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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: 

Mr. Robert Goeltz 
Missouri American Water Company 

727 Craig Road 
St. Louis, MO 63141 

 
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 03, 2019 

  

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

September 02, 2021   
Expiration Date     Chris Wieberg, Director, Water Protection Program 
  

 



Ammonia Improvements  Permit No. CP0002066 
MAWC, Hickory Hills WWTF, MO-0082121 
Page 2 

 
CONSTRUCTION PERMIT 

 
I. CONSTRUCTION DESCRIPTION  
 

This is a DEMONSTRATION project and additional monitoring requirements are included 
in the operating permit in accordance with the draft Approval Process for Innovative 
Technology Factsheet. The upgrade will be a demonstration project for the patent pending 
NitrOx™ Reactor System developed by Triplepoint Environmental.   
 
Modification to an existing facultative single cell lagoon by the addition of a Moving Bed 
Bioreactor (MBBR) and disinfection following the lagoon; modification includes an air-lift 
lift station between the lagoon and MBBR, a concrete reaction chamber, dual 3.0 HP 
blowers, coarse bubble aeration, reactor HDPE media, heater, final settling in a clarifier, a 
tablet chlorinator, a chlorine contact chamber, a tablet dechlorinator, and flow meter, together 
with existing equipment and the necessary appurtenances to make the facilities complete and 
usable.  
 
This project will also include general site work appropriate to the scope and purpose of the 
project. Design flow of facility will remain at 16,400 GPD and the outfall will remain at the 
existing location. Discharge is to Scott Branch (C) in Section 30, T45N, R15W, Moniteau 
County.  

 
 
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. 
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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 
Jamie Richardson, PE; Walker Richardson Engineering 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). 
 

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

 
7. 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. 

  

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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8. All construction must adhere to applicable 10 CSR 20-8 (Chapter 8) requirements listed 
below.   
 
10 CSR 20-8.140 Wastewater Treatment Facilities 

• 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. 10 CSR 20-8.140 (2) (B) 

• Unless another distance is determined by the Missouri Geological Survey or by the 
department’s Public Drinking Water Branch, the minimum distance between wastewater 
treatment facilities and all potable water sources shall be at least three hundred feet 
(300'). 10 CSR 20-8.140 (2) (C) 1. 

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

• The alarm shall be activated in cases of high water levels. Follow the provisions in 
subsection (7)(C) of this rule for alarm systems. 10 CSR 20-8.140 (4) (D) 

• All outfalls shall be posted with a permanent sign indicating the outfall number (i.e., 
Outfall #001). 10 CSR 20-8.140 (6) (C) 

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

• 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) 

• An audiovisual alarm or a more advanced alert system, with a self-contained power 
supply, capable of 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) 

• 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: 

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) 

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

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) 
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• The following shall be provided to fulfill the particular needs of each chemical housing 

facility: 
o Provide storage for a minimum of thirty (30) days’ supply, unless local suppliers 

and conditions indicate that such storage can be reduced without limiting the 
supply; 10 CSR 20-8.140 (9) (B) 1. 

o Store chemical containers in a cool, dry, and well-ventilated area; 10 CSR  
20-8.140 (9) (B) 9. 

o Locate storage area for chemical containers out of direct sunlight; 10 CSR  
20-8.140 (9) (B) 11. 

o Maintain storage temperatures in accordance with relevant Material Safety Data 
Sheets (MSDS). 10 CSR 20-8.140 (9) (B) 12. 

o Control humidity as necessary when storing dry chemicals; 10 CSR 20-8.140 (9) 
(B) 13. 

o Store incompatible chemicals separately to ensure the safety of facility personnel 
and the wastewater treatment system. Store any two (2) chemicals that can react 
to form a toxic gas in separate housing facilities; 10 CSR 20-8.140 (9) (B) 16. 

• The following chemical safety items shall be provided in addition to the safety provisions 
in section (8) of this rule: 

o Appropriate personal protective equipment (PPE). 10 CSR 20-8.140 (9) (D) 1. 
• The identification and hazard warning data included on chemical shipping containers, 

when received, shall appear on all containers (regardless of size or type) used to store, 
carry, or use a hazardous substance. 10 CSR 20-8.140 (9) (E) 
 
10 CSR 20-8.160 Settling. 

• Overflow weirs shall be readily adjustable over the life of the structure to correct for 
differential settlement of the tank. 10 CSR 20-8.160 (3) (C) 1. 

• Walls of settling tanks shall extend at least six inches (6") above the surrounding ground 
surface and shall provide not less than twelve inches (12") of freeboard. 10 CSR 20-8.160 
(3) (E) 

• The design shall provide for convenient and safe access to routine maintenance items 
such as gear boxes, scum removal mechanism, baffles, weirs, inlet stilling baffle areas, 
and effluent channels. 10 CSR 20-8.160 (5) (B) 
 
10 CSR 20-8.190 Disinfection.  

• Solid dechlorination systems shall not be located in the chlorine contact tank. 10 CSR  
20-8.190 (4) (B) 1. 
 
10 CSR 20-8.210 Supplemental Treatment  

• Polishing Reactors. The process shall— 
o Provide a minimum hydraulic retention time of three (3) hours; 10 CSR 20-8.210 

(2) (A) 1. 
o Be based on actual reactor influent characteristics; 10 CSR 20-8.210 (2) (A) 2. 
o Include cold weather provisions, such as heaters, insulated covers, installation of 

temperature controlled enclosures for above-ground components to prevent 
freezing and to ensure ammonia removal; 10 CSR 20-8.210 (2) (A) 6. and  

o Provide a blower malfunction alarm able to notify the operator of alarm 
activations through audio-visual means. 10 CSR 20-8.210 (2) (A) 7. 
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9. Upon completion of construction: 
 

A. Submit an electronic copy of the as builts if the project was not constructed in 
accordance with previously submitted plans and specifications; and  

 
B. Submit the enclosed form 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. 

 
 
IV. REVIEW SUMMARY 
 

1. CONSTRUCTION PURPOSE 
 

The current one cell lagoon discharge does not have the ability to consistently meet 
the future ammonia limits in operating permit MO-0040461; since there is no 
disinfection it also fails to meet future E.Coli limits. Proposed upgrade will provide 
additional treatment for reduction of ammonia, BOD, TSS, and E. Coli. Since 
Chlorination is being added dechlorination will also be provided to eliminate TRC.  

 
 

2. FACILITY DESCRIPTION 
 

The MAWC, Hickory Hills WWTF is located at Janet Blvd., City of California, in 
Moniteau County, Missouri. The existing facility is a one cell lagoon. The facility has 
a design average flow of 16,400 gpd and serves a hydraulic population equivalent of 
approximately 164. 
 
Improvements will add an MBBR system for the removal of ammonia; a clarifier; a 
tablet chlorination system for disinfection, and a tablet dechlorinator.  

 
 

3. COMPLIANCE PARAMETERS 
 
The proposed project is required to meet final effluent limits for BOD, TSS, 
Ammonia and E. Coli. by December 1, 2020 as established in Operating Permit MO-
0082121. 
 
The construction purpose is to meet more protective effluent limits. As this is a 
demonstration project, for the first year of operation following construction, 
additional monitoring will be required before the MBBR.  
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The limits following the completion of construction will be applicable to the facility: 

Parameter Units Monthly average 
limit 

Biochemical Oxygen 
Demand5 

mg/L 30 

Total Suspended Solids mg/L 30 
Ammonia as N-summer mg/L 1.4 
Ammonia as N-winter  mg/L 2.9 
pH SU 6.5-9.0 
Total Residual Chlorine µg/L 8 (130 ML) 
E. Coli #/100mL 206 

 
 

4. REVIEW of MAJOR TREATMENT DESIGN CRITERIA  
 

The design flow of the exsiting facility is 16,400 gpd. The design flow is appropriate 
and the area served by the facility is not expected to experience growth; the design 
flow will remain the same. Recent activities include removing sludge from the lagoon 
cell to enhance treatment performance; and collection sewer rehabilitation to reduce 
inflow and infiltration. The lagoon provides flow equalization. The air lift pump 
station between the lagoon and MBBR has the ability to equalize flow to the design 
flow rate and the lagoon has the capacity to hold and attenuate excess flows for 
several days.  
  

Existing Facilities 
• Lagoon Cell has a surface area of approximately 28,000 sq. ft. and an assumed 

depth of 3 ft. . Design flow is 16,400 gpd.  
 

New Facilities 
• Normal lagoon elevation will be 813.6 ft., the top of the berm is a minimum of 

816 ft., the exsting outfall will be adjusted for emergency overflow protection set 
at a spill elevation of 814.54 ft.  

 
• Triplepoint Water Technologies, LLC NitrOxTM – The lagoon treated effluent 

will be transported by air lift process from the existing lagoon cells to the 
NitrOxTM system. The NitrOxTM system is capable of treating a design average 
flow of 16,400 gpd and a peak flow of 60,000 gpd.  

o The system is composed of one tank, 8 ft in diameter, and a side water 
depth of 11 ft. Total volume of the tank is approximately 550 cu. ft.  

o The average flow hydraulic retention time is 5.0 hours and the peak flow 
hydraulic retention time is 1.6 hours.  

o A floating insulating cover shall be installed on the tank. Thickness of the 
cover will be 2-4 inches. 

o An immersion tank heater will be installed to maintain a minimum 
wastewater temperature of 5.0°C.  

o The tanks shall be filled with high surface area HDPE media to a density 
that allows for adequate aeration and mixing conditions. The media will 
have a minimum protected surface area of 113 sq. ft./cubic ft. 
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o Aeration by means of two positive displacement blowers each with a 3 
HP motor. 

o The effluent from the NitrOxTM will flow by gravity to the clarifier for 
polishing prior to disinfection and discharge. 

 
• Hopper Style Clarifier- The hopper type clarifier will have a surface area of 

approximately 50 square feet with a depth of approximately 12 feet. The volume 
of the clarifier is approximately 4,100 gallons with a surface overflow rate of 
1,000 gpd/square foot at a peak flow rate of 3.0.  Clarifier, MBBR tank, and air-
lift lift station are all fashioned from 8 foot diameter precast concrete manhole 
sections. 

 
• Chlorine tablet dispenser chlorinator. Norweco Bio-Dynamic Series Model ITR 

2000-S. 
 

• Chlorine contact tank with a total effective volume of approximately 710 gallons. 
Provides in excess of 15 minutes of contact time at a peak flow rate of 4.0. 
Precast concrete tank with baffles. 

 
• Dechlorination tablet dispenser. Norweco Bio-Dynamic Series Model ITR 2000-

S.  
 
 

5. OPERATING PERMIT  
 
Operating permit MO-0082121 will require a modification to reflect the construction 
activities. The modified MAWC, Hickory Hills WWTF, MO-0082121, was 
successfully public noticed from July 12, 2019 to August 12, 2019 with no comments 
received. 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. 
 

 
Andrew Appelbaum, P.E. 
Engineering Section  
andy.appelbaum@dnr.mo.gov 
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