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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 Shelbina 
Shelbina Wastewater Treatment Facility 

206 West Shelbina Avenue 
Shelbina, MO 63468 

 
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. 
 

 
July 2, 2019 

  

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

June 1, 2021   
Expiration Date     Chris Wieberg, Director, Water Protection Program 
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CONSTRUCTION PERMIT 

 
I. CONSTRUCTION DESCRIPTION  
 
Proposed construction at the facility includes work in the headworks building and new lines to 
and from the surge basin to allow for blending. An ultrasonic Parshall flume will be installed, 
along with 2 magnetic flow meters. New screening in the headworks will include a mechanical 
fine screen capable of passing solid sphere of 0.25 inches  and a new manually clean coarse bar 
screen with 3.4 inch spacing. Following the screening, new grit removal will be installed with a 
design velocity of 0.3 fps at design average flow and 0.2 fps at peak flows. A new RAS pump 
station will be constructed to have 3 non-clog pumps.  Construction will include new forcemain 
and other piping lines through the facility to allow for blending from the surge basin to be 
returned back to the headworks for treatment or to the outfall for blending. The design average 
flow will remain 0.662 MGD with a peak flow of 4.14 MGD.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. 
 

2. All construction shall be in accordance with the plans and specifications submitted by 
McClure Engineering on February 11, 2019 and revised on March 08, 2019 and as 
described in this permit. 

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

 
5. The wastewater treatment facility shall be located above the twenty-five (25)-year flood 

level.  
 

6. The wastewater facility structures, electrical equipment, and mechanical equipment shall 
be protected from physical damage by not less than the one hundred- (100-) year flood 
elevation per 10 CSR 20-8.140(2)(B).The minimum distance between wastewater 
treatment facilities and all potable water sources shall be at least three hundred feet (300') 
per 10 CSR 20-8.140(2)(C)1. 

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

 
8. 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 dnr.mo.gov/env/wpp/401/ for more information. 

 
9. All construction must adhere to applicable 10 CSR 20-8 (Chapter 8) requirements listed 

below.   
• All screening devices and screening storage areas shall be protected from 

freezing. 10 CSR 20-8.150 (4) (A) 1. 

• Provisions shall be made for isolating or removing screening devices from 
their location for servicing. 10 CSR 20-8.150 (4) (A) 2. 

• Manually cleaned screen channels shall be protected by guard railings and 
deck gratings with adequate provisions for removal or opening to facilitate 
raking. 10 CSR 20-8.150 (4) (A) 3. A. (I) 

• Mechanically cleaned screen channels shall be protected by guard railings 
and deck gratings. 10 CSR 20-8.150 (4) (A) 3. A. (II) 

http://dnr.mo.gov/env/wpp/epermit/help.htm
http://dnr.mo.gov/env/wpp/stormwater/sw-land-disturb-permits.htm
http://dnr.mo.gov/env/wpp/stormwater/sw-land-disturb-permits.htm
http://dnr.mo.gov/env/wpp/401/
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• Mechanical screening equipment shall have adequate removal enclosures to 
protect facility personnel against accidental contact with moving parts and 
to prevent dripping in multi-level installations. 10 CSR 20-8.150 (4) (A) 3. 
B. (I) 

• A positive means of locking out each mechanical screening device shall be 
provided. 10 CSR 20-8.150 (4) (A) 3. B. (II) 

• An emergency stop button with an automatic reverse function shall be 
located in close proximity to the mechanical screening device. 10 CSR 20-
8.150 (4) (A) 3. B. (III) 

• Electrical systems and components in raw wastewater or in enclosed or 
partially enclosed spaces where hazardous concentrations of flammable 
gases or vapors that are normally present, shall comply with the NFPA 70 
National Electric Code (NEC) (2017 Edition), as approved and published 
August 24, 2016, requirements for Class I, Division 1, Group D locations. 
10 CSR 20-8.140 (7) (B) 

• Where two (2) or more mechanically cleaned bar screens are used, the 
design shall provide for taking the largest unit out-of-service without 
sacrificing the capability to handle the average design flow. Where only 
one mechanically cleaned screen is used, it shall be sized to handle the 
design peak instantaneous flow. 10 CSR 20-8.150 (4) (B) 

• A means of flow measurement shall be provided at all wastewater 
treatment facilities. 10 CSR 20-8.140 (7) (E) 

• Effective flow splitting devices and control appurtenances (e.g. gates and 
splitter boxes) shall be provided to permit proper proportioning of flow and 
solids loading to each settling unit, throughout the expected range of flows. 
10 CSR 20-8.160 (2) (B). 

• Flood protection shall apply to new construction and to existing facilities 
undergoing major modification. The wastewater facility structures, 
electrical equipment, and mechanical equipment shall be protected from 
physical damage by not less than the one hundred- (100-) year flood 
elevation. CSR 20-8.140(2)(B). 10 CSR 20-8.130 (2) (A) 

• Facilities shall be readily accessible by authorized personnel from a public 
right–of-way at all times. 10 CSR 20-8.140 (2) (D). 10 CSR 20-8.130 (2) 
(B). 

 
10. Upon completion of construction: 
 

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

 
B. Submit an electronic copy of the as builts; and  
 
C. Submit the enclosed form Statement of Work Completed to the Department in 

accordance with 10 CSR 20-6.010(5)(N).  
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IV. REVIEW SUMMARY 
 

1. CONSTRUCTION PURPOSE 
 

The construction is to improve operations and to eliminate discharges from Outfall 
#002 as part of the facility’s bypass elimination plan. The construction is to improve 
the headworks operations in the system and to allow the facility the ability to blend 
wastewater from the surge tank with water from the oxidation ditch prior to 
discharge.  

 
2. FACILITY DESCRIPTION 

 
The Shelbina WWTF is located at 206 West Shelbina Avenue, Shelbina, in Shelby 
County, Missouri. The facility has a design average flow of 0.662 MGD and serves a 
hydraulic population equivalent of approximately 6,620 people. The existing 
treatment facility includes influent screw pump station/surge basin/surge basin pump 
station/oxidation ditch/final clarifiers/sludge drying beds/sludge holding tanks. The 
system is being modified to remove the existing headworks and replace it with a new 
headworks building including a Parshall flume, grit removal, mechanical bar screen 
with a manual bar screen back-up and to construct a return activated sludge (RAS) lift 
station and new sewer lines to allow for blending of wet weather flows with flows 
from the treatment plant prior to discharge.  

Parameter Units Monthly average limit DMRs from 2013-2019 
Flow MGD * 0.36 
BOD5 mg/L 30 4.79 
Total Suspended Solids mg/L 30 4.16 
Ammonia as N-summer mg/L * 0.10 
Ammonia as N-winter mg/L * 0.16 
Oil & Grease mg/L 10 5.65 
pH SU 6.5-9.0 7.69 
Copper, Total Recoverable µg/L * 15.7 
Zinc, Total Recoverable µg/L * 27.5 
BOD5 percent removal % 85 90.6 
TSS percent removal % 85 96.9 
* monitoring only 

 
3. COMPLIANCE PARAMETERS 

 
There are no change to the final effluent limits at the facility. When the facility is 
blending, it will be required to meet the final effluent limits established in the 
operating permit, and listed below. This construction permit does not address the 
schedule of compliance for E. Coli and copper that expires in 2024.  When blending, 
the facility will be required to monitor daily for flow, BOD5, TSS, E. Coli, and 
percent removal. 
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Parameter Units Monthly average limit 

Flow MGD * 
Biochemical Oxygen Demand5 mg/L 30 
Total Suspended Solids mg/L 30 
Ammonia as N mg/L * 
Nitrate+Nitrite  mg/L * 
Total Kjhedal Nitrogen mg/L * 
Total Phosphorus mg/L * 
Oil & Grease mg/L 10 
pH SU 6.5-9.0 
Copper, Total Recoverable µg/L */19.4 
E. Coli #/100mL 206 
BOD percent removal % 85 
TSS percent removal % 85 

* monitoring only 
 

4. REVIEW of MAJOR TREATMENT DESIGN CRITERIA  
 

Existing major components which will remain in use include the following: 
• Components are designed for a Population Equivalent of 6,620 based on hydraulic 

loading to the system. The average design flow will remain at 0.662 MGD with a 
peak flow of 1.4 MGD.  

• Influent Pump Station-The influent pump station has 2 screw pumps that can 
handle a maximum of 4.14 mgd. 

• Surge Basin-The surge basin is a circular concrete tank, 45 ft in diameter with a 
sidewater depth of 13 ft with a surface area of 1,590 ft2, and a volume of 155,000 
gallons.  

o The surface settling rate (SSR) at a peak flow of 2,720,000 gpd is 
1,711 gpd/ft2. 

o The retention time in the basin is 1.4 hours at peak flow. 
o Currently flows are pumped back to the headworks, except when flows 

are high for a long period of time, and then water is discharged 
through Outfall #002. Outfall #002 is covered under the facility’s 
Voluntary Compliance Agreement (VCA) to be eliminated.  

• Oxidation Ditch –The oxidation ditch is 180 feet long (135 ft plus the 2 ends with 
22.5 ft radius), 44 ft wide, and has a 10 ft water depth.  

o The hydraulic retention time is 20.4 hrs at design flow of 0.662 MGD.  
o The ditch is usually operated at 2,500 mg/L MLSS.  
o At 2,500 mg MLSS, the F/M ratio is 0.096 lb BOD5/day/MLSS.  
o The 2 rotors are 19 ft long with 27.5 inch diameter with 40 hp motors 

providing the required 127 lbs per hour of oxygen at design flow.  
• Final Clarifiers – There are 2 final clarifiers, each with 30 ft diameter and a side 

water depth of 12 ft.  
o The surface settling rate (SSR) at design flow is 468 gpd/ft2.  
o With 1 clarifier in service at design flow, the SSR is 936 gpd/ft2.  
o At peak design flow of 1.4 MGD, the SSR is 990 gpd/ft2.  

• Sludge Drying Beds – There are 5 cells, with a total area of 5,760 ft2. 
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• Sludge Holding Tank-There are 2 holding tanks, each 35 ft in diameter and 9 ft 
deep to provide 64,774 gallons of storage per tank or 129,548 gallons of storage 
in 2 tanks. Using the volume available, there is approximately 60 days of storage 
provided. 

 
Construction will cover the following items: 

 
• Flow Measurement – Installation of accurate flow measurement devices will give 

the treatment facility a means of improved data analysis. 
o Parshall Flume – A 9-inch throat parshall flume with ultrasonic flow sensor 

shall measure the influent wastewater following. 
 The head on the Parshall flume at design average flow is 5.86 inches 

and at design peak flow is 9.64 inches.  
• Screening – Installation of screening devices removes nuisance inorganic 

materials from raw wastewater. 
o Mechanical Coarse Screen – One automatic mechanically cleaned fine 

screen witin the headworks building.  
o The screening device shall be capable of treating a design average 

flow of 0.662 MGD and a peak flow of 4.14 MGD.  
o Maximum solid sphere diameter passing screen of 0.25 inches.  
o The automatic bar screen will clean and remove debris up to 3 inches 

in diameter.   
o A manually cleaned coarse bar screen shall be used during 

maintenance and  extreme wet weather events with bar spacing in the 
channel with a clear bar spacings of ¾ -inch and be positioned at an 
angle of 45 degrees from the horizontal to allow for manual raking of 
the screen. The addition of a manually cleaned coarse bar screen 
provides redundancy and a means of unit isolation for the 
mechanically cleaned coarse screen. The screening structure is 
followed by a weir and then on to the grit removal system. 

• 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 Grit Collector – Installation of one grit collector, WSG & Solutions 
C&S Grit Collector or Equivalent, having a design flow rate of 5.0 
mgd and affect grit removal of 65 mesh and larger, with a circular 
inner dimension of 10 ft, a water depth of 3.083 ft and have a 
minimum of 1.5 ft of freeboard.  

o The addition of a 1 hp variable spped screw conveyor trough to 
transport grit from the collector to the disposal unit. 

o Velocity through the grit system will be approximately 0.03 fps at 
design average flow and 0.2 fps at peak flow. 

o The detention time is 7.3 minutes at design average flow and 0.9 
minutes at peak flow. 

 
o Flow Splitter- 12 inch DIP flow splitter to send flows to the surge tank or to the 

oxidation ditch 
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o 16” DIP from flow splitter to surge basin 
o 291 lf of 16 inch DIP with 2 new manholes (C1 and C2)to connect from the surge 

basin to the discharge pipe 
o 2 magnetic flow meters, one on the discharge line from the oxidation ditch and one 

on the discharge line from the surge basin. The 2 lines converge at new manhole, 
A1. 

o Return Activated Sludge (RAS)- The RAS rate is 95% of the design average flow, 
0.597 MGD, which meets the requirements of 10 CSR 20-8.180(4)(D)1. 

o  The RAS MLSS is expected to be 4,500 mg/L.  
o The RAS pumps have:  

 2 non-clog, 10 hp pumps in duplex configuration and 
VFDs designed for 183 gpm with 21 ft TDH.  

 1 non-clog, 20 hp pump to operate under high flow 
conditions with VFD designed for 690 gpm and 30 ft 
TDH.   

o Installation of approximately 12 lf of 12 inch DIP gravity lines 
and 37 lf of 6 inch DIP forcemain.  

o The discharge outfall pipe will be replaced from Manhole 5 to the Outfall structure 
with approximately 102 lf of 16 inch DIP gravity sewer, 115 lf of 21-inch PVC and 2 
new manholes (A1 and A2).  

 
5. OPERATING PERMIT  

Operating permit MO-0041092 was placed on public notice May 24, 2019 to June 24, 
2019 with no comments received. The operating permit renewal includes the 
condition for blending, which the facility will be able to do once construction is 
complete. These construction activities do not require a modification to the operating 
permit. It is expected that the facility owner will include a new facility description 
and process flow diagram in their next operating permit renewal application in 2023, 
to include the new headworks being installed. Submit the Statement of Work 
Completed to the Department in accordance with 10 CSR 20-6.010(5)(N). 

 
 
 
Leasue Meyers, EI 
Engineering Section  
leasue.meyers@dnr.mo.gov 
 
Cindy LePage, P.E.  
Engineering Section 
cindy.lepage@dnr.mo.gov 
 
 
 
 
 
  

mailto:leasue.meyers@dnr.mo.gov
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APPENDIX A – PROCESS DIAGRAM  
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