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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 
Lake Carmel WWTF 

727 Craig Rd. 
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. 
 

 
March 15, 2019 

  

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

March 14, 2021   
Expiration Date     Chris Wieberg, Director, Water Protection Program  
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CONSTRUCTION PERMIT 

 
I. CONSTRUCTION DESCRIPTION  
 

This is a DEMONSTRATION project and additional monitoring requirements are included 
in the operating permit in accordance with the Approval Process for Innovative Technology 
Factsheet and 10 CSR 20-6.010(5). The facility is proposing to install a Triplepoint Water 
Technologies, LLC NitrOxTM system followed by a clarifier to meet the schedule of compliance 
to achieve compliance with ammonia effluent limits. The facility will utilize the existing lagoon 
cells for flow equalization and preliminary reduction of BOD and TSS. The design average flow 
will increase to 22,100 gpd.  

 
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 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 in accordance with the plans and specifications submitted by 
Bartlett & West, Inc., on November 21, 2018. 

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

 
5. The wastewater treatment facility shall be located at least fifty feet (50’) from any 

dwelling or establishment.  
 

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

 
7. Wastewater treatment facility shall not be located within one hundred feet (100') of any 

water well or water supply structure.  
 

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

 
9. Upon completion of construction: 
 

A. The Missouri American Water Company will be the continuing authority for 
operation, maintenance, and modernization 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)(D) and request the operating permit 
modification be issued.  

 
 
  

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
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IV.  REVIEW SUMMARY 
 

1. CONSTRUCTION PURPOSE 
 

MAWC, Lake Carmel needs to upgrade to meet ammonia effluent limits. The ammonia 
effluent limits become effective July, 2019, however; due to increasing design flow the 
facility submitted an Antidegradation Report. Through the antidegradation review 
process a new set of ammonia effluent limits were established differing to those 
established in the operating permit and subject to the schedule of compliance. The 
upgrade will be a demonstration project for the patent pending NitrOx™ Reactor System 
developed by Triplepoint Environmental. The upgrade will have lagoon cells 1 through 3 
precede the NitrOx™ 2-stage covered Moving Bed Biological Reactor (MBBR), 
followed by a clarifier. Final design of the NitrOx™ system includes capability to return 
sludge to the first stage reactor for conversion to an IFAS system at a later date. 

 
2. FACILITY DESCRIPTION 

 
The addition of the NitrOx™ 2-stage covered Moving Bed Biological Reactor 
(MBBR)/IFAS system will lead to an expansion of design flow from 12,600 gpd to 
22,100 gpd. The facility is not currently under enforcement action. The current 
treatment train includes an existing 3 cell lagoon with chlorine disinfection.  
 
The MAWC, Lake Carmel WWTF is located at 10115 Old Forge Rd., Eugene, Cole 
County, Missouri. The facility has a design average flow of 22,100 gpd and serves a 
population equivalent of approximately 136 people. The facility is subject to a 
schedule of compliance to meet ammonia that expires July 1st, 2019. Below is a 
summary of the existing facility’s performance from 2009 through 2018.  
 

 
 
 
 
 
 
 

3. COMPLIANCE PARAMETERS 
 
The final effluent limits the project is required to meet have been established in the Water 
Quality and Antidegradation Review (WQAR) approved October 16, 2018. With the 
addition of the Nitrox system and clarifier, the facility no longer qualifies for equivalent 
to secondary effluent limits for biochemical oxygen demand (BOD) or total suspended 
solids (TSS).  
 
The construction is to meet effluent limits established in the WQAR and satisfy the 
schedule of compliance for ammonia given in the existing operating permit. As this is a 
demonstration project, for the first year of operation following construction, additional 
monitoring will be required before and after the MBBR. The limits following the 
completion of construction will be applicable to the facility: 
 

Parameter Units Permit Monthly 
Effluent Limit 

Average discharge 

Flow MGD * 0.031 
Biochemical Oxygen Demand5 mg/L 45 18.5 
Total Suspended Solids mg/L 80 23.0 
Ammonia as N-summer mg/L 1.4 4.8 
Ammonia as N-winter mg/L 2.8 9.4 
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Parameter Units Monthly average limit 
Biochemical Oxygen 
Demand5 

mg/L 25 

Total Suspended Solids mg/L 30 
Ammonia as N-summer mg/L 0.8 
Ammonia as N-winter  mg/L 1.6 
pH SU 6.5-9.0 
Total Residual Chlorine µg/L 8 (130 ML) 
E. Coli #/100mL 206 
Dissolved Oxygen, DO Mg/L * 

 
4. ANTIDEGRADATION 

 
The Department has reviewed the antidegradation report for this facility and issued 
the Water Quality and Antidegradation Review dated October 16, 2018, due to the 
proposed increase in design flow.  

 
5. REVIEW of MAJOR TREATMENT DESIGN CRITERIA  

Existing Facilities 
• Lagoon Cell No. 1 – Lagoon Cell No. 1 has a surface area of 0.67 acres and a 

wastewater volume of 0.614 million gallons (MG), providing approximately 27.8 
days of retention at the design flow.  

• Lagoon Cell No. 2 – Lagoon Cell No. 2 has a surface area of 0.27 acres and a 
wastewater volume of 0.286 million gallons (MG), providing approximately 12.9 
days of retention at the design flow.  

• Lagoon Cell No. 3 – Lagoon Cell No. 3 has a surface area of 0.07 acres and a 
wastewater volume of 0.091 million gallons (MG), providing approximately 4.1 
days of retention at the design flow.  
 

New Facilities 
• 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 22,100 gpd and a peak flow of 50,000 gpd.  

o The system is composed of two tanks, approximately 6 ft in diameter, and 
a side water depth of 10 ft. Total volume of the two tanks is 4,230 
gallons.  

o The average flow hydraulic retention time is 4.5 hours and the peak flow 
hydraulic retention time is 2.0 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 36.5°F.  

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 total surface area of 152 ft2 per cubic foot 

o Aeration by means of two bi or tri-lobe positive displacement blowers 
each with a 2-3 HP motor. 
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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 50.0 
square feet. The volume of the clarifier is 4,511 gallons with an average surface 
overflow rate of 1,000 gpd/square foot at peak flow.  

o The clarifier has the dimensions of 8 ft diameter by 14.0 ft total depth 
with a sidewater depth of 12 feet.  

 
6. OPERATING PERMIT  

 
Operating permit MO-0088986 will require a modification to reflect the construction 
activities. The modified MAWC, Lake Carmel WWTF, MO-008986, was 
successfully public noticed from 2/8/2019 to 3/11/2019. An internal comment was 
made on the draft operating permit and as a result internal monitoring requirements 
were added to the operating permit. Submit the Statement of Work Completed to the 
Department in accordance with 10 CSR 20-6.010(5)(D) and request the operating 
permit modification be issued. 
 

 
 

       
 
Aaron Sawyer 
Engineering Section  
Aaron.sawyer@dnr.mo.gov 
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