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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: 

William Patterson 

Owner 

Sippican LLC 

P.O. Box 2047 

Cashiers, NC 28717 

 

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 29, 2020 

  

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

 

 
September 28, 2022   

Expiration Date     Chris Wieberg, Director, Water Protection Program 
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CONSTRUCTION PERMIT 

 

I. CONSTRUCTION DESCRIPTION  

 

The scope of work comprises the construction of septic tanks, a preanoxic tank, a 

recirculation tank, one recirculating sand filter, a polishing filter with recirculation tank, 

chlorinator, chlorine contact tank, dechlorinator, sampling port, and outfall, and refurbishing 

two recirculating sand filters. 

 

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. 

 

Cost Analysis for Compliance - The Department has made a reasonable search for 

empirical data indicating the permit is affordable. The search consisted of a review of 

Department records that might contain economic data on the community, a review of 

information provided by the applicant as part of the application, and public comments 

received in response to public notices of this draft permit. If the empirical cost data was used 

by the permit writer, this data may consist of median household income, any other ongoing 

projects that the Department has knowledge, and other demographic financial information 

that the community provided as contemplated by Section 644. 145.3.  

 

 

III. CONSTRUCTION PERMIT CONDITIONS 

 

The permittee is authorized to construct subject to the following conditions: 

 

1. This construction permit does not authorize discharge. 
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2. All construction shall be consistent with plans and specifications signed and sealed by 

Lake Professional 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 Southwest Regional Office per 10 CSR 20-7.015(9)(G). 

 

5. The wastewater treatment facility shall be located at least two hundred feet (200’) from 

any dwelling or establishment.  

 

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

level.  

 

7. 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. 

 

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

below.   

 

 Flood protection shall apply to new construction and to existing facilities undergoing 

major modification. The wastewater facility structures, electrical equipment, 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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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) 

 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. 

 No treatment unit with a capacity of twenty-two thousand five hundred gallons per day 

(22,500 gpd) or less shall be located closer than the minimum distance of 200' to a 

neighboring residence and 50' to property line for lagoons; 200' to a neighboring 

residence for open recirculating media filters following primary treatment; and 50' to a 

neighboring residence for all other discharging facilities. See 10 CSR 20-2.010(68) for 

the definition of a residence. 10 CSR 20-8.140 (2) (C) 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) 

 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) 

 The outfall shall be so constructed and protected against the effects of flood water, ice, 

or other hazards as to reasonably ensure its structural stability and freedom from 

stoppage. 10 CSR 20-8.140 (6) (A) 

 All sampling points shall be designed so that a representative and discrete twenty-four 

(24) hour automatic composite sample or grab sample of the effluent discharge can be 

obtained at a point after the final treatment process and before discharge to or mixing 

with the receiving waters. 10 CSR 20-8.140 (6) (B) 

 All outfalls shall be posted with a permanent sign indicating the outfall number  

(i.e., Outfall #001). 10 CSR 20-8.140 (6) (C) 

 All wastewater treatment facilities shall be provided with an alternate source of 

electric power or pumping capability to allow continuity of operation during power 

failures. 10 CSR 20-8.140 (7) (A) 1. 

 Disinfection and dechlorination, when used, shall be provided during all power 

outages. 10 CSR 20-8.140 (7) (A) 2. 

 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) 

 No piping or other connections shall exist in any part of the wastewater treatment 

facility that might cause the contamination of a potable water supply. 10 CSR  

20-8.140 (7) (D) 1. 
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 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 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 Ventilation shall include the following: 

 Isolate all pumping stations and wastewater treatment components 

installed in a building where other equipment or offices are located from 

the rest of the building by an air-tight partition, provide separate outside 

entrances, and provide separate and independent fresh air supply; 10 CSR 

20-8.140 (8) (J) 1. 

 Force fresh air into enclosed screening device areas or open pits more than 

four feet (4') deep. 10 CSR 20-8.140 (8) (J) 2. 

 Dampers are not to be used on exhaust or fresh air ducts. Avoid the use of 

fine screens or other obstructions on exhaust or fresh air ducts to prevent 

clogging; 10 CSR 20-8.140 (8) (J) 3. 

 Where continuous ventilation is needed (e.g., housed facilities), provide at 

least twelve (12) complete air changes per hour. Where continuous 

ventilation would cause excessive heat loss, provide intermittent 

ventilation of at least thirty (30) complete air changes per hour when 

facility personnel enter the area. Base air change demands on one hundred 

percent (100%) fresh air; 10 CSR 20-8.140 (8) (J) 4. 

 Electrical controls. Mark and conveniently locate switches for operation of 

ventilation equipment outside of the wet well or building. Interconnect all 

intermittently operated ventilation equipment with the respective wet well, 

dry well, or building lighting system. The manual lighting/ventilation 

switch is expected to override the automatic controls. For a two (2) speed 

ventilation system with automatic switch over where gas detection 

equipment is installed, increase the ventilation rate automatically in  
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response to the detection of hazardous concentrations of gases or vapors; 

10 CSR 20-8.140 (8) (J) 5.  

 Fabricate the fan wheel from non-sparking material. Provide automatic 

heating and dehumidification equipment in all dry wells and buildings.  

10 CSR 20-8.140 (8) (J) 6.  

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) 

 

 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) 

 The materials utilized for storage, piping, valves, pumping, metering, and splash 

guards, etc., for chemical handling, shall be specially selected considering the physical 

and chemical characteristics of each hazardous or corrosive chemical. 10 CSR  

20-8.140 (9) (A) 1. 

 All wastewater treatment facilities must have a screening device, comminutor, or 

septic tank for the purpose of removing debris and nuisance materials from the influent 

wastewater. 10 CSR 20-8.150 (2) 

 A septic tank must have a minimum capacity of at least one thousand (1,000) gallons. 

10 CSR 20-8.180 (2) (A) 

 The septic tank shall be baffled. 10 CSR 20-8.180 (2) (B) 

 Recirculating media filters with a capacity of twenty-two thousand five hundred 

gallons per day (22,500 gpd) or less shall be located closer than the minimum distance 

of 200' to a neighboring residence and 50' to property line for lagoons; 200' to a 

neighboring residence for open recirculating media filters following primary 

treatment; and 50' to a neighboring residence for all other discharging facilities. See  

10 CSR 20-2.010(68) for the definition of a residence. 10 CSR 20-8.180 (3) (A) 

 A minimum of two (2) recirculating media filter beds and a diversion box are required 

for all design flows. 10 CSR 20-8.180 (3) (B) 

 Dosing. Both timer and float switch controls are required; timers are the primary 

method of operation and the float switch control is a back-up. 10 CSR 20-8.180 (3) (C) 

 The media is any of a number of physical structures whose sole purpose is to provide a 

surface to support biological growth. Commonly used media includes rock, gravel, and 

sand of various sizes, textile media, and peat. Finely crushed limestone, dolomite, slag,  
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any clay, limestone, or appreciable amounts of organic material is not acceptable.  

10 CSR 20-8.180 (3) (E) 

 Manufactured and synthetic trickling filter media material shall— 

o Be used in accordance with all manufacturer’s recommendations; 10 CSR  

20-8.180 (4) (B) 3. A. 

o Be insoluble in wastewater and resistant to flaking, spalling, ultraviolet 

degradation, disintegration, erosion, aging, common acids and alkalis, organic 

compounds, and biological attack; 10 CSR 20-8.180 (4) (B) 3. B. 

o Be evaluated to determine the suitability based on experience with an installation 

treating wastewater under similar hydraulic and organic loading conditions 

(include a relevant case history involving the use of the synthetic media);  

10 CSR 20-8.180 (4) (B) 3. C. 

o Have a structure able to support the synthetic media, water flowing through or 

trapped in voids, and the maximum anticipated thickness of the wetted biofilm;  

10 CSR 20-8.180 (4) (B) 3. D. 

o Support the maintenance activities, unless a separate provision is made for 

maintenance access to the entire top of the trickling filter media and to the 

distributor; 10 CSR 20-8.180 (4) (B) 3. E. and 

o Be placed with the edges matched as nearly as possible to provide consistent 

hydraulic conditions within the trickling filter. 10 CSR 20-8.180 (4) (B) 3. F. 

 Emergency Power. Disinfection and dechlorination processes, when used, shall be 

provided during all power outages. 10 CSR 20-8.190 (2) (A)  

 The materials utilized for storage, piping, valves, pumping, metering, and splash 

guards, etc., for chemical handling, shall be specially selected considering the physical 

and chemical characteristics of each hazardous or corrosive chemical. 10 CSR  

20-8.140 (9) (A) 1. 

 Alarm System for chlorination and dechlorination systems. The applicant shall 

conform to 10 CSR 20-8.140(7)(C) and be responsible for specifying what the alarm 

requirements are necessary to assure consistent disinfection in compliance with the 

applicable bacteria limits and the disinfection residual limit in the effluent. 10 CSR  

20-8.190 (3) (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 20-8.190 (3) (D) 

 Solid dechlorination systems shall not be located in the chlorine contact tank. 10 CSR 

20-8.190 (4) (B) 1. 

 Contact time. A minimum of thirty (30) seconds for mixing and contact time of 

dechlorination systems shall be provided at the design peak hourly flow or maximum 

rate of pumpage. 10 CSR 20-8.190 (4) (B) 2. 
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 The media for cloth/disc filters shall: 

o Follow the manufacturer’s recommendations; 10 CSR 20-8.210 (3) (E) 1. B. and  

o Be chemical-resistant if the filter will be exposed to chemicals, such as chlorine or 

disinfectants. 10 CSR 20-8.210 (3) (E) 1. C. 

 Filtration Rates and Hydraulics for cloth/disc filters shall be able to treat the design 

flow rate with one (1) filter unit in backwash mode. 10 CSR 20-8.210 (3) (E) 2. B. 

11. Upon completion of construction: 

 

A. L. Horizons Homeowners, Inc. 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 eDMR permit Holder and Certifier Registration, Form--MO 780-2204 to 

comply with your operating permit; and 

 

D. Submit the enclosed form Statement of Work Completed to the Department in 

accordance with 10 CSR 20-6.010(5)(N) and submit a Form B - Application for an 

Operating Permit for Domestic or Municipal Wastewater (≤100,000 gallons per day) 

and fee of $300 to the Engineering Section of the Water Protection Program 60 days 

prior to operation. Identify that the application is for a General Permit for Discharging 

Less Than or Equal to 50,000 GPD of Domestic Wastewater, MO-GD00000.  

 

 

IV. REVIEW SUMMARY 

 

1. CONSTRUCTION PURPOSE 

 

The Lake Horizons WWTF is being constructed to treat domestic wastewater from a 

residential subdivision in Gravois Mills, MO. The Lake Horizons WWTF will treat 

approximately 6,600 gpd and a 89 PE and will discharge to the Lake of the Ozarks.   

 

2. FACILITY DESCRIPTION 

 

The Lake Horizons WWTF is located at Lake Horizons Road, Gravois Mills, in 

Camden County, Missouri. The facility has a design average flow of 6,600 gpd and 

serves an organic population equivalent of approximately 89 people. The scope of 

work comprises the construction of septic tanks, a preanoxic tank, a recirculation 

tank, one recirculating sand filter, a polishing filter with recirculation tank, 

chlorinator, chlorine contact tank, dechlorinator, sampling port, and outfall. Two 

existing recirculating sand filters at the site will be refurbished for the Lake Horizons 

WWTF. 
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3. COMPLIANCE PARAMETERS 

 

The proposed project is required to meet the requirements of MOGD - New Table E-1 

with an expiration date of June 30, 2024. The facility will be required to meet the 

effluent limits identified in the following table.  

 
Lake Horizons MOGD - New Effluent Limits Table E-1 – Outfalls to Lakes 

PARAMETER UNITS 
DAILY 

MAXIMUM 

WEEKLY 

AVERAGE 

MONTHLY 

AVERAGE 

BASIS FOR 

LIMIT 

(NOTE 1) 

MONITORING 

FREQUENCY 

FLOW GPD *  * FSR ONCE/QUARTER 

BIOCHEMICAL OXYGEN 

 DEMAND5 ** 

MG/L 
 15 10 PEL ONCE/QUARTER 

TOTAL SUSPENDED 

SOLIDS ** 

MG/L 
 20 15 PEL ONCE/QUARTER 

PH  SU 6.5–9.0  6.5–9.0 FSR ONCE/QUARTER 

AMMONIA AS N  

(APR 1 – SEPT 30) 

MG/L 
3.6  1.4 PEL ONCE/QUARTER 

AMMONIA AS N  

(OCT 1 – MAR 31) 

MG/L 
7.5  2.9 PEL ONCE/QUARTER 

TOTAL RESIDUAL 

CHLORINE (NOTE 3) 

µG/L 17 

(<130) 
 

8 

(<130) 
FSR ONCE/QUARTER 

DISSOLVED OXYGEN 

(NOTE 3) 

MG/L 
*  * FSR ONCE/QUARTER 

TOTAL PHOSPHORUS 

 (NOTE 2) 

MG/L 
*  0.5 FSR ONCE/QUARTER 

ESCHERICHIA 

COLIFORM 

 (E. COLI) 

# / 

100ML 
630*** 126 FSR ONCE/QUARTER 

* Monitoring requirements only. 

** Publicly owned treatment works will be required to meet a removal efficiency of 85% or 

more for BOD5 and TSS. Influent BOD5 and TSS data should be reported to ensure removal 

efficiency requirements are met. 

*** Publicly owned treatment works will receive a weekly average E. coli limit and private 

facilities will receive a daily maximum E. coli limit. 

NOTE 1 – Preferred Alternative Effluent Limit – PEL; or Federal/State Regulation – FSR. Water 

Quality-Based Effluent Limitation – WQBEL Also, please see the GENERAL ASSUMPTIONS 

OF THE WQAR #4 & #5. 

NOTE 2 – Total Phosphorus limits are only applicable to discharges to a lake or watershed of a lake that 

is a water of the state and has an area of at least ten acres during normal pool conditions  

NOTE 3 – Disinfection. Total Residual Chlorine (TRC) and Dissolved Oxygen (DO). 

 The calculated effluent limits for TRC are below th Minimum Quantification Level (ML) of 

the most common and practical U.S. Environmental Protection Agency (EPA) approved 

CLTRC methods. The Department has determined the current acceptable ML for TRC to be 

130 µg/L when using the DPD Colorimetric Method #4500 – CL G, from Standard Methods 

for the Examination of Waters and Wastewater. The facility will conduct analyses in 

accordance with this method, or equivalent, and report actual analytical values. Measured 

values greater than or equal to the ML of 130 µg/L will be considered violations of the permit  
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and values less than the ML of 130 µg/L will be considered to be in compliance with the 

permit limitation. The ML does not authorize the discharge of chlorine in excess of the 

effluent limits stated in the permit.  

 

4. ANTIDEGRADATION 

 

The Department has reviewed the antidegradation report for this facility and issued 

the Water Quality and Antidegradation Review dated February 3, 2020, due to the 

permitted new construction of a wastewater treatment facility. See APPENDIX – 

ANTIDEGRADATION. 

 

5. REVIEW of MAJOR TREATMENT DESIGN CRITERIA  

 

Construction will cover the following items: 

 Components are designed for a Population Equivalent of 89 based on organic 

loading to the system. 

 

 Septic Tank – A septic tank provides passive primary treatment as the settleable 

solids in raw wastewater settle onto the bottom of the tank. Raw wastewater will 

flow by gravity to a minimum 1,000 gallon septic tank for each lot. The septic 

tanks provide approximately 2.7 days of detention at design average flow. The 

pumped wastewater shall discharge into the pre-anoxic tank. Settled solids in the 

septic tank shall be removed by a contract hauler. 

o Pre-Anoxic Tank – Construction of one anoxic tank to receive primary treated 

wastewater from the septic tanks before the recirculating media filter 

recirculation tank. The anoxic tank is 10 ft x 20 ft x 7 ft deep with a water 

level depth of 6 ft for a wastewater volume of approximately 8,976 gallons. 

Gravity transfers wastewater from the anoxic tank to the first zone of the 

recirculating media filter by means of a 4-inch SDR 35 PVC pipe. 

o Recirculation Tank – Construction of one recirculation tank to pump primary 

treated wastewater to the recirculating media filter. The recirculation tank is 

10 ft x 20 ft x 6 ft deep with a minimum water level depth of 22 inches for a 

total wastewater volume of approximately 8,976 gallons and a mimimum 

water level volume of 2,743 gallons. Effective flow equalization volume of 

4,114 gallons between the low water level and the high water “on” level. The 

recirculation tank has 3 – 1 HP submersible pumps – each capable of 25 gpm 

at 48.9 ft TDH. Each pump transfers wastewater to one of three separate zones 

of the recirculating media filter by means of a 1.5-inch PVC distribution 

manifold which splits the flow into 12, 1.5-inch PVC laterals per zone. 

 

 Recirculating Media Filter – The concrete lined recirculating media filter is split 

into three filter beds with common walls. Two existing filters will be refurbished 

and one new filter will be constructed. Each filter bed is approximately 36 ft x 24 

ft x 4.8 ft deep each for a total surface area of 2,592 ft2 which gives a total 

hydraulic loading of 2.57 gpd/ft2 at design average flow. The PVC laterals spaced 

2-ft apart with 18, 1/8-inch shielded orifices per lateral. The laterals are located in 

the bottom 2 inches of the top 10-inch layer of 1/2-inch washed creek rock. The  
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filter media layer is 2.5 ft deep containing media with an effective size of 1.5 mm 

to 3 mm and a uniformity coefficient less than 3.0. The underdrain layer has a | 

2-inch layer of 3/8-inch washed creek rock on top of a 3-inch layer of 5/8-inch 

washed creek rock on top of a 3-inch layer of 1-inch washed creek rock on top of 

an 8-inch layer of 2-inch washed creek rock to cover the drain lines. Each filter 

bed contains 2 underdrains comprised of 4-inch slotted PVC piping with 

approximately 4 inch spacing. In each filter bed, 2 underdrains flow by gravity to 

the recirculation valve with 80% of the flow returning to the recirculation tank 

and 20% flows by gravity to the Stage II Recirculation Tank achieving a 4:1 

recirculation ratio. 

 

 Stage II Recirculation Tank – Construction of one recirculation tank to pump 

secondary treated wastewater to the Orenco Advantex AX100 Polishing Filter. 

The recirculation tank is 2,000 gallons. The recirculation tank has a submersible 

pump capable of 50 gpm. The pump transfers wastewater to the Orenco 

AdvanTex AX100 Polishing Filter by means of a 1.5-inch PVC schedule 40 

pipng. 

 

 Orenco AdvanTex AX100 Polishing Filter – Installation of a Orenco AdvanTex 

AX100 Polishing Filter. The unit is capable of treating an average design flow of 

6,600 gpd. The unit has a textile filter assembly with a total filtration area of 100 

ft2. Polishing filtration shall follow clarification prior to disinfection. 

 

 Disinfection – Disinfection is the process of removal, deactivation, or killing of 

pathogenic microorganisms. 

o Tablet Chlorinator – Installation of a tablet Norweco 2000 Chlorinator 

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

tablet chlorinator shall have a design flow of 6,660 gpd and a maximum flow 

of 26,640 gpd. The system will dispense hypochlorite as the wastewater 

comes into contact with the tablets. 

o Chlorine Contact Tank – Installation of a pre-cast concrete tank approximately 

7.4 ft x 7.4 ft x 6.1 ft with 7 end-around baffles allowing for a 40:1 length to 

width ratio. This tank will allow for a 15 minute contact time during a peak 

flow of 26,640 gpd. 

o Tablet Dechlorinator – Installation of a tablet Norweco 2000 dechlorination 

chamber receiving the chlorinated effluent and prior to Outfall No. 001. The 

tablet dechlorinator shall have a design flow of  6,660 gpd and a maximum 

flow of 26,640 gpd. The system will dispense sodium sulfite as the wastewater 

comes into contact with the tablets.  

 

6. OPERATING PERMIT  

 

After completion of construction project submit: statement of work completed, as-

builts if the project was not constructed in accordance with previously submitted 

plans and specifications, and ensure that Application Form B, and fee of $300 has  
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been submitted. Missouri State Operating Permit, General Permit MOGD - New, will 

be issued after receipt of the above documents. 

 

 
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 

 

 

Steven Hamm, P.E. 

Engineering Section  

steven.hamm@dnr.mo.gov 

 

Cindy LePage, P.E., Chief  

Engineering Section 

cindy.lepage@dnr.mo.gov 

 

 

 

APPENDIX 

 ANTIDEGRADATION  

  

https://ahc.mo.gov/
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