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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: 

Bradley Allen 
Lake Ridge Bay Property Owners Association 

22111-A Lake Ridge Drive 
Warsaw, MO 65355 

 
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. 
 

 
October 30, 2018 

  

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

October 29, 2020   
Expiration Date     Chris Wieberg, Director, Water Protection Program 

 



Lake Ridge Bay WWTF Expansion Permit No. CP0002004 
Lake Ridge Bay Subdivision, MO-0139033 
Page Two 

 
CONSTRUCTION PERMIT 

 
I. CONSTRUCTION DESCRIPTION  
 

This project will add a new sand filter bed to an existing sand filter treatment facility 
expanding the design flow from 9,600 gpd to 18,800 gpd. Construction will include a new 
10,000-gallon recirculating pump tank, splitter valve, and 3,120 square foot sand filter bed. 
The new filter bed will tie in to the existing disinfection and outfall line. A new 1,000-gallon 
chlorine contact tank will be installed to provide adequate contact time. 
 
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 LO 
Environmental LLC on June 26, 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 Kansas City 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. The Lake Ridge Bay Property Owners Assocation 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/


Lake Ridge Bay WWTF Expansion Permit No. CP0002004 
Lake Ridge Bay Subdivision, MO-0139033 
Page Four 

 
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.  

 
IV. REVIEW SUMMARY 
 

1. CONSTRUCTION PURPOSE 
 

The purpose of construction is to install a second sand filter to provide capacity for an 
additional 9,200 gpd at an existing treatment facility with a permitted design flow of 
9,600 gpd. The existing sand filter treatment facility serves 46 homes and 14 
condominiums, which report an estimated flow of approximately 4,000 gpd. The 
expanded capacity will serve an additional 46 units and 170 PE for a total population 
equivalent of 340. 
 

2. FACILITY DESCRIPTION 
 

The existing facility consists of 10 manholes, 2 septic tanks, a 6,000-gallon duplex lift 
station with pressure sewer system, STEP systems, and secondary treatment by sand 
filter with recirculation tank. The design flow for the existing facilities is 9,600 gpd. 
The proposed system expansion includes the addition of a sand filter bed, 25 ft by 80 
ft, with a 10,000-gallon recirculation tank with all necessary appurtenances. A new 
1,000-gallon chlorine contact tank will be installed to provide the necessary contact 
time. The expansion proposes a design flow of 18,800 gpd. 
 
The Lake Ridge Bay Subdivision WWTF is located near 22568 Lake Ridge Drive, 
Warsaw, in Benton County, Missouri. The facility will have a design average flow of 
18,800 gpd and serve a hydraulic population equivalent of approximately 340 people. 

 
3. COMPLIANCE PARAMETERS 

The final effluent limits the project is required to meet are established in Operating 
Permit MO-0139033 as: 
 

EFFLUENT PARAMETER(S) UNITS DAILY 
MAXIMUM 

WEEKLY 
AVERAGE 

MONTHLY 
AVERAGE 

Flow MGD *  * 

Biochemical Oxygen Demand5 mg/L  15 10 

Total Suspended Solids mg/L  15 10 

E. coli #/100mL 630  126 

Ammonia as N mg/L 6.0  2.3 

Total Residual Chlorine µg/L < 130  < 130 

EFFLUENT PARAMETER(S) UNITS MINIMUM  MAXIMUM 

pH – Units SU 6.0  9.0 
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4. ANTIDEGRADATION 
 

The Department has reviewed the antidegradation report for this facility and issued 
the Water Quality and Antidegradation Review dated May 3, 2018, due to proposed 
increased design flow.  

 
5. REVIEW of MAJOR TREATMENT DESIGN CRITERIA  

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

 
• Recirculating Media Filter – Wastewater currently flows from existing STEP 

tanks to a 7,500-gallon recirculation tank with an 80/20 flow splitter to the 
existing recirculating media filter. The filter bed is approximately 25 ft x 80.2 ft 
for a total surface area of 2,005 ft2, which gives a total hydraulic loading of 4.8 
gpd/ft2 at the existing design average flow. This system will continue to be used 
with an existing splitter valve used to split flow between the existing filter bed 
and the new filter bed. 
 

• Disinfection – The existing tablet chlorination and dechlorination system will 
continue to be used and discharge through the existing outfall.  
• Tablet Chlorinator –Jet-Chlor chlorination chamber receiving clarified 

effluent and prior to the chlorine contact tank. The tablet chlorinator has a 
design flow of 10,000 to 50,000 gpd and a maximum flow of 70 gpm. The 
system will dispense hypochlorite as the wastewater comes into contact with 
the tablets. 

• Chlorine Contact Tank –A new chlorine contact tank will be installed to 
provide the necessary contact time. See description in the section below on 
new construction. 

• Tablet Dechlorinator – Jet-Dechlor dechlorination chamber receiving the 
chlorinated effluent and prior to Outfall No. 001. The tablet dechlorinator has 
a design flow of 200 to 20,000 gpd and a maximum flow of 70 gpm. The 
system will dispense sodium sulfite as the wastewater comes into contact with 
the tablets.  

 
Construction will cover the following items: 

 
• New components are designed for an additional population equivalent of 96 based 

on hydraulic loading to the system. 
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• Recirculation Tank – Construction of one recirculation tank to pump primary 
treated wastewater to the recirculating media filter. The recirculation tank is 8 ft. 
in diameter by 31 ft. 6.5 in. long with a nominal capacity of approximately 10,000 
gallons. The recirculation tank has two (2) submersible pumps – each capable of 
43.125 gpm at 38.9 ft TDH. The pumps transfer wastewater to six (6) separate 
zones of the recirculating media filter by means of a 1.5-inch PVC distribution 
manifold which splits the flow into 30 1.25-inch PVC laterals 

 
• Recirculating Media Filter – One 30 MIL PVC lined recirculating media filter. 

The filter bed is approximately 30 ft x 104 ft x 2 ft deep for a total surface area of 
3,120 ft2, which gives a total hydraulic loading of 3 gpd/ft2 at design average 
flow. Six zones will each contain five (5) PVC laterals, each 48 feet long and 
spaced on two-foot centers with 0.125-inch shielded orifices spaced two 2-ft apart 
for a total of 25 orifices per lateral and 125 orifices per zone. The laterals are 
located in the center of the top 6-inch layer of 3/8-inch pea gravel. The filter 
media layer is 2 ft. deep containing media with an effective size of 0.5 mm to 2.0 
mm and a uniformity coefficient less than 3.5. The underdrain layer has a 6-inch 
layer of 3/8-inch pea gravel on top of a 6-inch layer of 1/2-inch to 3/4-inch rock. 
The filter bed contains five (5) underdrains comprised of 4-inch slotted PVC 
piping with approximate 20-ft spacing. The underdrains flow by gravity through a 
5:1 flow splitter either to the recirculation pump tank or to the disinfection system 
and outfall. 
 

• Disinfection – A new 1,000-gallon pre-cast concrete chlorine contact tank will be 
installed. Pre-cast concrete tank approximately 52 inch x 90 inch x 62 inch with 7 
alternating top and bottom baffles allowing for a 40:1 length to width ratio. This 
tank will allow for 14.9 minutes of contact time. The piping after the tank prior to 
dechlorination will provide an additional 1.2 minutes for a total contact time of at 
least 15-minute during a peak flow of 76,224 gpd. 

 
 

6. OPERATING PERMIT  
 
This facility will require a new site specific operating permit. Operating permit MO-
0139033 was successfully public noticed from August 24, 2018 to September 24, 
2018 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. 
 

       
Cailie Carlile, P.E. 
Engineering Section  
cailie.carlile@dnr.mo.gov 
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