
 
C295920-01 Unionville Phase 2 Improvements Permit No. CPSE01119 
Unionville North WWTF and Unionville South WWTF, MO-0054569 and MO-0026646 

 

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 Unionville 
1611 Grant Street 

Unionville, MO  63565 

 
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. 
 

 
September 29, 2025 

 

   Effective Date 
 
 

September 28, 2027   
   Expiration Date        Heather Peters, Director, Water Protection Program 
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CONSTRUCTION PERMIT 

 
I. CONSTRUCTION DESCRIPTION  
 

The proposed force main and pump station will carry raw wastewater from the Unionville 
North Wastewater Treatment Facility (WWTF) (Missouri State Operating Permit No.  
MO-0054569) to the Unionville South WWTF (MO-0026646). Improvements also include 
the addition of a double helix dual auger screen to a proposed manhole, reshaping earthen 
lagoon berms, piping from the remaining lagoon cell to the proposed lift station, two 
manholes, site work, electrical service to the site, decommissioning of an existing lagoon 
cell, and all appurtenances. 
 
Project components include approximately 50 linear feet (lf) of 12-inch diameter reinforced 
concrete pipe (RCP) gravity sewer; 2,990 lf of 6-inch diameter PVC SDR-26 and 4005 lf  
8-inch diameter PVC SDR-26 force mains with cleanouts and air release valves; one duplex 
lift station with each pump capable of operating at 340 gallons per minute (gpm) at 107 feet 
of total dynamic head (TDH) and at least 250 gpm at 114 feet of TDH with 50 percent 
efficiency, and all necessary appurtenances to make a complete and usable wastewater 
collection system to serve an estimated design average flow of 110,250 gallons per day. The 
project will also include general site work appropriate to the scope and purpose of the 
project. 

 
These activities will be in the area east of the City of Unionville, Putnam County, at and 
between the Unionville North WWTF (northeast of the intersection of Range Rd. and North 
10th St.) and the Unionville South WWTF (east of the intersection of 8th Street and 180th 
Street). Following the completion of the project, treatment of all collected wastewater will 
occur at the Unionville South WWTF. All pipes abandoned at the north treatment plant will 
be capped, one lagoon cell with be decommissioned, and the other lagoon cell with be 
utilized as an overflow basin.  
 

II. 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 
Benton and Associates, Inc. on May 29, 2025, and June 13, 2025, and signed and sealed 
by Christopher Howe, P.E. and C. Cameron Jones, P.E. on May 23, 2025, and approved 
by the department on September 29, 2025. 

 
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 project 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. Manholes shall be located with the top access at or above grade level. 
 

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

8. Protection of drinking water supplies shall be in accordance with 10 CSR 20-8.120(5), 
which includes by reference the provisions of 10 CSR 23-3.010. Separation distance 
requirements between water mains and sanitary sewers in 10 CSR 60-10.010 are also 
applicable. 

 
9. 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. 

 
10. 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. 

 
11. If this project eliminates a wastewater treatment facility under the jurisdiction of the 

department, then a full closure plan shall be submitted with a Facility Closure Request 
Form, Form – MO 780-2512 to the department’s appropriate regional office for review 
and approval. In accordance with 10 CSR 20-6.010(12), the closure plan must meet the  
 

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
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requirements outlined in Standard Conditions Part III, of the Missouri State Operating 
Permit. Closure shall not commence until the submitted closure plan is approved by the 
department. 
 

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

13. Upon completion of construction: 
 

A. The City of Unionville 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 enclosed form Statement of Work Completed to the department in 

accordance with 10 CSR 20-6.010(5)(N). When the receiving facility applies for their 
next operating permit renewal, they will be expected to include updated information 
about the sanitary sewer collection system on their application. 

 
 
Angie Garcia, E.I. 
Financial Assistance Center 
angie.garcia@dnr.mo.gov 
 
 
 
APPENDICES 
 
APPENDIX – SUMMARY OF DESIGN  
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Benton & Associates, Inc. 
Consulting Engineers/Land Surveyors 2414 
South Franklin Street 
Kirksville, MO 63501 
Voice 660-665-3575 • Fax 217/245-4149 
email: info@bentonassociates.com 
www.bentonassociates.com 

MEMO 
To:  Missouri Department of Natural Resources 
From:   Cameron Jones, P.E., PLS 
  Josh Stewart, P.E. 
Subject: Design Basis - Unionville, MO, Phase 1 - Wastewater Treatment System Improvements - (Revision 1) 
 Date:       June 26, 2024 

This technical memo is provided to supplement the City of Unionville's May 2022 Wastewater Facility Plan ("FP") and 
May 2024 Construction Permit application. The goal of the memo is to provide additional technical and basis of design 
information to review the City's plans for construction permit approval. Additional sheets can be provided for your 
consideration and review upon request. 
 
The approved facility plan identified the City's best path toward regulatory compliance is a project to include two phases, 
to be funded separately and constructed in rapid succession. 
 
Phase 1 (funded by DNR-ARPA): 

• Sludge will be removed from both the South Treatment Facility. 
• A Mechanical screen will be added to the gravity influent at the South Treatment Facility. 
• Lagoon aeration will be added to the Unionville South Wastewater Treatment Facility. 
• Ammonia removal treatment will be added to the Unionville South Wastewater Treatment Facility 

using a Moving Bed Bio Reactor (MBBR). 
• Ultra-violet disinfection will be added to the Unionville South Wastewater Treatment Facility. 
• Effluent flow measurement will be added to the Unionville South Wastewater Treatment Facility. 
• Overland flow fields will be decommissioned at the North Wastewater Treatment Facility. 
• Replacement of pump for wastewater irrigation at golf course existing Outfall #004. See Exhibit 5. 
• Associated pipes, valves, and structures will be installed and or decommissioned as needed. 

Phase 2 (Funded by SRF): Permitted Separately due to funding. 
• Sludge will be removed from the North Treatment Facility. 
• A Mechanical screen will be added to the gravity influent at the North Treatment Facility. 
• Wastewater flows will be diverted from the existing Unionville North Wastewater Treatment Facility 

(MO-0054569) to the existing Unionville South Wastewater Treatment Facility (MO-0026646) with the 
addition of a proposed Lift Station and corresponding forcemain. The secondary lagoon at the north 
facility will be converted into emergency storage and flow equalization for the proposed lift station 
and an emergency overflow outfall will be retained. 

• Overland flow fields will be decommissioned at the North Wastewater Treatment Facility. 
• Associated pipes, valves, and structures will be installed and or decommissioned as needed. 

 
Page 1 of 11 
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North Flow Characteristics and NPDES Requirements 

The following tables contain a summary of the City's NPDES limits and describes the anticipated design flows into the 
North Wastewater Treatment Facility (WWTF). 
 

Table 1: North Wastewater Treatment Facility 
 
A peaking factor of 3.63 was used for the North WWTF based on population, as outlined in 10 CSR 20- 
8.110(3)(B)1. B. Using the Design Average Flow (DAF) of 0.110 MDG, shown above in Table 1, the peak design 
hourly flow rate for the North WWTF is 0.399 MGD. Historical flow measurements have been recorded at as high as 1.2 
MGD, therefore the Peak Hydraulic Flow (PHF) of 1.2 MGD will be used to determine pipe sizes and high-level 
emergency overflows. 
 
South Flow Characteristics and NPDES Requirements 

The following tables contain a summary of the City's NPDES limits and describes the anticipated design flows into the 
South WWTF. 
 

Table 2: South Wastewater Treatment Facility 
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A peaking factor of 3.63 was also used for the South WWTF using 10 CSR 20-8.110(3)(B)1. B. When considering 
a DAF of 0.132 MDG, shown above in Table 2, the peak design hourly flow rate for the South WWTF is 0.479 MGD. 
Historical flow measurements have been recorded at as high as 0.95 MGD, therefore a Peak Hydraulic Flow (PHF) 
of 0.95 MGD will be used to determine pipe sizing high level emergency overflows. 

Combined Flow Characteristics and NPDES Requirements 
 
The following tables contain a summary of the City's anticipated NPDES limits and design flows into the south WWTF 
facility under a combined flow scenario. 
 

Design Parameter Unit 
Design 
Influent 

Effluent Limit 
Daily Maximum Weekly Average Monthly Average 

Flow - DAF (DMF) [PHF] MGD 0.242 (0.878) [1.67]    

CBODs mg/L(ppd)   65 45 
BODs mg/L(ppd) 245(495)    

TSS mg/L(ppd) 292(591)  110 70 
E. Coli #/lOOmL   1030 206 
Oil & Grease mg/L  15  10 
Ammonia Nitrogen (as N) mg/L(ppd) 40(80)    

April-September mg/L(ppd)  4.4*  1.4* 
October-March mg/L(ppd)  9.1*  2.8* 
TKN mg/L(ppd) 62(125)    

Dissolved Oxygen mg/L     

pH s.u. 7.1 6.5 Min.   

*Subject to MDNR Review 
P:\20E3430\Documents\Reports\[South Lagoon Combined DMR Data_12-10-2021.xlsx)Combined Summary Table 

Table 3: Combined Wastewater Treatment Facility 
 
Influent Pump Stations 

As stated within the City's FP, the City's wastewater collection system is divided into north and south sewer sheds. 
Each subsection directs wastewater to the corresponding lagoon treatment plant via gravity. In the FP's selected 
alternative, flow from the North Sewer Shed would be conveyed to the centralized treatment at the existing South 
WWTF via a lift station and associated forcemain. 

The North Master Lift Station is proposed to be outfitted with two 340 gpm submersible pumps to meet the existing peak 
and design flows. Please see Exhibit 1 for pump calculations. Flows above the rated capacity of the pumps will be 
stored in the existing Unionville North WWTF and eventually pumped to the Unionville South WWTF for treatment. 
The lift station pumps will be utilized in lead, lag, and alternate fashion where the lead pump will turn on until the wet 
well has drained and the lead pump will alternate with each cycle. In the case of high flows, the lead pump will be out 
paced by influent flows until the "lag" pump set point is reached. In this case, the lag pump set point will be set within 
the operating range of the excess flow lagoon to effectively utilize the flow equalization lagoon. In practice, only one 
pump will operate at a time, except on 
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very rare occasions of peak flows of nearly 4.4 days. 
 
Considering a PHF to the North WWTF of 1.2 MGD and a firm capacity of 0.5 MGD at the Master Lift Station. There is 
a potential for flows up to 0.7 MGD into the proposed excess flow lagoon. The excess flow lagoon has a capacity of 
approximately 3.76 million gallons. Therefore, the excess flow lagoon has enough volume to comfortably handle over 
5.4 days of peak hydraulic flows with one pump out of service. Once the peak flow event is over, the lagoons will 
drain by gravity back into the wet well to be pumped to the South WWTF for treatment. During the event of a power 
outage, 10 CSR 20-8.130(7) requires 2 hours of retention of peak hourly flow when receiving WWTF > 100,000 gpd. 
Based on the calculations above, we have much greater retention time than required by statute. Please see Exhibit 2 
for Equalization Lagoon Calculations. 

Treatment Design 
 
The existing South WWTF will be modified to accept flows from the entire City. The treatment scheme will be modified 
from two separate facultative lagoon facilities followed by overland flow, to a single treatment facility utilizing a two-cell 
aerated lagoon system with a moving bed bioreactor (MBBR) between the cells for ammonia removal and UV 
disinfection for E. coli control. Construction of the aerated lagoon involves installation of approximately 19 aeration 
diffusers throughout the lagoons. The new aerated lagoon cells will help increase wastewater treatment effluent 
quality. Please see Exhibit 3 and the attached plans for the proposed equipment layout. 

B&A has performed a preliminary design analysis in consultation with MDNR's "Recommended Standards" to 
determine if the two cells are adequately sized to meet BODs , ammonia, and fecal coliform treatment 
requirements, and the calculations are detailed on the following pages. 
 
Aeration Design 
 
Minimum design standards utilized for the design of the aerated lagoon are as follows: 
 
1.4 lbs of oxygen per lb of BODs removed 
4.6 lbs of oxygen per lb of NH3 removed 

Considering the City's design population of 2,420 people, design removal values for BOD and NH3 are as follows: 
BODs = 
NH3 = 

245 mg/Lor 495 ppd 
40 mg/L or 80 ppd 

Therefore, the minimum pounds of oxygen required for daily treatment is as follows: 
 
BODs: 495 PPD BODs NH3: 80 
PPD NH3 

X 1.4 PPD 02 = 
X 4.6 PPD 02 = 

 
693 PPD 02 
368 PPD 02 

TOTAL = 1,061 PPD O2 
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Aeration Design includes: (Calculations Shown Below) 
 

Lagoon Aeration AOR Cell 1 = 650 PPD 02 
 Cell 2 = 103 PPD 02 
MBBR Aeration AOR Stage 1 = 328 PPD 02 

 Stage 2 =  248 PPD 02 
TOTAL = 1,329 PPD 02 > 1,061 PPD OK! 

Biological Treatment 
 
The following design assumptions were utilized based on standard treatment conditions generally accepted within the 
wastewater treatment industry based on common waste characteristics, load variation, and maximum 
temperature. 
 

Ke = 
Ke = 

0.122 at minimum temperature conditions of 0.5°C 
0.280 at maximum temperature conditions of 20°C 

Alpha and Beta factors consistent with domestic waste where: 
 

Alpha = 0.60  
Beta = 0.95 
Theta = 1.02 
pH = 6.5 minimum 
pH = 9.0 maximum 
DO = 2.0 mg/I minimum 
Site Elevation = 1063 ft.  

 
Considering the lagoon geometry and preceding assumptions, the aeration design calculations are as follows. 
Note that the aeration system upon which the lagoon has been preliminarily designed is Triplepoint Ares Aeration & 
Nitrox Nitrification using equations 1-3 below to determine proposed effluent water quality. 



Page 7 of 11 

P:\20E3430\Documents\Permits\MoDNR Construction Permit\BOD\Tech Memo - Basis of Design -Permit.docx 

 

 

TRIPLEPOINT ENVIRONMENTAL 
Detailed Design Calculations: Aerated Lagoons 

SUMMARY - General Design Parameters 
Combined 

v4.1 A Design Scenario Name  S&N 
 1 Influent Flowrate MGD 0.242 
 2 Influent Concentration BOD mg/L 245.0 
 3 Effluent Cone. (Summer) BOD mg/L 6.7 
 4 Effluent Cone. (Winter)BOD mg/L 19.5 
 5 Actual Oxygen Supplied lb/day 752.5 
 6 Air included for nitrification?  No 
 7 Number of Aerators  19 
 9 Standard Airflow SCFM 675.35 
 10 Inlet Airflow ICFM 799.00 
 11 Design Presure (w/cushion) psig 5.00 
 12 Projected Brake Hp bhp 15.09 
 13 Estimated Design He he 25.0 
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Table 7: Nitrification Equipment Calculations Continued 

 
Ultraviolet Disinfection 

UV Disinfection system selection included manufacturer proposals, cost comparisons, and owner input on operational 
considerations. A manufacturer was designated as the Basis of Design and multiple manufacturers will be 
considered for construction bids on a performance basis. Manufacturers will need to meet or exceed design parameters 
listed below in the basis of design based around equipment manufactured by Enaqua. 

UV dosage is based on Average Daily Flow, where peak hour flows will be equalized by a combination of upstream 
lagoon surface area and hydraulics between the lagoons, UV Disinfection, flow and level control structure, and outfall 
piping. Hydraulic modeling using Visual Hydraulics confirms that the MDF of 0.88 MGD can be maintained through the 
UV channel while maintaining freeboard on the lagoons. 

As a facility with seasonal bacterial effluent limits, one (1) stored spare module for maintenance will be provided. 
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The details of the UV design criteria, process configuration, and UV reactor are provided in the following tables. 
 

Lagoon Hydraulics 

The "freeboard" height for the lagoons is 2 feet, which is the standard minimum. 
 
It should be noted that the lagoon depths for both aeration cells are controlled via an effluent control structure featuring 
a five foot (5') broad crested weir for treatment volume retention during low-average flows and low head loss during 
peak flows. The weir will also include an operator control valve which can be used during periods of high flows during 
storm events, when having significant freeboard is most important. The operator will have the ability to lower the pond 
depths to allow more room for flow fluctuation and treatment capacity. Additionally, the South Cell #1 will act as Flow 
Equalization for storm flows across the 3.9 acres of surface area. Hydraulic calculations performed for the Hydraulic 
Profile shown on Sheet G-004 of the plans were performed at steady state flows, however, peak flows would have 
to continue for multiple days to reach elevations shown on G-004. Please see Exhibit 4 for lagoon volume 
calculations. 

Summary 

As is shown in these design basis calculations, the proposed aerated lagoon, MBBR, and UV Disinfection can 
adequately meet and exceed NPDES permit limits. Preceding discussions within this memo and the Unionville FP 
also demonstrate that this proposed treatment plant will provide operational efficiencies and be able to be modified 
efficiently to meet anticipated future effluent goals if required. 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

North Lagoon Transfer Pump Calculations 



 

 

North Lagoon Transfer Pump Station Unionville, 
MO 
5/8/2024 

 
Low Water Level= 952 
High Water Level= 962 (Lag Pump Set Point) 
Invert at outlet= 986.5 
8" to 6" force main 
C = 120 

 
System Head - 1 pump 
Flow 
(gpm) 

Low Head 
(feet) 

High Head 
(feet) 

0 71.0 88.0 
50 71.5 88.5 

100 72.7 89.7 
150 74.6 91.6 
200 77.2 94.2 
250 80.4 97.4 
300 84.3 101.3 
350 90.8 107.8 
400 99.5 116.5 
450 109.2 126.2 
500 122.6 139.6 

 
 

System Head - 2 pumps 
Flow 
(gpm) 

Low Head 
(feet) 

High Head 
(feet) 

0 71.0 88.0 
100 72.4 89.4 
200 76.1 93.1 
300 81.9 98.9 
400 95.3 112.3 
500 116.2 133.2 
600 155.9 172.9 
700 201.9 218.9 
800 253.8 270.8 

 
 
 

Pump Curve 

Flow 
(gpm) 

Head (feet) 
2Pump 
Flow 
(gpm) 

0 137 0 
200 119 400 
386 103 772 
600 83 1,200 
800 67 1,600 

1,000 49 2,000 
1,160 28 2,320 

 
P:\20E3430\Design\Design\Hydraulics\Force Main\[Force Main Hydraulics - Unionville.xlsx]Curves BOD 



 

 

 



16 of 4 

 

 

LIFT STATION DESIGN CALCULATIONS 
 
 
 
 
I. 
Project: 
Project Number: Pump 
Station: Date: 
Doc Number: File 
Designation: 
 
II. 

Project Details 
 
 
 
 
 
 
 
 
Design Capacity 

 
Unionville MO 20e3430 
 
4/24/2024 
N/A 
P:120E3430\Design\Design\Hydraulics\[TDH - Pump HP - System Head Curve - LS Design.xlsx]Wetwell Calculations 340 gpm 

 

A Average Daily Flow {A.D.F.)  
# of Units 

 
Demand Rate 

 
Demand 

 

SF Units Gravity to LS 
 
 
Future Flows 

315 
 

350 gpd/unit* 
gpd/unit* 
gpd/unit* 

0 gpd/unit* 

110250 gpd 
0 gpd 
0 gpd 
0 gpd 

 

   gpd gpm  

Notes: *100gal/day/cap with 
an average of 3.5 cap/unit 
 
 
 
 

 
B. Peak Hour Flow 

Peak factor per utility technical manual: 

Total A.D.F. 
 
 
 
 
 
 
 
 
 
 
Population in Thousands (Pl = 

110,250 gpd 
76.56 gpm (24 hr day) 
 
 
 
 
 
 
 

 
1.1025 or 1103 P.E. 

 
 

QPeakHourly 
 

Ooesign Average 

 
18+SQRT(P) 
 

 

4+SQRT{P) 

Peaking Factor= 3.8 

A.D.F. x Peak Factor 
1440 

Total P.H.F. = Total GPD 288.8 gpm 
415,894 gallons per day 

C. Design Minimum Flow 
 
A.D.F. x 0.20 

 

1440 
 

D. Minimum Required Pump Capacity 
 

E. Required Flow to Meet Minimum Velocity in Force Main 
 
Diameter of Main {d) 
Minimum Velocity Required {v) Required flow to meet minimum velocity 
 
Q= v*60*7.48*3.14d2 

4 
 

F. Required Flow to Meet Historical Flows 

 
Design min flow = 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Historical Maximum Day Flow = 
Average Hour = Design Peak 

Hour na 

 
15.3 gpm 
 
 
288.8 gpm 
 
 

 
8 in 
2 fl/s 
313.3 gpm or 451,183 GPD 
 
 
 
 

 
1,200,000 GPD 

50,000 gallons 
833 gpm 

GPD 
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LIFT STATION DESIGN CALCULATIONS 
 
 
 
 
Project: 
Project Number: 
 
Ill. 

Unionville MO 20e3430 
 
Wet well Design (Duplex System) 

A. Design Criteria: 
1. Maximum pump motor cycle rate = 10 Starts Per Hour 
2. Maximum detention time at average flow = 30 minutes 

 
B. Pump Control Level Settings: 

1. Pump cycling rates are at a maximum when inflow equals 
one-ha� the design pumping rate of: 

 
 
 
 
 
 
 
 
 
 
 
 
340.0 gpm 

 

 
#VALUE!  gpm 

 
2. Wet well volume required between lead pump start and 

pump shut off level: 

If S (inflow) = Half the design pumping rate and cycle period selected 
 

V= T*Q 850.0 gallons  

 4   

where: T= cycle period= 
 
 
Q=pump rate= 

10 min. 
15 min. 
30 min. 
340.0 gpm 

2 - 50 HP 
51 - 75 HP 
76- 250 HP 

 
Starts per pump per hour: 
 
 60 min/hour  3.0 
2 pumps 10.00 min. 
 
If S (inflow) = Typical Minimum Flow: 
Q=PumpRate 
 
Pump Starts Every (T) Minutes: 
 

  V
  + Q-S 

 V  
s 

 

T= 850.00 gal 
340.00  15.31 )gpm 

 
+  850.00 gal  58.13 min. 
15.31 gpm 
 
Starts per pump per hour: 
 
 60 min/hour  0.5 
2 pumps 58.13 min. 
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LIFT STATION DESIGN CALCULATIONS 
 
 
 
 

 
Project: Unionville MO 
Project Number: 20e3430 
 
Adjusted Volume: 423 gallons 

If S (inflow) = half the design pumping rate Q=PumpRate 
 
Pump Starts Every (T) Minutes: 
 
 V  +   V  

O-S    s 
 
T= 423.00 gal 
340.00 170.00 )gpm 
 
+  423.00 gal  4.98 min. 
170.00 gpm 
 
 Starts per pump per hour:  
 
 60 min/hour   6.0 min.  
2 pumps 4.98 min. 

If S (inflow) = Typical Minimum Flow: 
Q=PumpRate 
 
Pump Starts Every (T) Minutes: 
 
 V  +   V  

O-S    s 
 
T= 423.00 gal 
340.00 15.31 )gpm 
 
+  423.00 gal  28.93 min. 
15.31 gpm 
 
Starts per pump per hour: 
 
 60 min/hour  1.0 
2 pumps 28.93 min. 

If S (inflow) = Average Daily Flow: 
Q=PumpRate 
 
 Pump Starts Every (T) Minutes:  
 
 V  +   V  

O-S    s 
 
T= 423.00 gal 
340.00 76.56 )gpm 
 
+  423.00 gal   7.13 min.  
76.56 gpm 
 
Starts per pump per hour: 
 
 60 min/hour  4.2 
2 pumps 7.13 min. 
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LIFT STATION DESIGN CALCULATIONS 
 
 
 
 
Project: 
Project Number: 

Unionville MO 20e3430 
If S (inflow) = Peak Hour Flow: 
Q=PumpRate 
 
Pump Starts Every (T) Minutes: 
 
V 
0-S 
 
T= 

 
 
 
 
 
 
 
 
 
 
 

 
340.00 

 
 
 
 
 
 
 
 
V 
 

 s 
423.00 gal 
288,81 )gpm 
 
423.00 gal 9.73 min. 

 

288.81 gpm 
 
Starts per pump per hour: 
 
 

2 pumps 
60 min/hour 3.1 
9.73 min. 

3. Wet well Diameter (D) = 
Wet well Volume (Vw) 

6 ft 

where: 

Vw= Aw•7.48 

Aw=area of wet well (ft3) 

Aw=3.14(D2)/4 

211 gal/ft of depth approx 6.25' square 

4. Wet well level change between pump stop and lead pump start 

pump shut off level wet well volume 

Therefore use: Wet well volume = 

 
2.00 ft 
24.00 in 
2.00 ft 
423 

 
5. Control Elevations  High Point of F.M. = 986.50 at receiving manhole 
  Top of wet well elev.= 968,00  

  Top of slab elev. = 968,50  

  Depth measured from bottom   

 Elev. (ft)   

Top of Wet Well= 968,00 18.00   

Influent Invert= 956,00 6.00   

High Water Alarm= 956.00 6.00   

Lag Pump On= 955.00 5.00 423  

Lead Pump On (H.W.L.)= 954.00 4.00 423 gals. Provided Pump Cycle Volume 
Pump off (L.W.L.)= 952.00 2.00   

Bottom of Wet Well= 950.00    

 
Is Provided Volume greater than Required Volume = Is Provided Volume cycle less 
than 30 min at ADF = 
Is Provided Volume cycle less than 10 starts per hour at Half Pump Design Flow= 
*Allow enough depth between bottom of wet well and pump off elevation to completely submerge pump. 

Yes 
Yes Yes 
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Equalization Lagoon Calculations 



 

 

 
P:\20E3430\Design\Design\[Unionville Design Calculations 4-21-22.xlsx]North Cell #2 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 



 

 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Lagoon Volume Calculations 



 

 

 
 
P:\20E3430\Design\Design\[Unionville Design Calculations 4-21-22.xlsx]South Cell #1 



 

 

 
 

P:\20E3430\Design\Design\[Unionville Design Calculations 4-21-22.xlsx]South Cell #2 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Golf Course Irrigation Pump Calculations 



 

 

Computation of Total Dynamic Head for irrigation pond influent sump pump 
 

Flowrate = 60 gpm  
Diameter of Suction Piping = 2.047 in. 
Diameter of Effluent Piping = 2.047 in. 
Friction Coefficient (inside wet well) "C" = 120 

Friction Coefficient (force main) "C" = 120 

A. Static Suction Lift = 1 ft. 

B. Friction, Suction  

1. Pipe Total Length = 1 ft. 

2. Fittings in Eq. Length of Pipe 
 

a. 2" 90 degree elbows = 4 ft. 1@ at 4' each 
b. 2" check valve = 13.4 ft. 1 @ at 13.4' each 
C. = ft.  

3. Total Pipe Equivalent = 18.4 ft.  

4. Total Friction Loss = 1.62 ft. 
 

C. Total Dynamic Suction Lift = 2.62 ft. 
 

Use (rounded up) = 3.00 ft.  

D. Static Discharge Head = 25 ft. 
 

E. Friction, Discharge or Force Main Line 
  

1. Pipe Total Length = 650 ft. 
 

2. Fittings in Eq. Length of Pipe 
  

a. 2" 90 degree elbows = 16 ft. 4@ at 4' each 
b. = ft.  
C. = ft.  
d. = ft.  

3. Total Pipe Equivalent = 666 ft. 
 

4. Total Friction Loss = 58.76 ft. 
 

F. Total Dynamic Discharge Head = 83.76 ft. 
 

Use (rounded up) = 84.00 ft.  

G. Total Dynamic Head (TOH) = 87 ft.  
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FOR DEPARTMENT USE ONLY 

�§ 
MISSOURI DEPARTMENT OF NATURAL RESOURCES APP NO. 

I
CP NO. 

WATER PROTECTION PROGRAM 
APPLICATION FOR CONSTRUCTION PERMIT -

I
[�][i] SEWER EXTENSION

DATE RECEIVED 

NOTE ► Please Read the accompanying instructions before completing this form 

1.0 APPLICATION INFORMATION (Note - If any of the questions in this section are answered NO, this application may be 
considered incomplete and returned.) 

1.1 Is this a Federal/State funded project? liZI YES □ NIA Funding Agency: SRF Project #: C295920-01 

1.2 Has the Department of Natural Resources approved the proposed project's engineering report*? 
li2'.I YES Date of Approval: 08/15/22 □ NO □ NIA

1.3 Is a copy of the appropriate plans* and specifications* included with this application? li2'.IYES □ NO 

If the project is using standard specifications, name of community: 

1.4 Is a summary of design* included with this application? Ill YES □ NO

1.5 Is the appropriate fee or JetPay confirmation included with this application? li2'.I YES □ NO
See Section 7.0 

* Must be affixed with a Missouri registered professional engineer's seal, signature and date.
2.0 PROJECT INFORMATION 
2.1 NAME OF PROJECT 

City of Unionville - Wastewater Treatment Facility Improvements - Phase 2 
ADDRESS 

I 
CITY 

I 
STATE ZIP CODE 

I 
COUNTY 

1611 Grant Street Unioville MO 63565 Putnam 

2.2 Legal Description: SE ¼, SW ¼, SE ¼, Sec. 36 , T 66N , R 19W 

2.3 Project Components (check all that apply): 
liZI Gravity sewers liZI Pumping stations liZI Force mains D Alternative sewer system D Other (Describe below.) 

2.4 PROJECT DESCRIPTION 

Phase 2 includes the installation a mechanical screen and master lift station constructed to collect flow currently being received by the 
North Treatment Plant. From the lift station, a corresponding force main will convey flow to the South Treatment Plant. Upon project 
completion and startup, the North Wastewater Treatment Facility will no longer need an NPDES permit. Existing Cell #2 at the North 
facility will be re-purposed as a retention I flow equalization basin. 

2.5 DESIGN INFORMATION 

A. Population or number of lots to be served by this extension: 315 lots

B. 

C. 

D. 

E. 

Estimated flow to be contributed by this extension: Design Average Flow: 11 Ok

Industrial Wastes: 

Receiving Sewer: 

Type: Residential 

Size: 12 inches 

Does this project (check all that apply): 

Flow: gpd N/A 

Capacity: 1400 gpm 

gpd Design Peak Hourly Flow: 17.3k gph 

Ii'.! Connect to an existing treatment plant liZI Resolve enforcement issue Ii'.! Eliminate or consolidate an existing treatment plant 

F. Estimated number of onsite systems being removed: Unionville North Wastewater Treatment Facility

G: Estimated costs associated with piping: $ 550,000 Estimated costs associated with lift station(s): $ 800,000 

3.0 PROJECT OWNER 
NAME 

I 
TELEPHONE NUMBER WITH AREA CODE EMAIL ADDRESS 

City of Unionville 660-947-2437 tpayne@nemr.net 
ADDRESS 

I 
CITY 

I 
STATE ZIP CODE 

1611 Grant Street Unionville MO 63565 
CHARTER NUMBER (SECRETARY OF STATE) or REGISTERED AGENT 

MO 780-1632 (10-22) 

CHECKNO. FEE RECEIVED 

    CPSE01119      AP47729
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