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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: 

Kerry Dickemann 
The Estates of Woodlake Homeowners Association, Inc. 

PO Box 892 
Linn Creek, MO 65052 

 
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. 
 

 
November 3, 2021 

 
November 1, 2023 

Effective Date                        Modification Date    
 
 

May 3, 2024   
Expiration Date     John Hoke, Director, Water Protection Program 
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CONSTRUCTION PERMIT 

 
I. CONSTRUCTION DESCRIPTION  
 

The construction of this wastewater treatment facility (WWTF) will include the addition of 
septic tanks for each residential lot, forcemains, a preanoxic tank, recirculating media filter 
with a recirculation tank, three Advantex AX-20 textile filters piped in parallel with a 
recirculation tank, Norweco 2000 chlorinator, chlorine contact chamber, Norweco 2000 
dechlorinator, V notch weir in a sampling port, and an outfall. This WWTF is designed for a 
single residential subdivision with 13 residential lots, a population equivalent (PE) of 48.1, a 
design average flow of 3,608 gallons per day (gpd), and a peak flow of 14,430 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 consistent with plans and specifications signed and sealed by 
James Jackson, Jr., P.E. with Lake Professional Engineering Services, Inc. and as 
described in this permit.  
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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 Southeast 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. 10 CSR 20-8.140(2)(C)2. 
 

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 https://dnr.mo.gov/water/business-
industry-other-entities/permits-certification-engineering-fees/stormwater/construction-
land-disturbance for more information. 

 
9. A United States Army Corps of Engineers (USACE) Clean Water Act Section 404 

Department of the Army permit and a Section 401 Water Quality Certification issued by 
the Department may be required for the activities described in this permit. This permit is 
not valid until these requirements are satisfied or notification is provided that no Section 
404 permit is required by the USACE. You must contact your local USACE district since 
they determine what waters are jurisdictional and which permitting requirements may 
apply. You may call the Department’s Water Protection Program, Operating Permits 
Section at 573-522-4502 for more information. See https://dnr.mo.gov/water/business-
industry-other-entities/permits-certification-engineering-fees/section-401-water-quality 
for more information. 
 

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

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

http://dnr.mo.gov/env/wpp/epermit/help.htm
https://dnr.mo.gov/water/business-industry-other-entities/permits-certification-engineering-fees/stormwater/construction-land-disturbance
https://dnr.mo.gov/water/business-industry-other-entities/permits-certification-engineering-fees/stormwater/construction-land-disturbance
https://dnr.mo.gov/water/business-industry-other-entities/permits-certification-engineering-fees/stormwater/construction-land-disturbance
https://dnr.mo.gov/water/business-industry-other-entities/permits-certification-engineering-fees/section-401-water-quality
https://dnr.mo.gov/water/business-industry-other-entities/permits-certification-engineering-fees/section-401-water-quality
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• Enclose the facility site with a fence designed to discourage the entrance of unauthorized 
persons and animals. 10 CSR 20-8.140 (8) (A) 

• 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. 

• 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 

• 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. 

• 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. 

• A means of flow measurement shall be provided at all wastewater treatment facilities.  
10 CSR 20-8.140 (7) (E) 

• 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 20-8.140 (7) (F)  
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• 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) 

• 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) 

• Emergency Power. Disinfection and dechlorination processes, when used, shall be 
provided during all power outages. 10 CSR 20-8.190 (2) (A)  

11. Upon completion of construction: 
 

A. The Estates of Woodlake Homeowners Association, 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; and  
 

C. Submit the enclosed Wastewater Construction Statement of Work Completed,  
Form MO 780-2155, to the Department in accordance with 10 CSR 20-6.010(5)(N). 
Form B - Application for an Operating Permit for Domestic or Municipal Wastewater 
(≤ 100,000 gallons per day) and operating permit application fee of $150 has already 
been submitted to MDNR with the construction permit application.  

 
 
IV. REVIEW SUMMARY 
 

1. CONSTRUCTION PURPOSE 
 

The permitted WWTF will treat domestic wastewater from a residential subdivision 
consisting of 13 lots. The permitted WWTF will discharge to the Lake of the Ozarks in 
Camden County. 

 
2. FACILITY DESCRIPTION 

 
The Estates at Woodlake WWTF is located at Matson Lane, Linn Creek, in Camden 
County, Missouri. The facility has a design average flow of 3,608 gpd and serves a 
organic population equivalent of approximately 48.1 people. The new permitted WWTF 
will be constructed for a single residential subdivision with 13 residential lots. This 
facility has been previously permitted for construction and has been partially constructed 
along with a residential development. The WWTF will be built with septic tanks for each 
lot with grinder pumps and forcemains, preanoxic tank, recirculation tank, recirculating 
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media filters, recirculation tank, recirculating textile filters, tablet chlorination, tablet 
dechlorination, V-notch weir in a sampling port, and outfall. 
 
The service connections for each lot will transfer domestic wastewater to septic tanks by 
gravity. The preliminary treated wastewater from the septic tanks will be conveyed by 
forcemain to a preanoxic tank. Wastewater flows from the preanoxic tank to the first 
recirculation tank (RT) by gravity. The first RT recirculates to two recirculating media 
filters in parallel. Effluent from the recirculating media filter will either be recirculated to 
the first RT or flow to the second RT. The second RT feeds three Orenco AdvanTex AX-
20 units in parallel. The Advantex AX-20 discharges through a two way valve either to 
the second RT or to a tablet chlorinator. Chlorinated effluent flows through a chlorine 
contact chamber before it is dechlorinated in a tablet dechlorinator. The disinfected 
wastewater flows by gravity through the weir in a sampling port and discharges through 
Outfall No. 001.  
 

3. COMPLIANCE PARAMETERS 
 
The permitted facility can meet Ammonia as N of 2.9 mg/L during quarters 4 and 1 and 
1.4 mg/L during quarters 2 and 3. The proposed project is required to meet the effluent 
limits established in the Water Quality and Antidegradation Review dated  
August 2021 for the permitted facility. 
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The limits following the completion of construction will be applicable to the facility: 

 
EFFLUENT PARAMETER UNITS DAILY 

MAXIMUM 
WEEKLY 
AVERAGE 

MONTHLY 
AVERAGE 

MONITORING 
FREQUENCY 

FLOW MGD *  * ONCE/QUARTER 
BIOCHEMICAL OXYGEN DEMAND5 MG/L  15 10 ONCE/QUARTER 

TOTAL SUSPENDED SOLIDS MG/L  20 15 ONCE/QUARTER 
AMMONIA AS N (JAN 1 – MAR 31) MG/L 2.9  2.9 ONCE/QUARTER 
AMMONIA AS N (APR 1 – JUN 30) MG/L 1.4  1.4 ONCE/QUARTER 
AMMONIA AS N (JUL 1 – SEP 30) MG/L 1.4  1.4 ONCE/QUARTER 

AMMONIA AS N (OCT 1 – DEC 31)  MG/L 2.9  2.9 ONCE/QUARTER 
PHOSPHORUS MG/L *  0.5 ONCE/QUARTER 

ESCHERICHIA COLIFORM (E. COLI) NOTE 1 630**  126** ONCE/QUARTER 
CHLORINE, TOTAL RESIDUAL µG/L <130  <130 ONCE/QUARTER 

EFFLUENT PARAMETERS UNITS DAILY 
MINIMUM  

MONTHLY 
AVERAGE 
MINIMUM 

MONITORING 
FREQUENCY 

DISSOLVED OXYGEN MG/L *  * ONCE/QUARTER 

EFFLUENT PARAMETERS UNITS MINIMUM  MAXIMUM MONITORING 
FREQUENCY 

PH SU 6.0  9.0 ONCE/QUARTER 
NOTE 1 – COLONY FORMING UNITS/100 ML 
NOTE 2– WATER QUALITY-BASED EFFLUENT LIMITATION – WQBEL; OR MINIMALLY DEGRADING 
EFFLUENT LIMIT –MDEL; OR PREFERRED ALTERNATIVE EFFLUENT LIMIT – PEL; OR TECHNOLOGY-BASED 
EFFLUENT LIMIT – TBEL; OR NO DEGRADATION EFFLUENT LIMIT – NDEL; OR FEDERAL/STATE 
REGULATION – FSR; OR NOT APPLICABLE – N/A. ALSO, PLEASE SEE THE GENERAL ASSUMPTIONS OF THE 
WQAR #4 & #5. 
*  Monitoring requirements only. 
**  The Monthly and Weekly Average for E. coli shall be reported as a Geometric Mean. The Weekly 

Average for E. coli will be expressed as a geometric mean if more than one (1) sample is collected 
during a calendar week (Sunday through Saturday). 

 
4. ANTIDEGRADATION 

 
The Department has reviewed the antidegradation report for this facility and issued the 
Water Quality and Antidegradation Review dated August 2021, due to the new WWTF 
being commissioned. See APPENDIX – ANTIDEGRADATION.  

 
5. REVIEW of MAJOR TREATMENT DESIGN CRITERIA  

 
Existing major components that will remain in use include the following: 
 
• This facililty was partially constructed under CP0001463 with no statement of work 

completed. This Antidegradation review and Construction Permit were requested to 
evaluate how the construction plans and specifications will meet current water quality 
standards. 

 
Construction will cover the following items: 

 
• Components are designed for a Population Equivalent of 48.1 based on organic 

loading to the system. 
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• Preanoxic Tank – Construction of one preanoxic tank to store primary treated 

wastewater. The preanoxic tank is 10 ft x 8 ft x 7 ft deep with a water level depth of 6 
ft for a wastewater volume of approximately 3,591 gallons. This tank volume 
achieves a 1 day detention time at design average flow. The preanoxic tank will 
transfer wastewater to the Stage I Recirculating Tank (RT) by gravity via a 4 inch 
SDR 35 PVC pipe.  

 
• Stage I Recirculating Tank – Construction of one RT to pump primary treated 

wastewater to the Recirculating Media Filter (RMF). The Stage I RT is 10 ft x 10 ft x 
6 ft deep with a water level depth of 2 ft for a wastewater volume of approximately 
3,740 gallons. There is an effective flow equalization volume of 1,964 gallons 
between the low water level and the high water “on” level. The Stage I RT has 1 – 0.5 
HP submersible pump –capable of 19.5 gpm at 43.5 ft TDH. The pump transfers 
wastewater to two separate RMF beds by means of a 1.5-inch PVC distribution 
manifold which splits the flow into 18 x 1-inch PVC laterals. A 10 gpm return pump 
is installed to recycle wastewater from the Stage I RT back to the Preanoxic Tank by 
a 1-inch SCH 40 PVC pipe.  

 
• Recirculating Media Filter – The concrete lined RMF is split into two filter beds with 

a common wall and a total of six zones (three zones for each filter bed). Each filter 
bed is approximately 18 ft x 30 ft x 5 ft deep each for a total surface area of 1,080 ft2 
which gives a total hydraulic loading of 3.3 gpd/ft2 at design average flow. The PVC 
laterals are spaced 2-ft apart with 15 x 1/8-inch shielded orifices per lateral. The 
laterals are located in the center of the top 10-inch layer of 1/2-inch pea gravel. The 
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 pea gravel on top of an 3-inch layer of 5/8-inch pea gravel on top of 
a 3-inch layer of 1-inch pea gravel rock. Each filter bed contains 3 underdrains 
comprised of 4-inch slotted PVC piping with approximate 5-ft spacing. In each filter 
bed, All underdrains flow by gravity to a recirculation valve in the Stage I RT. The 
recirculation valve will transfer treated wastewater to either the Stage I RT for 
recirculation or the Stage II RT, which achieves a 4:1 recirculation ratio. 

 
• Stage II Recirculating Tank – Construction of one Stage II RT to pump primary 

treated wastewater to the Advantex AX 20 Textile Filter. The Stage II RT is 
approximately 5 ft x 5 ft x 5 ft deep for a wastewater volume of approximately 900 
gallons. The Stage II RT has a single – 0.5 HP submersible pump – capable of 19.5 
gpm at 43.5 ft TDH. The pump transfers wastewater to 3 Advantex AX 20 textile 
filters piped in parallel through a 3 outlet series 6000 hydrotek valve by means of  
1.5-inch SCH 40 PVC.  

 
• Advantex AX 20 Textile Filter – Installation of three Orenco Advantex AX 20 

Textile Filters piped in parallel. Each textile filter has approximately 20 ft2 of surface 
area which gives a total hydraulic loading of 60.1 gpd/ft2. Effluent from the Advantex 
AX 20 Textile Filters will flow to a recirculation valve which will either recirculate 
secondary treated wastewater to the Stage II RT or flow to the Tablet Chlorinator, 
which achieves a 4:1 recirculation ratio.  
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• Tablet Chlorinator – Disinfection is the process of removal, deactivation, or killing of 
pathogenic microorganisms. Installation of a tablet Norweco 2000 chlorination 
chamber receiving secondary treated effluent and prior to the chlorine contact tank. 
The tablet chlorinator shall have a design flow of 3,608 gpd and a maximum flow of 
18,638 gpd. The system will dispense hypochlorite as the wastewater comes into 
contact with the tablets. 
 

• Chlorine Contact Chamber – Installation of a pre-cast concrete tank approximately  
5 ft x 4 ft x 3.92 ft with 6 end-around baffles allowing for a 40:1 length to width ratio. 
This tank will allow for a 38.6 minute contact time during a peak flow of 18,638 gpd.  

 
• Tablet Dechlorinator – Installation of a tablet Norweco 2000 dechlorinator receiving 

the chlorinated effluent and prior to Outfall No. 001. The tablet dechlorinator shall 
have a design flow of 3,608 gpd and a maximum flow of 18,638 gpd. The system will 
dispense sodium sulfite as the wastewater comes into contact with the tablets. There 
will be a dechlorination contact chamber installed immediately following the 
dechlorination tablet feeder to accomplish 30 seconds of contact time.   

 
• V-notch Weir Flow Measurement – Installation of accurate flow measurement 

devices will give the treatment facility a means of improved data analysis. A v-notch 
weir with a 90 degree notch will be installed in the effluent sampling port. This 
measurement device does not include flow totalizing or recording. 

 
6. OPERATING PERMIT  

 
Since the facility was partially constructed under a previous construction permit and a 
neighboring residence was constructed between the time of initial construction and 
issuance of CP0002248, a neighbor notification letter was requested for the neighboring 
residence that is within 200 feet of the recirculating sand filter (10 CSR  
20-8.140(2)(C)2.). A neighbor notification letter was provided by Ronald A Kohser of 
1694 Matson on October 10, 2021. 
 
The operating permit application Form B has already been submitted to the Department 
along with the application fee of $150. The site specific operating permit for Estates of 
Woodlake WWTF, MO-0139742, was public noticed from September 24, 2021 to 
October 25, 2021 with no comments received.  
 
This facility does not meet the requirements of the MOGD, issued on July 1, 2019 for the 
following reason: site specific effluent limits established in the Antidegradation Review 
dated August 2021. This facility is not being converted to a general operating permit at 
this time; however, it will be evaluated at operating permit renewal to determine if it 
qualifies for the general operating permit MOGD.  
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Upon the completion of construction, please submit the following: 
 
• Wastewater Construction Statement of Work Completed, Form MO 780-2155, to 

the Department in accordance with 10 CSR 20-6.010(5)(N) and request the 
operating permit be issued. https://dnr.mo.gov/document-search/wastewater-
construction-statement-work-completed-mo-780-2155 

• As builts if the project was not constructed in accordance with previously submitted 
plans and specifications.   

 
Missouri State Operating Permit, MO-0139742 will be issued after the 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 
 
 
Steve Hamm, P.E. 
Engineering Section  
Steven.hamm@dnr.mo.gov 
 
 
APPENDICIES  

• Antidegradation 
• Process Flow Diagram  

  

https://dnr.mo.gov/document-search/wastewater-construction-statement-work-completed-mo-780-2155
https://dnr.mo.gov/document-search/wastewater-construction-statement-work-completed-mo-780-2155
https://ahc.mo.gov/
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Process Flow Diagram 
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