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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: 

Missouri-American Water Company 
Owner 

Missouri-American Water Company Garden City WWTF 
36300 E 303rd St 

St. Joseph, MO  64503 
 
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. 
 

 
September 13, 2023 

 

   Effective Date    
 

September 12, 2025   
   Expiration Date        John Hoke, Director, Water Protection Program 
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CONSTRUCTION PERMIT 

 
I. CONSTRUCTION DESCRIPTION  
 

Construction will include the installation of a new ultraviolet disinfection system and the 
removal of the existing non-functional Parshall flume located between lagoon cell 3 and the 
outfall. The new UV disinfection system will be housed under a canopy in the location of the 
old flume. The UV disinfection system will be sized to handle the design average flow of 
200,000 gpd. In place of the Parshall flume, a magnetic flow meter will also be installed 
under the canopy. Four precast manholes will be installed between the lagoon and the outfall 
for cleaning and monitoring. Necessary electrical controls and power will also be installed. 

 
 
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 complete a cost analysis for compliance because the 
facility is not a combined or separate sanitary sewer system for a publically-owned treatment 
works. 

 
 
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 consistent with plans and specifications signed and sealed by 
Gary William Davis, PE, with Bartlett and West and as described in this permit.  
 

3. The Department must be contacted in writing prior to making any changes to the 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). 
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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 Kansas City Regional Office per 10 CSR 20-7.015(9)(G). 

 
5. 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. 

 
6. 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. 

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

below. 
• Vacuum testing, if specified for concrete sewer manholes, shall conform to the test 

procedures in ASTM C1244 – 11(2017) Standard Test Method for Concrete Sewer 
Manholes by the Negative Air Pressure (Vacuum) Test Prior to Backfill, as approved and 
published April 1, 2017, or the manufacturer’s recommendation. 10 CSR 20-
8.120(4)(F)1. 

• Exfiltration testing, if specified for concrete sewer manholes, shall conform to the test 
procedures in ASTM C969 – 17 Standard Practice for Infiltration and Exfiltration 
Acceptance Testing of Installed Precast Concrete Pipe Sewer Lines, as approved and 
published April 1, 2017. 10 CSR 20-8.120(4)(F)2. 

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

• Disinfection and dechlorination, when used, shall be provided during all power outages. 
10 CSR 20-8.140 (7) (A) 2 and 10 CSR 20-8.190 (2) (A) 

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

• Adequate provisions shall be made to effectively protect facility personnel and visitors 
from hazards. The following shall be provided to fulfill the particular needs of each 
wastewater treatment facility: 10 CSR 20-8.130(2)(C) 

o Fencing. Enclose the facility site with a fence designed to discourage the entrance 
of unauthorized persons and animals; 10 CSR 20-8.140(8)(A) 

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
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o Gratings over appropriate areas of treatment units where access for maintenance 
is necessary; 10 CSR 20-8.140(8)(B) 

o First aid equipment; 10 CSR 20-8.140(8)(C) 
o Posted “No Smoking” signs in hazardous areas; 10 CSR 20-8.140(8)(D) 
o Appropriate personal protective equipment (PPE); 10 CSR 20-8.140(8)(E) 
o Portable blower and hose sufficient to ventilate accessed confined spaces; 10 CSR 

20-8.140(8)(F) 
o 10 CSR 20-8.140 (8) (G) Portable lighting equipment complying with NEC 

requirements. See subsection (7)(B) of this rule;  
o 10 CSR 20-8.140 (8) (H) Gas detectors listed and labeled for use in NEC Class I, 

Division 1, Group D locations. See subsection (7)(B) of this rule; 
o Appropriately-placed warning signs for slippery areas, non-potable water fixtures 

(see subparagraph (7)(D)3.B. of this rule), low head clearance areas, open service 
manholes, hazardous chemical storage areas, flammable fuel storage areas, high 
noise areas, etc.; 10 CSR 20-8.140(8)(I) 

o Explosion-proof electrical equipment, non-sparking tools, gas detectors, and 
similar devices, in work areas where hazardous conditions may exist, such as 
digester vaults and other locations where potentially explosive atmospheres of 
flammable gas or vapor with air may accumulate.; 10 CSR 20-8.140(8)(K) 

o Provisions for local lockout/tagout on stop motor controls and other devices;  
10 CSR 20-8.140(8)(L) 

o Provisions for an arc flash hazard analysis and determination of the flash 
protection boundary distance and type of PPE to reduce exposure to major 
electrical hazards shall be in accordance with NFPA 70E Standard for Electrical 
Safety in the Workplace (2018 Edition), as approved and published August 21, 
2017. 10 CSR 20-8.140(8)(M) 

• An audiovisual alarm or more advanced alert system, with a self-contained power supply, 
capable on monitoring the condition of equipment whose failure could result in a 
violation of the operating permit shall be provided for all wastewater treatment facilities. 
10 CSR 20-8.140(7)(C) 

• Effluent twenty-four (24) hour composite automatic sampling equipment shall be 
provided at all mechanical wastewater treatment facilities and at other facilities where 
necessary under provisions of the operating permit. 10 CSR 20-8.140(7)(F), 10 CSR 20-
8.190 (3) (D) 

• For electrical equipment, fixtures, and controls in enclosed settling basins and scum 
tanks, where hazardous concentrations of flammable gases or vapors may accumulate, 
follow the provisions in 10 CSR 20-8.140(7)(B). The fixtures and controls shall be 
conveniently located and safely accessible for operation and maintenance. 10 CSR 20-
8.160 (5) (C) 

• The UV dosage shall be based on the design peak hourly flow, maximum rate of 
pumpage, or peak batch flow. 10 CSR 20-8.190 (5)(A)(1). 
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• The UV system shall deliver a minimum UV dosage of thirty thousand microwatt 
seconds per centimeters squared (30,000 μW • s/cm2). 10 CSR 20-8.190 (5) (A) 4. 

• Non Contact UV systems. The combination of the total number of banks shall be capable 
of treating the design peak hourly flow, maximum rate of pumpage, or peak batch flow. 
10 CSR 20-8.190 (5) (B) 1. 

• The UV system must continuously monitor and display at the UV system control panel 
the following minimum conditions: 

o The relative intensity of each bank or closed vessel system; 10 CSR 20-8.190 (5) 
(C) 1. A. 

o The operational status and condition of each bank or closed vessel system;  
10 CSR 20-8.190 (5) (C) 1. B. 

o The ON/OFF status of each lamp in the system; 10 CSR 20-8.190 (5) (C) 1. C. 
and 

o The total number of operating hours of each bank or each closed vessel system. 
10 CSR 20-8.190 (5) (C) 1. D. 

• The UV system shall include an alarm system. Alarm systems shall comply with 10 CSR 
20-8.140(7)(C). 10 CSR 20-8.190 (5) (C) 2. 

8. Upon completion of construction: 
 

A. Missouri-American Water Company will become the continuing authority for 
operation and maintenance of these facilities; 

 
B. Submit an electronic copy of the as builts if the project was not constructed in 

accordance with previously submitted plans and specifications;  
 

C. Submit the enclosed form Statement of Work Completed to the Department in 
accordance with 10 CSR 20-6.010(5)(N).  

 
 
IV. REVIEW SUMMARY 
 

1. CONSTRUCTION PURPOSE 
 

The lagoon facility is currently in voluntary enforcement to install disinfection as part 
of its acquisition by Missouri-American Water Company.   

 
2. FACILITY DESCRIPTION 

 
There is a 0.16 MGD 3 cell facultative lagoon system which discharges to Panther 
Creek branch. Cell 1 is 10.4 acres and has an approximate volume of 27,843,000 gal. 
at 3ft of water. Cell 2 is 3.03 acres and has a treatment volume of 8,292,000 gal. at 
the same depth. Cell 3 is only 1.03 acres and has a volume of 2,945,000 gal.  
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Currently there is no disinfection prior to discharge, and the lagoon is not meeting  
E. Coli limits. This project aims to meet the final E. Coli effluent limits and to 
improve treatment by removing an existing Parshall flume and install a UV 
disinfection system along with a magnetic flow meter. In addition, 4 manholes will be 
installed along the flow path from cell 3 to the outfall for cleaning and monitoring 
purposes. 
 
The Missouri-American Water Company Garden City WWTF is located at 36300 E 
303rd Street, Garden City, in Cass County, Missouri. The facility has a design average 
flow of 160,000 gpd (0.16 MGD) and serves a hydraulic population equivalent of 
approximately 1,614 people.  

 
3. COMPLIANCE PARAMETERS 

 
The existing facility has the following E. coli. effluent limits that became effective on 
August 1, 2021.   
 

Parameter Units Monthly average 
limit 

Escherichia coli (e. coli) cfu/100
ml 

206 

 
 

4. REVIEW of MAJOR TREATMENT DESIGN CRITERIA  
 

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

• Lagoon Cell No. 1 is non-aerated earthen basin and has a surface area of 10.4 
acres and a wastewater volume of 27,843,000 gallons.  

o This cell has 2 ft of freeboard, 8 ft of operating depth, but is typically 
kept at 3 ft of water.  

o This provides approximately 87.6 days of retention at the flow of 0.16 
MGD. 

 
• Lagoon Cell No. 2 is non-aerated earthen basin and has a surface area of 3.03 

acres and a wastewater volume of 8,292,000 gallons.  
o This cell has 2 ft of freeboard, 8 ft of operating depth, but is typically 

kept at 3 ft of water.  
o This provides approximately 47.45 days of retention at the flow of 

0.16 MGD. 
 

• Lagoon Cell No. 3 is non-aerated earthen basin and has a surface area of 1.03 
acres and a wastewater volume of 2,945,000 gallons.  

o This cell has 2 ft of freeboard, 8 ft of operating depth, but is typically 
kept at 3 ft of water.  

o This provides approximately 18.25 days of retention at the flow of 
0.16 MGD. 
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Construction will cover the following items: 
 
Components are designed for a Future Population Equivalent of 1,739 based on 
hydraulic loading to the system. 

 
Flow Measurement – Installation of accurate flow measurement devices will give the 
treatment facility a means of improved data analysis. 

o Electromagnetic Meter – An effluent electromagnetic 8-inch flow meter shall 
measure the secondary treated and disinfected wastewater prior to discharge at 
Outfall 001. 

Disinfection – Disinfection is the process of removal, deactivation, or killing of 
pathogenic microorganisms. 

o Non-Contact Ultraviolet (UV) – A closed channel, gravity flow, low pressure 
high intensity UV non-contact Enaqua C1t.0622 disinfection system capable 
of treating a peak flow of 1 MGD while delivering a minimum UV intensity 
of 30 mJ/cm2 with an expected ultraviolet transmissivity of forty percent 
(40%) or greater.  

o The UV system consists of 24 lamps per reactor.  
o Two non-contact UV reactors are arranged in series.  
o The disinfected effluent will flow by gravity through flow 

measurement equipment and to Outfall No. 001. 
Flow Conveyance – Installation of pipe necessary to convey flow from lagoon 
through UV or bypass to outfall 

o ~167 feet of Class 53 ductile iron pipe 
o Interior of pipe to be lined with Protecto 401 

 
5. OPERATING PERMIT  

 
Operating permit MO-0046647 will require a modification to reflect the construction 
activities. The modified Garden City WWTF, MO-0046647, will be public noticed to 
update the facility description to include ultraviolet disinfection. Submit the 
Statement of Work Completed to the Department in accordance with 10 CSR 20-
6.010(5)(N) and request the operating permit modification be issued. 
 
Operating permit MO-0046647 will be expiring on September 30/2025. A renewal 
application, Form B2, must be filed before March 30/2025, regardless of the status of 
these construction activities. If you have questions on completing the renewal 
application, please contact the NPDES permitting section at 
cleanwaterpermits@dnr.mo.gov or by phone at (573) 522-4502.  
 
 
 

 
  

https://dnr.mo.gov/document-search/form-b2-application-operating-permit-facilities-receive-primarily-domestic-waste-have-design-flow-more-100000-gallons-day-mo-780-1805
mailto:cleanwaterpermits@dnr.mo.gov
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V. NOTICE OF RIGHT TO APPEAL 
 
If you were adversely affected by this decision, you may be entitled to an appeal before the 
Administrative Hearing Commission (AHC) pursuant to Section 621.250 RSMo. To appeal, you 
must file a petition with the AHC within 30 days after the date this decision was mailed or the 
date it was delivered, whichever date was earlier. If any such petition is sent by registered mail 
or certified mail, it will be deemed filed on the date it is mailed; if it is sent by any method other 
than registered mail or certified mail, it will be deemed filed on the date it is received by the 
AHC. Any appeal should be directed to: 

  
Administrative Hearing Commission 

U.S. Post Office Building, Third Floor 
131 West High Street, P.O. Box 1557 

Jefferson City, MO 65102-1557 
Phone: 573-751-2422 
Fax: 573-751-5018 

Website: https://ahc.mo.gov 
 
 
Alex Bielefeldt EI 
Engineering Section  
Alex.Bielefeldt@dnr.mo.gov 
 
Chia-Wei Young, PE 
Engineering Section 
Chia-Wei.Young@dnr.mo.gov 
 

 
APPENDICES 

Optional 
• Process Flow Diagram  

•  
• Summary of Design 

https://ahc.mo.gov/
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