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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 Potosi 
121 E. High Street 
Potosi, MO 63664 

 
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 (Department). 
 
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. 
 

March 26, 2015   
Effective Date     Sara Parker Pauley, Director, Department of Natural Resources 

 
 
 

March 25, 2017   
Expiration Date     John Madras, Director, Water Protection Program 
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CONSTRUCTION PERMIT 

 
I. CONSTRUCTION DESCRIPTION  
 

The Potosi WWTF #1 is a 0.683 MGD plant. Construction will include the influent pump station, 
new fine screen and wash compactor, new secondary clarifier #3, effluent pump station, and 
replacement of the RAS/WAS pumps. When the project goes out to bid, alternate bids will include 
the replacement of aerator replacement in the oxidation ditch, addition of aeration in Sludge Basins 
#1 and #2, and equipment replacement in Secondary Clarifiers #1 and #2, and  construction of a ramp 
in the equalization basin to facilitate cleaning of the basin.  

 
The 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. FINDING OF AFFORDABILITY 
 
The Finding of Affordability is not applicable.   

 
 
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 Archer-
Elgin on February 5, 2015. 
 

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(8). 
 

4. 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 Southeast 
Regional Office per 10 CSR 20-7.015(9)(E)2. 
 

5. This construction permit is invalid for projects required to comply with the requirements 
contained in 10 CSR 20-4, “Grants and Loans” 
 

6. Protection of drinking water supplies shall be in accordance with 10 CSR 20-8.120(10).  “There 
shall be no physical connections between a public or private potable water supply system and a 
sewer, or appurtenance thereto which would permit the passage of any wastewater or polluted 
water into the potable supply.  No water pipe shall pass through or come in contact with any part 
of a sewer manhole.” 
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7. Sewers in relation to water works structures shall meet the requirements of 10 CSR 23-3.010 with 
respect to minimum distances from public water supply wells or other water supply sources and 
structures. 
 
A. Sewer mains shall be laid at least 10 feet horizontally from any existing or proposed water 

main.  The distances shall be measured edge-to-edge.  In cases where it is not practical to 
maintain a 10 foot separation, the department may allow a deviation on a case-by-case basis, 
if supported by data from the design engineer.  Such a deviation may allow installation of the 
sewer closer to a water main, provided that the water main is in a separate trench or on an 
undisturbed earth shelf located on either side of the sewer and at an elevation so the bottom of 
the water main is at least 18 inches above the top of the sewer.  If it is impossible to obtain 
proper horizontal and vertical separation as described above for sewers, the sewer must be 
constructed of slip-on or mechanical joint pipe or continuously encased and be pressure tested 
to 150 pounds per square inch to assure water tightness. 

 
B. Manholes should be located at least 10 feet horizontally from any existing or proposed water 

main. 
 

C. Manholes shall be located with the top access at or above grade level. 
 
D. Sewers crossing water mains shall be laid to provide a minimum vertical distance of             

18 inches between the outside of the water main and the outside of the sewer.  This shall be 
the case where the water main is either above or below the sewer.  The crossing shall be 
arranged so that the sewer joints will be equidistant and as far as possible from the water 
main joints.  Where a water main crosses under a sewer, adequate structural support shall be 
provided for the sewer to maintain line and grade.  When it is impossible to obtain proper 
vertical separation as stipulated above, one of the following methods must be specified: 
 
a. The sewer shall be designed and constructed equal to the water pipe and shall be pressure 

tested to assure water tightness prior to backfilling; or 
 
b. Either the water main or sewer line may be continuously encased or enclosed in a 

watertight carrier pipe which extends 10 feet on both sides of the crossing, measured 
perpendicular to the water main.  The carrier pipe shall be of materials approved by the 
department for use in water main construction. 

 
8. 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 www.dnr.mo.gov/env/wpp/epermit/help.htm.  See www.dnr.mo.gov/env/wpp/stormwater/sw-
land-disturb-permits.htm for more information. 

 

  

http://dnr.mo.gov/env/wpp/epermit/help.htm
http://www.dnr.mo.gov/env/wpp/stormwater/sw-land-disturb-permits.htm
http://www.dnr.mo.gov/env/wpp/stormwater/sw-land-disturb-permits.htm
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9. A United States (U.S.) Army Corps of Engineers (COE) permit (404) and a Water Quality 
Certification (401) issued by the department or permit waiver 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 be required.  Since the COE makes determinations on what 
is jurisdictional, you must contact the COE to determine permitting requirements.  You may call 
the department’s Water Protection Program at 573-751-1300 for more information.  
See www.dnr.mo.gov/env/wpp/401/ for more information. 

10. Upon completion of construction: 

A. The City of Potosi will become the continuing authority for operation, maintenance, and 
modernization of these facilities; 

B. Submit the enclosed form Statement of Work Completed to the department in accordance 
with 10 CSR 20-6.010(5)(D); and 

C. Submit an electronic copy of the as builts.  

 
IV. REVIEW SUMMARY 

 
1. AMMONIA 

 
The Water Protection Program is providing this notice to inform permittees that EPA’s 
published ammonia criteria for aquatic life protection is lower than the current Missouri 
criteria.  The department has initiated stakeholder discussions on this topic and at this time, 
there is no firm target date for starting the rulemaking to adopt new standards.  More 
information can be found at http://dnr.mo.gov/pubs/pub2481.htm.   
 
The 2014 permit renewal discussed EPA’s published ammonia criteria. Potosi WWTP #1 is 
an oxidation ditch, with an average summer ammonia concentration of 0.24 mg/L and a 
winter ammonia concentration of 0.79 mg/L, which is meeting the proposed criteria.  

 
2. CONSTRUCTION PURPOSE 

 
Construction will include the influent pump station, new fine screen and wash compactor, 
new secondary clarifier #3, effluent pump station, and replacement of the RAS/WAS pumps. 
The base bid includes these items as the existing secondary clarifiers are hydraulically 
overloaded, the RAS/WAS pumps are at the end of their design life. The UV system was 
built in 2010 (CP0000852); however during high water elevations backwater conditions 
occur, causing damage to the non-submersible electrical components of the system. 
 
When the project goes out to bid, alternate bids will include the replacement of aerator 
replacement in the oxidation ditch, addition of aeration in Sludge Basins #1 and #2, and 
equipment replacement in Secondary Clarifiers #1 and #2, and  construction of a ramp in the 
equalization basin to facilitate cleaning of the basin.  

  

http://www.dnr.mo.gov/env/wpp/401/
http://dnr.mo.gov/pubs/pub2481.htm
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3. FACILITY DESCRIPTION 

 
The existing facility is a 0.683 MGD plant with influent pump station, grit chamber, 
oxidation ditch, two secondary clarifiers, three sludge holding tanks, UV disinfection, and 
land application of sludge. The facility discharges to Mine a Breton Creek. The operating 
permit was renewed February 2014. Below is a summary of the facility’s average monthly 
discharge monitoring reports from January 1, 2010 to March 15, 2015. 
 
With this construction permit, another clarifier will be built, the influent pump station will be 
redone, and effluent pump station will be built. Based on the results of the bidding, aeration 
equipment in the oxidation ditch may be replaced, along with Sludge Basins #1 and #2 
receiving aeration, and the flow equalization basin capacity will be reduced with the 
installation of a ramp for cleaning.  
 
Parameter Units Average Monthly Limit Average DMR 
Flow MGD * 0.408 
Biochemical Oxygen Demand5 mg/L 30 5.22 
Total Suspended Solids mg/L 30 4.79 
Ammonia as N-summer mg/L 1.6 0.24 
Ammonia as N-winter mg/L 2.6 0.79 
Oil and Grease mg/L 10 5.1 

*monitoring only      

 
4. REVIEW of MAJOR TREATMENT DESIGN CRITERIA  

 
Construction will cover the following items: 
o Influent Pump Station: Triplex influent pump station with ten inch forcemain. The pump 

station will have two submersible non-clog centrifugal VFD firm pumps and one standby 
pump with with the ability to pump the peak flow of 2.5 MGD (868 gpm per pump) at 20.2 
feet of total dynamic head. Prior to the influent pump station, an electric grinder to protect 
the influent pumps. The grinder shall produce a particle size of ⅜ inch x ½ inch x 1¾ inch, 
which is larger than the ¼ inch opening in the fine screens.  

 
o Fine Screening: A fine screen and washer compactor is to be installed downstream of the 

influent pump station. The equipment will consist of an in-channel screen with continuous 
self-cleaning screens. The screen opening will be ¼ inch and will have the capacity to treat 
the peak flow of 2.5 MGD. The wash compactor will wash and press the screenings prior to 
disposal.  

 
o Secondary Clarifiers: There are two existing secondary clarifiers, this construction permit 

allows for the construction of a third secondary clarifier to reduce loading on the existing 
clarifiers, as they are hydraulically overloaded. The addition of the third clarifier reduces the 
hydraulic loading rate in each clarifier to 918 gpd/ft2, which is less than the design criteria of 
1,200 gpd/ft2, 10 CSR 20-8.160(4)(B)3. The solids loading rate through the three clarifiers 
would be 18 lbs/day/ft2, which is less than the settling design criteria of 50 lbs/day/ft2. The 
weir loading rate would be 8,503 gpd/ft2, which meets the design guide of 10,000 gpd/ft2, 10 
CSR 20-8.160(4)(D)3.  The new clarifier will have a 34 ft diameter with 12 ft sidewater 
depth and match the existing clarifier’s onsite. A new splitter box will be constructed for 
even flow through the three clarifiers.  
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o RAS/WAS Pump Station: The existing RAS/WAS pumps are reaching the end of their 
design life. With this construction, the RAS flow will be removed from the influent pump 
station and conveyed directly to the oxidation ditch. Two RAS pumps and one WAS pump 
will be added, with interconnectivity to allow for redundancy. The two RAS pumps will be 
capable of pumping 1.02 MGD at 16.3 feet of total dynamic head and the WAS pump will 
be capable of pumping to the Sludge Basins #1 and #2 at 470 gpm at 16.7 feet total dynamic 
head. The daily wasting time will be 41 minutes at 0.5% solids and 10 minutes at 2% solids. 

 
o Disinfection system: The existing floor drains will be reconfigured to allow continuous 
discharge during peak flood events.  

 
o Effluent Pump Station: Triplex effluent pump station which will pump 2.5 MGD (868 
gpm per pump) at 13.2 feet total dynamic head through 2 submersible non-clog VFD firm 
pumps and one standby pump. All three pumps running simultaneously will be capable of 
pumping 4.6 MGD, which is in excess of the 4.5 MGD peak effluent flow plus the 
equalization basin overflow. The pumps will be the same as the influent pumps for 
maintenance and interchangeability. The pump station will operate to protect the existing 
UV disinfection system by isolating the plant from the receiving stream during flood 
conditions. During normal water conditions, flows from the disinfection system will flow by 
gravity to discharge; however when high water flows are present, the float will activate the 
sluice gate to allow the pump station to isolate treatment plant.  

 
Depending on the results of the bids, Potosi may also do the following alternative projects, 
too.  
o Oxidation Ditch: For the oxidation ditch, two horizontal axis alternatives were evaluated 
and discussed to replace the existing horizontal-axis aeration rotors. The two alternatives 
evaluated and specified are disc type and blade type. Both types of aeration, would provide 
the minimum velocity of 1 ft/s, have a target dissolved oxygen concentration of 2.0 mg/L, 
and operate with a design mixed liquor suspended solids (MLSS) concentration of 3500 
mg/L. The design of the aeration equipment is to meet the 2013 EPA published ammonia 
criteria of 0.6 mg/L. Other improvements include the rehab of the effluent weir and 
installation of new manually controlled electric weir actuator.  

 
o Sludge Basins: The existing sludge basins have a combined storage volume of 181,765 
gallons or 35 days of undigested solids at 2% concentration. With this construction permit, 
floating aerators will be installed in Sludge Basins #1 and #2, providing a 9.6 lbs O2/hr. 
Sludge basin #3 already has floating aerators.  

 
o Flow Equalization Basin: The storage volume of the existing flow equalization basin will 
be reduced from 694,496 gallons to 655,698 gallons with the installation of a ramp to 
facilitate cleaning.  

 
o Secondary Clarifiers: The equipment in Clarifiers #1 and #2 are nearing the end of their 
design life and would be replaced.  

 
5. Operating Permit Modification 

No operating permit modification is required. The facility description may need updated upon 
permit renewal to reflect the influent pump station, effluent pump station, and the addition of the 
third clarifier.  

 
Leasue Meyers, EI 
Engineering Section  
leasue.meyers@dnr.mo.gov 
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