation Review Summary Request: 

 



 



 

 

 
 

a. Items 2. Owner and 3. Continuing Authority 
i. The submitted application indicates that the owner and continuing authority for the 

project is Jo Anne Smiley, Mayor of Clarksville. An email response from Abra 
Spisso on June 14, 2024, clarified that the intended owner and continuing authority 
is the City of Clarksville. 

b. Item 5. Receiving Water Body Segment #1 
i. An email response from Abra Spisso on June 14, 2024, clarified the UTM 

coordinates for the outfall as: X = 682505 / Y = 4358746 
c. Item 11. Applicant Proposed Antidegradation Review Effluent Limits 

i. The submitted application includes limits based on the existing operating permit. 
Proposed limits based on the performance capabilities of the facility were 
submitted by Abra Spisso via email on June 19, 2024. 

d. Item 12. Proposed Project Summary 
i. The submitted application indicates that the preferred alternative is the outfall 

relocation with force main and pump station. An email response from Abra Spisso 
on June 14, 2024, clarified the preferred alternative is relocation with gravity main. 



 

3) Antidegradation Review Summary Path C: Tier 2 - Significant Degradation 



 

 



 

 
 
 

 

 
.



 
 

 

 



 
 

 
 
 
 
 
 
 
 
 
 
 
 

Summary of Design 
 
 
 
 
 
 
 
 
 
 



 
 

 



 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

  
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Project Location Map 
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