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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: 

Lake Virginia WWTF 
Confluence Rivers Utility Operating Company, Inc.  

0.05 miles southwest of the intersection between Meadow Lane and Springdale Court 
Hematite, MO,  63047 

 
 
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. 
 
 

January 17, 2019       August 16, 2019 
  

Effective Date                    Modification Date Edward B. Galbraith, Director, Division of Environmental Quality 
 
 
January 16, 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. The facility is proposing to add aeration to the lagoon cell #2, then install a 
Triplepoint Water Technologies, LLC NitrOxTM system followed by a clarifier and chlorine 
disinfection to meet the schedule of compliance to achieve compliance with ammonia effluent 
limits. With this project the West lagoon will be connected to the East lagoon.  

 
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  
21 Design Group, Inc. on June 25, 2018. 
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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 
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(8). 

 
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 St. Louis Regional Office per 10 CSR 20-7.015(9)(E)2. 

 
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'), and 
preferably three hundred feet (300') 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. 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. 

 
10. Upon completion of construction: 
 

A. Confluence Rivers Utility Operating Company, Inc. will become 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; and  
 

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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C. 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 facility is installing a moving bed biological reactor (MBBR) between the second 
cell and the new clarifier to meet the final ammonia effluent limits that become 
effective on June 1, 2022. 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 and 2, add aeration to cell #2, NitrOx™  2-stage covered 
Moving Bed Biological Reactor (MBBR), followed by a clarifier and chlorine 
disinfection. 
 

2. FACILITY DESCRIPTION 
 

The Lake Virginia WWTF is located at 0.05 miles southwest of the intersection 
between Meadow Lane and Springdale Court, Hematite, in Jefferson County, 
Missouri. The facility has a design average flow of 9,600 gpd and serves a hydraulic 
population equivalent of approximately 96 people. The existing facility is a two cell 
facultative permitted East lagoon and an unpermitted West lagoon. The permit was 
renewed June 1, 2018 with a schedule of compliance to meet final ammonia effluent 
limits by June 1, 2022.   

 
3. COMPLIANCE PARAMETERS 

 
The proposed project is required to meet final effluent limits for ammonia as 
established in the June 2018 operating permit renewal. 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 more protective effluent limits. 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 Average Monthly Effluent Limit 
Flow MGD * 
BOD5 mg/L 30 
TSS mg/L 30 
Ammonia-summer mg/L 1.4 
Ammonia-winter mg/L 2.9 
pH SU 6.5-9.0 
Total Residual Chlorine µg/L 8 (<130 ML) 
Dissolved Oxygen mg/L * 
E. Coli #/100 mL 126 

*monitoring only 
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4. REVIEW of MAJOR TREATMENT DESIGN CRITERIA  
 

The current design guides, 10 CSR 20-8, do not contain design parameters for the 
innovative NitrOx™ Moving Bed Bioreactor process. As a DEMONSTRATION 
project, the data gathered with the operating permit will be used to help develop design 
criteria for future projects.  In Appendix A is the facility flow diagram with the upgrades 
in place.  

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

 
• West Lagoon has a surface area of approximately 32,271 ft2 with a treatment area of 

the cell at 29,761 ft2 and a depth of 6 ft with a volume of 1.3 MG to provide 
approximately 392 days of storage. 

• East Lagoon has a surface area of approximately 21,939 ft2 with a treatment area of 
the cell at 17,024 ft2 and a depth of 3 ft with a volume of 0.4 MG to provide 
approximately 39 days of storage. 

o The smaller second cell of the East Lagoon will be sludge storage from the 
clarifier. The facility will be addressing sludge removal after construction is 
complete on the upgrades. 

 
Construction will cover the following items: 

• Aeration will be added to the lagoon cell #2 as part of the construction. The facility is 
proposing to use Triplepoint MARS aeration system or equivalent with fine bubble 
diffusion to increase mixing.  

• Triplepoint Water Technologies, LLC NitrOxTM – The lagoon treated effluent will 
flow by gravity to the NitrOxTM system. The NitrOxTM system is capable of treating a 
design average flow of 9,600 gpd and a peak flow of 38,400 gpd.  
o The system is composed of one tank with approximately 8 ft diameter and a 

side water depth of 9 ft. Total volume of the tank is 3,367 gallons.  
o The average flow hydraulic retention time is 7.9 hours and the peak flow 

hydraulic retention time is 2.6 hours.  
o The tank shall be filled approximately 65% with high surface area HDPE 

media, but with the design for up to 70% fill in the future.  
 Each media piece shall be 0.80” diameter, 0.25”-1” long and total 

surface area of 152 ft2/ft3 and 113 ft2/ft3 protected surface area for 
bacteria growth 

o Total media surface area available is 44,428 ft2 which is greater than the 
required is 34,993 ft2.  

o Aeration by means of two tri-lobe positive displacement blowers to maintain a 
dissolved oxygen of 5.0 mg/L. Each blower is capable of supplying 141 scfm 
with 3.0 HP motors. 141 scfm is more than the required 39 scfm.  

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  
50.27 square feet. The volume of the clarifier is 1,782.3 gallons with an average 
overflow rate of 197 gpd/square foot.  
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o The hydraulic retention time is 4.46 hours at design average flow which 
meets the minimum requirements of 10 CSR 20-8.020(13)(B)7 or 1.11 hours 
at a peak flow of 38,400 gpd.  

o The clarifier has the dimensions of 8 ft diameter by 3 ft depth in the cylinder 
section with a sidewater depth of 8.95 feet.  

o The detention capacity of the hopper, using only the top third (by height) per 
10 CSR 20-8.020(13)(B)7.C is 654.4 gallons.  

• Disinfection – Disinfection is the process of removal, deactivation, or killing or 
pathogenic microorganisms. 
o Tablet Chlorinator – Installation of a tablet Norweco Bio-Dynamic XT2000 or 

equivalent chlorination chamber receiving clarified effluent and prior to the 
chlorine contact tank.  

o The tablet chlorinator shall have a design flow of 20,000 gpd and a 
maximum flow of 100,000 gpd. The system will dispense hypochlorite 
as the wastewater comes into contact with the tablets. 72 lf of 12” SDR 
35 PVC will be added between the chlorination tank and the 
dechlorination tank to achieve 15 minutes of contact at peak flow.  

o Tablet Dechlorinator – Installation of a Norweco Bio-Dynamic 
XT2000 or equivalent dechlorination chamber receiving the 
chlorinated effluent and prior to Outfall No. 001. The tablet 
dechlorinator shall have a design flow of 20,000 gpd and a maximum 
flow of 100,000 gpd. The system will dispense sodium sulfite as the 
wastewater comes into contact with the tablets. 

 
5. OPERATING PERMIT  

 
Operating permit MO-0101672 will require a modification to reflect the construction 
activities. The modification and upgrades to the treatment plant removes the schedule of 
compliance from the operating permit. The modified Lake Virginia WWTF,  
MO-0101672, was successfully public noticed from December 14, 2018 to January 
14, 2019 with no comments received. 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. The facility has already paid for the operating permit 
modification.   
 
 

6. CONSTRUCTION PERMIT MODIFICATION 
 

On July 29, 2019, Confluence Rivers Utility Operating Company, Inc. submitted an 
ownership transfer. The construction permit has been updated to reflect the new owner and 
continuing authority. Permit condition #10 was updated to reflect the new continuing 
authority. The operating permit modification will be issued to Confluence Rivers Utility 
Operating Company, Inc.  

 
Leasue Meyers, EI 
Engineering Section  
leasue.meyers@dnr.mo.gov   

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