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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: 

Perryville Southeast WWTP 
215 N. West Street 

Perryville, MO  63775 

 
for the construction of (described facilities): 

See attached. 

 
Permit Conditions: 

See 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. 
 

 
October 5, 2021 

  

   Effective Date        Edward B. Galbraith, Director, Division of Environmental Quality 
 
 

October 4, 2023   
   Expiration Date        Chris Wieberg, Director, Water Protection Program 
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CONSTRUCTION PERMIT 
 

I. CONSTRUCTION DESCRIPTION  
 

The purpose of the construction project is to expand the treatment capacity to meet 
anticipated growth through 2040 and to improve treatment capabilities to meet anticipated 
permitting requirements. Primary components of the new construction include the following: 

• New influent pump station. 
• New headworks with a manual bar rack, 2 rotating drum fine screens, and forced 

vortex grit removal. 
• New 3-channel oxidation ditch. 
• New 75-foot diameter clarifiers (2). 
• New return activated sludge pump station. 
• New tertiary disc filters (2). 
• New ultraviolet disinfection system. 
• New administration building and rehabilitation of existing laboratory/control building. 
• Rehabilitation of existing biosolids equipment and piping. 
• Relocation of the effluent outfall. 

 
This project will also include general site work appropriate to the scope and purpose of the 
project and all necessary appurtenances to make a complete and usable wastewater treatment 
facility. 

 
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. 
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2. All construction shall be in accordance with the plans and specifications submitted by 
HDR Engineering, Inc. on September 13, 2021, and signed and sealed on September 2, 
2021, by the engineers/architect listed below, and approved by the Department on 
October 5, 2021: 
 
• David G. Bunch, P.E. 
• Ronald B. Hardee, P.E. 
• David L. Wiseman, P.E. 
• Jeffrey A. Lewis, P.E. 
• Kaitlyn Rohloff, P.E. 
• Nathan W. Witte, P.E. 
• John S. Rickert, Architect 

 
3. 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). 
 

4. 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. 

 
5. 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 Southeast Regional Office per 10 CSR 20-7.015(9)(G). 

 
6. In addition to the requirements for a construction permit, see 10 CSR 20-6.200 for land 

disturbance requirements 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 
www.dnr.mo.gov/env/wpp/epermit/help.htm. For more information, see 
www.dnr.mo.gov/env/wpp/stormwater/sw-land-disturb-permits.htm. 

 
7. A United States (U.S.) Army Corps of Engineers (ACE) Section 404 Department of the 

Army permit and a Section 401 Water Quality Certification issued by the Department or 
a §404 permit waiver may be required for the activities described in this construction 
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 permit/§401 certification will be required. Since the USACE 
makes determinations on what is jurisdictional, you must contact the USACE Regulartoy 
Branch in your District to determine permitting requirements. You may call the 
Department’s Water Protection Program at 573-751-1300 or see 
dnr.mo.gov/env/wpp/401/ for more information. 

https://dnr.mo.gov/mogem/
http://dnr.mo.gov/env/wpp/epermit/help.htm
http://dnr.mo.gov/env/wpp/epermit/help.htm
http://www.dnr.mo.gov/env/wpp/stormwater/sw-land-disturb-permits.htm
http://dnr.mo.gov/env/wpp/401/
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8. Upon completion of construction: 
 

A. The City of Perryville 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; and  
 
C. Submit the Statement of Work Completed (Form MO 780-2155, available at 

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) and request the operating permit modification be issued.  

 
IV. REVIEW SUMMARY 
 

1. CONSTRUCTION PURPOSE 
 

The purpose of the construction project is to expand the treatment capacity to meet 
anticipated growth through 2040 and to improve treatment capabilities to meet 
anticipated permitting requirements.  

 
2. FACILITY DESCRIPTION 

 
The existing treatment system includes a flow equalization basin, mechanical bar screen, 
aerated grit chamber, 2 primary clarifiers, 3 trickling filters, 3 secondary clarifiers (1 
inactive), 2 tertieary sand filters (1 inactive), UV disinfection (recreational season) and an 
effluent pump station for flood conditions. Existing solids handling includes a gravity 
belt thickener, 2 sludge holding tanks, lime stabilization of sludge, and land application 
of sludge. The existing design flow is 1.8 MGD. 
 
The facility description after construction includes flow equalization basin, influent pump 
station, bar screen, 2 fine screens (rotating drum), forced-vortex grit removal, oxidation 
ditch, 2 final clarifiers, 2 tertiary disc filters, UV disinfection (recreational season), 
gravity belt thickener, 3 sludge holding tanks, lime stabilization of sludge, and sludge is 
land applied. Provisions are included in the process for wet weather flow conditions. A 
schematic of the treatment process after construction is attached as APPENDIX A – 
PROCESS SCHEMATIC 
 
The Perryville Southeast WWTP is located at 1131 Hidden Valley Lane, Perryville, 
Missouri, in Perry County. The modified facility will have a design average flow of 2.5 
MGD and serves a population equivalent of approximately 28,400 people.  
 
 
 
 

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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3. COMPLIANCE PARAMETERS 
 

The proposed project will be required to meet final effluent limits as established in the 
Antidegradation review issued August 23, 2021, and identified in the Draft Operating 
Permit Modification for permit number MO-0051144, which was available for public 
comment August 27, 2021 through September 27, 2021. 

 
Following the completion of construction, the applicable effluent limits will include the 
following: 

 
Parameter Units Monthly average limit 
Biochemical Oxygen Demand5 

     June 1 – Sept 30 
     Oct 1 – May 31 

mg/L  
10.8 
14.4 

Total Suspended Solids mg/L 14.4 
E. Coli #/100mL 206 
Ammonia as N 
     January 
     February 
     March 
     April 
     May 
     June 
     July 
     August 
     September 
     October 
     November 
     December 

mg/L  
3.1 
2.4 
2.4 
2.2 
1.8 
1.3 
1.0 
1.0 
1.2 
1.5 
2.3 
2.7 

pH SU 6.0-9.0 
Oil & Grease mg/L 10 
Aluminum, Total Recoverable µg/L 375.7 
Copper, Total Recoverable µg/L 56.7 
Cyanide, amenable to chlorination  µg/L 4.5 
Lead, Total Recoverable µg/L 6.9 
Zinc, Total Recoverable µg/L 125.1 

 
In addition, monitoring will be required for the following parameters: Flow; Total 
Phosphorus; Total Kjeldhl Nitrogen; Nitrite + Nitrate; Arsenic, Total Recoverable; 
Boron, Total Recoverable; Chloride; Cobalt, Total Recoverable; Fluoride; Iron, Total 
Recoverable; Selenium, Total Recoverable; Sulfate; and Thallium, Total Recoverable. 
 

4. ANTIDEGRADATION 
 

The Department has reviewed the antidegradation report for this facility; the Water 
Quality and Antidegradation Review issued August 23, 2021, for the expansion of the 
WWTP to increase the average design flow from 1.8 to 2.5 million gallons per day 
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(MGD); and data from additional studies. See APPENDIX B – WATER QUALITY AND 
ANTIDEGRADATION REVIEW  

 
5. REVIEW OF MAJOR TREATMENT DESIGN CRITERIA  

 
Existing major components that will remain in use include the following: 

• Influent Control Structure. 
• Excess Flow Storage Basin (EFSB). 
• The majority of the biosolids handling system, with modifications. 
• Existing administration/control building, with modifications. 

 
Construction will cover the following items: 

• Components are designed for a design average daily flow rate of 2.5 MGD and a 
design peak daily flow rate of 9 MGD. 
 

• Influent Diversion and Screening Structures – New structures will be constructed. 
The manhole diversion structure will generally direct flow through the screening 
manhole to the influent pump station, but can direct excess flow to the existing 
influent control structure, diverting flow to the existing EFSB. The screening 
manhole includes a trash basket with 2-inch bar spacing, which can be lifted using 
guide rails and a davit crane for manually removing screened material. 

 
• Influent Pump Station – Construction of a influent pump station with 3 firm 

pumps and 1 standby pump. Each 70 HP non-clog submersible pump will be 
capable of operating at 2,083 gallons per minute (gpm) at 78 feet total dynamic 
head (TDH). Excess flows will be diverted to the existing excess flow storage 
basin via the existing influent control structure. An influent flow meter will be 
installed in a new vault structure following the influent pump station. 
 

• Headworks Screening – Installation of screening devices removes nuisance 
inorganic materials from raw wastewater. 
o Inclined Rotating Drum Screen – Two fully automatic self-cleaning in-

channel mounted rotating drum screens with integral washer/compactors will 
be installed, each in their own channel. For each rotating drum screen, the 
screen hydraulic capacity will be 4.5 mgd, the screen perforated opening size 
will be 6 mm diameter, the angle of screen installion will be 35 degrees from 
horizontal and the motor will be 2 HP. 
 

o Manual Bar Screen – The manual bar screen is in a separate bypass channel 
from the fine screens, with a peak flow to the channel of 4.5 mgd. The manual 
bar screen will have 2-inch by 0.25-inch bars with 1.5-inch spacing on centers 
and will be positioned at an angle of 60 degrees from the horizontal to allow 
for manual raking of the screen.  
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• Headworks Grit Removal – Installation of grit removal facilities removes grit and 
inert inorganics from raw wastewater. Grit removal prevents downstream abrasion 
and wear on mechanical components and accumulation at the bottom of basins or 
channels. 
o Vortex Grit Chamber – Performance requirements include hydraulic flow 

rates of 9.0 MGD peak, 2.5 MGD average, and 1.5 MGD minimum and a 
maximum headloss across the grit chamber at peak flow of 0.25 inches. Grit 
removal requirements at all flows up to the peak flow rate include the 
following: 

Particle Size (in microns)  Percent Removal 
>297 95% 
>210 and <297 85% 
>149 and <210 65% 

The mechanical drive will have a maximum output speed of 21 RPM, with a 1 
HP gear motor. 

o Grit Pump – One constant speed grit pump will be installed and be capable of 
operating at 250 gpm at 16 feet TDH, with a maximum pump speed of 1,800 
RPM and a 5 HP motor. 

o Grit Classifier – One grit classifier with a grit concentrator will be installed, 
with a 9-inch diameter, 15-foot long screw auger to transport grit from the 
classifier to the disposal unit with a 1 HP motor. The conveyor capacity will 
remove up to 2tons/hour of grit and the classified should be designed for 95 
percent capture and removeal of 150 micron material. 
 

• Oxidation Ditch – The design SRT is 11.1 days with a design MLSS of 3,000 
mg/L. The hydraulic retention time is 18.1 hrs at design flow of 2.5 MGD. The 
side water depth of the treatment train is 16.5 ft. The design criteria include 
Actual Oxygen Requirements (AOR) at Maximum Month Condition of 338 
O2/HR and Standard Oxygen Requirements (SOR) at Maximum Month 
Condition of 403 O2/HR. Four rotors will have minimum rotor length of 17 feet 
clear span and maximum rotor RPM of 52. The design disc submersion is 21 
inches and a maximum disc submersion of 24 inches. Drive motor horsepower 
will be 40 HP for the two exterior drive motors and 75 HP for the two interior 
drive motors. 
 

• Final Clarifiers – Two final clarifiers will be constructed to remove suspended 
solids for the mixed liquor using gravity settling. The dimensions for each final 
clarifier are 75-foot diameter; 14-foot, 2 inches side water depth; and 16-foot side 
wall depth. The surface area of each clarifier will be 4,418 sf. The total wier 
length for each clarifier will be 235 feet. Each clarifier is designed for an average 
daily flow of 1.25 MGD influent flow plus 0.625 MGD RAS flow resulting in 
1.875 MGD total and peak daily flow of 3.75 MGD influent flow plus 1.875 
MGD RAS flow resulting in 5.625 MGD total for peak flows. The drive motor 
will be a minimum of 1 HP and will have a maximum speed of 1,800 RPM.   

 



C295832-01 Perryville WWTP Improvements  Permit No. CP0002224 
Perryville Southeast WWTP, MO-0051144 
Page 8 
 

The peak surface overflow rate is 849 gpd/sf, which meets the requirement of 10 
CSR 20-8.160(3)(B)3 of less than 1,200 gpd/sf. The peak solids loading rate is 
31.9 lbs/day/sf which meets the requirements of 10 CSR 20-8.160(3)(B)3 of less 
than 40 lbs/day/sf at peak flow. The peak weir loading rate is 15,957 gpd/sf, 
which meets the requirements of 10 CSR 20-8.160(3)(C)2 of being less than 
30,000 gpd/sf. 

 
• Return Activated Sludge (RAS)/Waste Activated Sludge (WAS) Pump Station – 

The RAS/WAS non-clog submersible pumps will be installed in a wetwell. There 
will be 3 RAS pumps (2 firm, 1 standby) with VFDs to convey RAS to the 
Oxidation Ditch and each pump is designed for 1,305 gpm at 16 ft TDH with a 15 
HP motor. The single WAS pump with a constant speed drive will convey the 
WAS to the sludge processing facilities and will be capable of pumping 72 gpm at 
14 ft of TDH with a 5 HP motor.   

 
• Tertiary Filtration – Two microscreen media tertiary filters, such as a cloth or 

synthetic type media filtration in a disk configuration, will be installed. With both 
units in service, tertiary filters are designed to be capable of treating a peak flow 
of 9 MGD (with 7.5 MGD of secondary clarifier effluent and 1.5 MGD only 
screened and degritted); average influent total suspendend solids (TSS) to filter of 
1.5 mg/L, and peak influent TSS to filter of 30 mg/L. The filter configuration 
includes 14 disks per filter, with the fabric having a nominal 10 micron pore 
opening.The drive mechanism motor shall be rated for 1.5 HP operation. The 
backwash system includes a minimum of 10 spray nozzles per disc, with a low-
pressure immersible pump for each filter and a 15 HP motor. The maximum 
instantaneous backwash flow rate from each unit shall not exceed 175 gpm and 
the design backwash rate shall be 147 gpm. An inline magnetic flow meter will 
measure flow before it enters the tertiary filtration process, which will be the total 
flow going through filtration, disinfection (seasonally) and discharged as effluent. 

 
• Disinfection – Disinfection is the process of removal, deactivation, or killing of 

pathogenic microorganisms. An open channel, gravity flow, low pressure, high 
intensity UV disinfection system will be provided, capable of treating a peak flow 
of 9 MGD with a maximum anticipated total suspended solids concentration of 30 
mg/L at peak flow. The single open channel UV system consists of two banks in 
series, with the channel suitable for adding a third bank in the future.  
 
The minimum UV dose for the primary condition is 35,000 µW-sec/cm2 based on 
MS2Phage or 17,500 µW-sec/cm2 based on T1 dose at end of lamp life and 
fouling factors and at peak flow with a UV transmittance of 60 PCT at 253.7 nm 
with all banks in service. For a future condition with an additional future bank, the 
criteria would be the same but with a UV transmittance of 50 PCT. 
 

• Relocated Outfall – The disinfected effluent will flow by gravity through a 36-
inch diameter pipe to the relocated outfall, designated at Outfall No. 003 in the 
Draft Operating Permit Modification.The new outfall location is approximately 
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2200 ft upstream (southwest) from the current outfall location, and the effluent 
continues to discharge into Cinque Hommes Creek.  
 

• Biosolids Equipment—Rehabilitation of existing biosolids equipment and basins 
to allow for continued use of the existing lime stabilitzation and thickening 
system. 
o Sludge Storage Tank 1 (SST1) – In this existing tank, mixing performance 

will be enhanced by reconfiguring piping/nozzles and new mixer piping. In 
addition, a new fine bubble diffuser grid used in conjunction with the existing 
aeration blower will provide some sludge stabilization. 

o Pre-thickened Sludge Pump Station – Improvements include two new 
upgraded centrifugal pumps/piping/valves with VFDs with a pump capacity of 
600 gpm at 33 feet TDH with a 10 HP motor; new ventilation to comply with 
NFPA 820; heating to maintain a temperature of 50oF; and additional valve 
floor stand operators.  

o Gravity Belt Thickening (GBT) Building – The 2-meter GBT will be 
overhauled with new control panel, belt, rollers, motors and drives; 
replacement of some chicanes; and washwater splashguard. Other upgrades 
include a new polymer blending unit, drum scale, replacing thickened sludge 
pump 2 with a new double disc diaphragm positive displacement pump, VFDs 
for the two thickened sludge pumps, and new heating and ventilation 
equipment and ductwork throughout the building and in pump pit. A 
modification will be made to the existing floor drain to eliminate process flow 
backup onto the operating floor. 

o Sludge Storage Tank 3 (SST3) – Upgrades include installation of a second 
propeller mixer with a capacity of 8,000 gpm with a 30 HP motor to increase 
mixing capacity.  

o Sludge Loadout Pump Station – Sludge loadout pumps will be replaced with  
new rotary lobe pumps/piping/valves with VFDs, with each pump having a 
capacity of 400 gpm at 134 feet TDH with a 30 HP motor. Other upgrades 
include new ventilation to comply with NFPA 820, heating to maintain a 50oF 
temperature, and additional floor stand operators. 

o Sludge Storage Tank 4 (SST4) and Blower Building – A new mixing system 
will include a nozzle that will combine sludge and compressed air to be 
installed near the conical bottom of SST4 with new sludge and air discharge 
piping/fittings. A new blower to introduce air into SST4 will have a capacity 
of 500 scfm at 12 psig with a 50 HP motor. The mixing pump is a screw type 
with a capacity of 4,800 gpm at 21 feet TDH with a 40 HP motor and will be 
housed in the sludge mixing pump station. 

o Drain Pump Station – The Drain Pump Station conveys decant and process 
drainage from the solids treatment processes to the first manhole upstream of 
the Influent Pump Station. There will be 2 constant speed submersible pumps 
in a 1 + 1 configuration and each pump will be capable of pumping 1,000 gpm 
at 19 ft TDH with a 15 HP motor.  
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• Emergency Power – A 1000 kW standby diesel generator and automatic transfer 
switch will be provided to operate the treatment facility in event of power failure. 
 

• Building construction will include rehabilitation of the existing 
Laboratory/Control Building within the existing footprint, construction of a new 
Administration Building with built-out electrical and maintenance areas, and a 
pre-engineered metal canopy over the UV disinfection system. 

 
6. OPERATING PERMIT  

 
Operating permit MO-0051144 will require a modification to reflect the construction 
activities. The modified operating permit for Southeast WWTP, MO-0051144, was 
successfully public noticed for comment from August 27, 2021, to September 27, 2021, 
with no comments received. At construction completion, submit the Statement of Work 
Completed form to the Department in accordance with 10 CSR 20-6.010(5)(N) and 
request the operating permit modification be issued. 

 
 
Ginny Bretzke, P.E. 
Financial Assistance Center 
Clean Water Engineering Unit 
ginny.bretzke@dnr.mo.gov 
573-751-1302 
 
  

mailto:ginny.bretzke@dnr.mo.gov
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APPENDIX A – PROCESS SCHEMATIC 
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APPENDIX B – WATER QUALITY AND ANTIDEGRADATION REVIEW  
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