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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 Forest Estates Clean Water District
Mark Basler, Chairman
Wastewater System Improvements
Lake Forest Estates Clean Water District Wastewater Treatment Facility
13100 Lakewood Dr.
Ste. Genevieve, MO 63670

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.

August 3, 2026
Effective Date

August 2, 2028 M

Expiration Date Heather Peters, Director, Water Protection Program
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CONSTRUCTION PERMIT

CONSTRUCTION DESCRIPTION

Conversion of existing earthen basins to flow equalization basins, a sludge digestion and
storage basin, and a concrete-lined dual sequencing batch reactor. Construction of a fine
screen, effluent lift station, and UV disinfection. The outfall is being relocated to
Establishment Creek. The design average flow will remain 118,300 gallons per day (gpd).

A closure plan will need to be submitted to the Southeast Regional Office for review and
approval prior to any closure activities (i.e., the second cell of the existing flow equalization
basin).

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.

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 required to determine “findings of affordability” because the permit
applies to a combined or separate sanitary sewer system for a publicly-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. See APPENDIX — COST
ANALYSIS FOR COMPLIANCE.
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CONSTRUCTION PERMIT CONDITIONS

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

1.
2.

This construction permit does not authorize discharge.

All construction shall be consistent with plans and specifications signed and sealed by
Richard Cochran, Jr., P.E., with Waters Engineering, Inc., and as described in this permit.

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).

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).

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 https://dnr.mo.gov/data-e-services/missouri-gateway-environmental-management-
mogem. See https://dnr.mo.gov/data-e-services/water/electronic-permitting-epermitting
for more information.

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
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)

e 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.

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

e 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)


https://dnr.mo.gov/data-e-services/missouri-gateway-environmental-management-mogem
https://dnr.mo.gov/data-e-services/missouri-gateway-environmental-management-mogem
https://dnr.mo.gov/data-e-services/water/electronic-permitting-epermitting
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e 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)

e All outfalls shall be posted with a permanent sign indicating the outfall number (i.e.,
Outfall #001). 10 CSR 20-8.140(6)(C)

o 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.

e Disinfection and dechlorination, when used, shall be provided during all power
outages. 10 CSR 20-8.140(7)(A)2.

e FElectrical systems and components in raw wastewater or in enclosed or partially
enclosed spaces where hazardous concentrations of flammable gases or vapors that
are normally present, shall comply with the NFPA 70 National Electric Code (NEC)
(2017 Edition), as approved and published August 24, 2016, requirements for Class I,
Division 1, Group D locations. 10 CSR 20-8.140(7)(B)

e 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)

e 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.

e Where a potable water supply is to be used for any purpose in a wastewater treatment
facility other than direct connections, a break tank, pressure pump, and pressure tank
or a reduced pressure backflow preventer consistent with the department’s Public
Drinking Water Branch shall be provided. 10 CSR 20-8.140(7)(D)3.A.

e For indirect connections, a sign shall be permanently posted at every hose bib, faucet,
hydrant, or sill cock located on the water system beyond the break tank or backflow
preventer to indicate that the water is not safe for drinking.

10 CSR 20-8.140(7)(D)3.B.

e Where a separate non-potable water supply is to be provided, a break tank will not be
necessary, but all system outlets shall be posted with a permanent sign indicating the
water is not safe for drinking. 10 CSR 20-8.140(7)(D)4.

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

e Isolate all 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(7)(G)

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 O O 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)
Gratings over appropriate areas of treatment units where access for maintenance
is necessary; 10 CSR 20-8.140(8)(B)
First aid equipment; 10 CSR 20-8.140(8)(C)
Posted “No Smoking” signs in hazardous areas; 10 CSR 20-8.140(8)(D)
Appropriate personal protective equipment (PPE); 10 CSR 20-8.140(8)(E)
Portable blower and hose sufficient to ventilate accessed confined spaces;
10 CSR 20-8.140(8)(F)
10 CSR 20-8.140(8)(G) Portable lighting equipment complying with NEC
requirements. See subsection (7)(B) of this rule;
10 CSR 20-8.140(8)(H) Gas detectors listed and labeled for use in NEC Class 1,
Division 1, Group D locations. See subsection (7)(B) of this rule;
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)
Ventilation shall include the following:
= [solate 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.
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= 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
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)

o 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)

e 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)

e All screening devices and screening storage areas shall be protected from freezing.
10 CSR 20-8.150(4)(A)1.

e Provisions shall be made for isolating or removing screening devices from their
location for servicing. 10 CSR 20-8.150(4)(A)2.

e Manually cleaned screen channels shall be protected by guard railings and deck
gratings with adequate provisions for removal or opening to facilitate raking.
10 CSR 20-8.150(4)(A)3.A.(D)

e Mechanically cleaned screen channels shall be protected by guard railings and deck
gratings. 10 CSR 20-8.150(4)(A)3.A.(11)

e Mechanical screening equipment shall have adequate removal enclosures to protect
facility personnel against accidental contact with moving parts and to prevent
dripping in multi-level installations. 10 CSR 20-8.150(4)(A)3.B.(I)

e A positive means of locking out each mechanical screening device shall be provided.
10 CSR 20-8.150(4)(A)3.B.(I)
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e An emergency stop button with an automatic reverse function shall be located in
close proximity to the mechanical screening device. 10 CSR 20-8.150(4)(A)3.B.(11I)

e FElectrical systems and components in raw wastewater or in enclosed or partially
enclosed spaces where hazardous concentrations of flammable gases or vapors that
are normally present, shall comply with the NFPA 70 National Electric Code (NEC)
(2017 Edition), as approved and published August 24, 2016, requirements for Class I,
Division 1, Group D locations. 10 CSR 20-8.140(7)(B)

e  Where two (2) or more mechanically cleaned bar screens are used, the design shall
provide for taking the largest unit out-of-service without sacrificing the capability to
handle the average design flow. Where only one mechanically cleaned screen is used,
it shall be sized to handle the design peak instantaneous flow. 10 CSR 20-8.150(4)(B)

e The minimum total Sequencing Batch Reactor (SBR) basin volume shall be equal to
the design daily influent flow volume and either upstream in-line or off-line storage is
necessary to minimize influent flow during settling and decanting.

10 CSR 20-8.180(6)(A)

¢ A minimum of two (2) Sequencing Batch Reactor (SBR) basins shall be installed.
10 CSR 20-8.180(6)(B)

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

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 20-8.190(3)(D)

e The UV dosage shall be based on the design peak hourly flow, maximum rate of
pumpage, or peak batch flow. 10 CSR 20-8.190(5)(A)1.

e The UV system shall deliver the target dosage based on equipment derating factors
and, if needed, have the UV equipment manufacturer verify that the scale up or scale
down factor utilized in the design is appropriate for the specific application under
consideration. 10 CSR 20-8.190(5)(A)3.

e The UV system shall deliver a minimum UV dosage of thirty thousand microwatt
seconds per centimeters squared (30,000 uW * s/cm?). 10 CSR 20-8.190(5)(A)4.

e Closed vessel UV systems. The combination of the total number of closed vessels
shall be capable of treating the design peak hourly flow, maximum rate of pumpage,
or peak batch flow. 10 CSR 20-8.190(5)(B)2.

e Closed vessel UV systems utilizing medium-pressure lamps shall be provided with an
automatic cleaning system in order to prevent algae growth. 10 CSR 20-8.190(5)(B)3.
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e The UV system must continuously monitor and display at the UV system control
panel the following minimum conditions:
o The relative intensity of each bank or closed vessel system;
10 CSR 20-8.190(5)(C)1.A.
o The operational status and condition of each bank or closed vessel system;
10 CSR 20-8.190(5)(C)1.B.
o The ON/OFF status of each lamp in the system; 10 CSR 20-8.190(5)(C)1.C. and
o The total number of operating hours of each bank or each closed vessel system.
10 CSR 20-8.190(5)(C)1.D.

e The UV system shall include an alarm system. Alarm systems shall comply with
10 CSR 20-8.140(7)(C). 10 CSR 20-8.190(5)(C)2.

7. Upon completion of construction:

A. The Lake Forest Estates Clean Water District will become the responsible authority
for operation and maintenance of these facilities;

B. Submit an electronic copy of the as-built plans if the project was not constructed in
accordance with previously submitted plans and specifications;

C. Submit the Statement of Work Completed form to the department in accordance with
10 CSR 20-6.010(5)(N) (https://dnr.mo.gov/document-search/wastewater-
construction-statement-work-completed-mo-780-2155) and request the operating
permit modification public noticed from June 18 to July 20, 2026, be issued.

IV. _REVIEW SUMMARY

1. CONSTRUCTION PURPOSE

The Lake Forest Estates Clean Water District WWTF currently discharges to Big
Bottom Creek. Due to an EPA-approved Total Maximum Daily Load (TMDL) for
Big Bottom Creek, the facility was facing lower final effluent limits that could not be
met with the existing facility.

2. FACILITY DESCRIPTION

The existing facility (pre-construction) is a three-cell lagoon, with the first earthen
basin baffled into two cells and aerated. The former (original) three-cell lagoon is still
being used for flow equalization prior to the current facility. Sludge is being retained
in the lagoon system. The community has 277 residential connections. The existing
collection system is approximately 6.3 miles.

For the proposed construction, the first and last cells of the current equalization-basin
system (~1.63-acre plus 0.28-acre surface area, ~1,114,000 gallons, 1.89-ft operating
depth) will continue to be used for equalization of peak flows. The second
equalization basin will be closed. The final earthen basin of the current treatment
lagoon (the current settling cell) will be converted to a concrete-lined sequencing
batch reactor (SBR) (a total surface area of ~0.28 acres, 8-ft total water depth), with a


https://dnr.mo.gov/document-search/wastewater-construction-statement-work-completed-mo-780-2155
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concrete wall splitting the basin into two cells. The first earthen basin of the current
treatment lagoon (the current aerated basin) will be converted to a sludge digestion
and storage basin (~1.2-acre surface area, ~3,328,000 gallons, 9.7-ft total water
depth) with overflow decant back to the SBR.

A fine screen will be added prior to entering the SBR. An effluent lift station will be
added after the SBR. A UV disinfection system will be added after the effluent lift
station. The outfall will be relocated from Big Bottom Creek to Establishment Creek.

The Lake Forest Estates Clean Water District WWTF is located within Landgrant
2046, northeast of the unincorporated community of Grayhawk, just north of Lake
Anne at its discharge to Big Bottom Creek, in Ste. Genevieve County, Missouri. The
outfall will be relocated to discharge approximately 0.6 miles to the north-northwest
of the existing discharge.

The facility’s design average flow will remain 118,300 gpd and serves a hydraulic
population equivalent of approximately 1,183 people (based on 100 gpd per person).

3. COMPLIANCE PARAMETERS

Outfall 001 is being physically removed and therefore will be deleted from the
operating permit. Outfall 002 will be constructed and added to the operating permit.
The proposed project will be required to meet final effluent limits as established in
the Antidegradation review dated April 1, 2026.

The limits following the completion of construction that will be applicable to the
facility are as follows:

Parameter Units Monthly average limit
Biochemical Oxygen Demands mg/L 30
Total Suspended Solids mg/L 30
Ammonia as N-January mg/L 3.8
Ammonia as N-February mg/L 3.1
Ammonia as N-March mg/L 2.7
Ammonia as N-April mg/L 2.1
Ammonia as N-May mg/L 1.7
Ammonia as N-June mg/L 1.3
Ammonia as N-July mg/L 1.1
Ammonia as N-August mg/L 1.0
Ammonia as N-September mg/L 1.4
Ammonia as N-October mg/L 2.0
Ammonia as N-November mg/L 2.6
Ammonia as N-December mg/L 33
pH SU 6.0-9.0
E. coli #/100mL 206
BODs Percent Removal % 85
TSS Percent Removal % 85
Parameter Units Monthly Average Minimum
Dissolved Oxygen (DO) mg/L 5.0
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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 April 1, 2026, due to relocation of
the outfall to Establishment Creek. See APPENDIX — ANTIDEGRADATION.

5. REVIEW of MAJOR TREATMENT DESIGN CRITERIA

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

For the proposed construction, the first and last cells of the current equalization-
basin system will continue to be used for equalization of peak flows. The second
equalization basin will be closed.

The final earthen basin of the existing treatment lagoon (the current settling cell)
will be converted to a concrete-lined SBR, with a concrete wall splitting the basin
into two cells. The first baffled earthen basin of the existing treatment lagoon
system (the aerated cell) will be converted to an aerated sludge holding basin with
overflow decant back to the SBR. Sludge will be land applied as needed.

Construction will cover the following items:

Influent Flow Splitter — An adjustable slide gate will be installed into the existing
flow splitter box to restrict flow to the SBR and divert excess flows to the flow

equalization basins. The maximum flow to the SBR would be 0.5 million gallons
per day (MGD), with an additional 0.14 MGD flowing to the equalization basins.

Flow Measurement — Installation of accurate flow measurement devices will give

the treatment facility a means of improved data analysis.

o Electromagnetic Meter — An effluent electromagnetic 8-inch flow meter shall
measure the secondary treated and disinfected wastewater prior to discharge at
Outfall No. 002.

Screening — Installation of screening devices removes nuisance inorganic

materials from raw wastewater.

e Mechanical Fine Screen — one in-channel, mechanically-cleaned, spiral-screw
fine screen with a maximum 6-mm perforated plate spacing and screen
enclosure for outdoor protection. The screening devices shall be capable of
treating a design peak flow of 0.50 MGD. The screen will include compaction
and dewatering system. The addition of a coarse bar screen with one-inch (1)
bar spacing prior to the mechanically-cleaned fine screen provides protection
of the fine screen. The addition of a washer/compactor and screenings
conveyor will mitigate the increased volume of screenings captured by
washing, dewatering, and compacting the screenings prior to disposal. The
screening structure is followed by the SBR system.

o Trash Rack — A coarse manual trash rack (perforated screen style) with
72-inch clear openings staggered at 11/16-inch with an open area of 47% will
be located at the decanter discharge location within the effluent lift station wet
well.
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Wet Weather Flow Equalization — Wet weather flow equalization is utilized
during wet weather events where the peak flow is greater than the design peak
capacity of the treatment facility. Once the wet weather event subsides, the flow
should be returned to the head of the treatment facility for full secondary
treatment. The two existing equalization basins have a combined design volume
estimated to be more than 1.11 million gallons (MG). The equalization basins
have surface areas of ~1.63 acres and ~0.28 acres with a 1.89-ft variable operating
depth. The basins are not being modified, but the flow splitting structure is being
modified with a slide gate to restrict the design peak hourly flow through the SBR
system to 20,833 gph (or 0.500 MGD). The stored wastewater can be held back
by a valved discharge pipe until flows recede. Flow automatically returns to the
main system via gravity.

Sequencing Batch Reactor (SBR) — Dual concrete-lined sequencing batch reactors
in the adapted final cell (total surface area of ~0.28 acres) with a hydraulic
retention time of 2.46 days (59 hours) from basin bottom to the eight foot water
level and 9.71 hours of hydraulic retention time between the seven-ft and eight-ft
design operating levels. The average design flow of the two basins is

0.1183 MGD with a maximum design flow of 0.5 MGD. The basins are designed
with a sludge depth of 3.7 ft, 5.1 ft of freeboard (13.1 ft), with an emergency wall
opening at 8.6 ft from bottom. The basins will typically operate on four cycles per
day per basin, with each cycle duration being six hours. Aeration is provided by
four 7.5-horsepower surface aerators (two per basin) providing up to 3.0 lbs of
oxygen per hp per hour. The actual oxygen requirements are 298.55 lbs/day for
the entire system. Four five-horsepower (5-hp) submersible, raw-sewage mixers
(two per basin) with VFDs will be included. The decant system will have a typical
flow rate at maximum design flow of 1,483 gpm but is capable of 2,084 gpm. The
decant duration is 15 minutes with eight decants per day (four decants per basin
per day) in normal mode and 24 decants per day (12 per basin) in storm mode.

Effluent Pump Station — A duplex effluent pump station is utilized to route
effluent to the relocated outfall. The post-SBR concrete wet well will be one
rectangular basin with a minimum water depth of two feet and maximum water
depth of 12 ft to provide a maximum operating volume of 16,830 gallons. Each
pump will be capable of pumping 350 gpm (0.5 MGD) at 145.8 ft TDH. The
15-minute decant will move 21,570 gallons in a typical cycle. In normal mode,
the wet well will have 345 minutes of idle time until the next decant. In storm
mode, the wet well will have 105 minutes of idle time until the next decant. The
effluent pump station will pump the flow through the closed UV disinfection
system.

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

pathogenic microorganisms.

o Closed Vessel Ultraviolet (UV) — A closed vessel, gravity flow, low pressure
high intensity UV disinfection system capable of treating a peak flow of at
least 0.5 MGD while delivering a minimum UV intensity of 30 mJ/cm? with
an expected ultraviolet transmissivity of 65% or greater. The closed vessel UV
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system consists of 24 lamps per reactor. Two closed vessel UV reactors are
arranged in parallel. The disinfected effluent will flow through the effluent
force main through flow measurement equipment and to Outfall No. 002.

e Relocated Outfall — Construction of ~ 3,921 ft of 8-inch SDR-26 PVC force main
to the new outfall. The new outfall location is approximately 0.7 miles northwest
from the current outfall location and would discharge to Establishment Creek. The
outfall consists of a discharge pipe and concrete structure for flood protection.
Effluent samples are to be taken after complete treatment; a spigot tap is provided.

e Emergency Power — A 150 kW standby diesel generator and non-automatic
(manual) transfer switch will be provided to operate the treatment facility in event
of power failure. The equalization basins will provide backup storage as needed.

e Sludge Digestion and Storage Basin — The existing aerated lagoon basin (baffled
into cells 1 and 2) will be converted into a non-baffled aerated sludge storage
basin with diffused aeration system rehabilitated to provide aeration and mixing
of the sludge to prevent anaerobic conditions. The two existing positive
displacement blowers are each capable of providing 160 scfm. The existing basin
will decant by gravity through a pipe that is 10.1 ft above the basin floor. The top
of berm is 2.3 ft above the operating water level. The basin is aerated, has a
surface area of ~ 1.2 acres, and a volume of ~ 3,328,000 gallons. At the daily
sludge production of only 1,510 gallons (0.85% solids), the basin has ample
storage of more than one year. The sludge will be received from the SBR system.

e Sludge Wasting Pumps — Each SBR basin will contain one sludge wasting pump
and associated valves. The submersible sludge wasting pumps will be capable of
pumping 35 gpm at five feet of TDH with a 1.8-HP motor. The pumps are utilized
to pump waste sludge from the SBR basin sumps to the aerated sludge holding
basin. The design basis of the sludge wasting to the digester is 3,028 gpd at
0.85%.

6. OPERATING PERMIT

Operating permit MO-0035742 will require a modification to reflect the construction
activities. The modified MO-0035742 for the Lake Forest Estates Clean Water
District WWTF was successfully public noticed from June 18, 2026, to July 20, 2026,
with no comments received. Submit the 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.

With your CP application, an operating permit modification was submitted for public
notice to reflect the change in your operating permit. Your operating permit is set to
expire on February 28, 2027, and an application for renewal was received on April
28, 2026. Note that if construction is not complete prior to expiration of the current
operating permit, the operating permit renewal will incorporate the modification
elements.
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This facility does not meet the requirements of the MOGDS issued on July 1, 2024,
for the following reason: design flow, publicly owned, more-stringent antidegradation
limits.

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

Scott Adams, P.E.
Engineering Section

scott.adams@dnr.mo.gov

VI. APPENDICES

e Process Flow Diagram
e 2026 Cost Analysis for Compliance (CAFCOM)
e Antidegradation
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1. Appendix 1 - Process Flow Diagram
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2. Appendix 2a — 2026 Cost Analysis for Compliance:

Missouri Department of Natural Resources
Water Protection Program
Cost Analysis for Compliance
(In accordance with RSMo 644.145)

Lake Forest Estates Clean Water District WWTF, Permit Modification due to propesed construction
LAKE FOREST ESTATES CLEAN WATER DISTRICT
Missouri State Operating Permit #MO-0035742

Section 644.145 RSMo requires the Department of Natural Resources (department) to make a “finding of
affordability” when “issuing permits under” or “enforcing provisions of” state or federal clean water laws
“pertaining to any portion of a combined or separate sanitary sewer system for publicly-owned treatment
works.” This cost analysis does not dictate how the permittee will comply with new permit requirements.

New Permit Requirements

Based on relocation of the outfall to Establishment Creek, outfall 001 is being removed and replaced with
outfall 002. In addition, monthly monitoring for total phosphorus and total nitrogen (including total Kjeldahl
nitrogen, nitrate, and nitrite) are being reduced from monthly to quarterly; influent total phosphorus and total
nitrogen (including total Kjeldahl nitrogen, nitrate, and nitrite) are being added on a quarterly basis, and influent
ammonia is being added monthly. [10 CSR 20-7.015(9)(D)8.] The reduction is some costs and the addition of
other costs for sampling are the only additions in this operating permit.

Connections

The number of connections for this facility was taken from the department’s fee tracking system, as a financial
questionnaire was not provided.

Connection Type Number
Residential 290
Commercial 0
Industrial 0
Total 290

Data Collection for this Analysis

This cost analysis is based on data available to the department as provided by the permittee and data obtained
from readily available sources. For the most accurate analysis, it is essential that the permittee provides the
department with current information about the district’s financial and socioeconomic situation. The financial
questionnaire available to permittees on the department’s website (https://dnr.mo.gov/document-
search/financial-questionnaire-mo-780-2511) is a required attachment to the permit renewal application. If the
financial questionnaire is not submitted with the renewal application, the department sends a request to
complete the form with the welcome correspondence. If certain data was not provided by the permittee to the
department and the data is not obtainable through readily available sources, this analysis will state that the
information is “unknown”.



https://dnr.mo.gov/document-search/financial-questionnaire-mo-780-2511
https://dnr.mo.gov/document-search/financial-questionnaire-mo-780-2511

Lake Forest Estates Clean Water District WWTF
2026 Fact Sheet Page #25
Appendix 5 - Cost Analysis for Compliance

Eight Criteria of 644.145 RSMo

The department must consider the eight (8) criteria presented in subsection 644.145 RSMo to evaluate the cost
associated with new permit requirements.

(1) A community’s financial capability and ability to raise or secure necessary funding;

Criterion 1 Table. Current Financial Information for the LAKE FOREST ESTATES CLEAN WATER DISTRICT
Financial Criterion Result

$82.00 1
$63,735 (county)
$62,406 (2024/2025 budget)

Current Monthly User Rates per 5,000 gallons*
Median Household Income (MHI)!

Current Annual Operating Costs (excludes depreciation)

* User Rates listed are proposed January 2025 user rate required to repay upcoming USDA loan.
1 The Financial Questionnaire stated that the required rate per the district’s USDA loan (obligation signed March 17, 2022) is $82.00 per home per
month, which was to go into effect January 2025.

(2) Affordability of pollution control options for the individuals or households at or below the median
household income level of the community;

The following tables outline the estimated costs of the néw permit requirements:

Criterion 2A Table. Estimated Cost Breakdown of New Permit Requirements

Estimated A 1
New Requirement Frequency Estimated Cost Cz;na e¢ Annua
Ammonia - Influent Monthly $47 + $564
Total Kjeldahl Nitrogen -
+ +
Influent Quarterly added (+4) $45 $180
Nitrate + Nitrite - Influent Quarterly added (+4) $47 + $188
Total Phosphorus - Influent Quarterly added (+4) $27.50 +$110
Total Kjeldahl Nitrogen = Monthly to Quarterly 345 - $360
Effluent (-8)
Monthly t rterl
Nitrate + Nitrite - Effluent ontaly ( (;)Q vy $47 - $376
Monthly t rterl
Total Phosphorus - Effluent N A ((;)Q . $27.50 - $220
Total Estimated Annual Cost of New Permit Requirements = + $86 (total)
Criterion 2B Table. Estimated Costs for New Permit Requirements
Financial Criterion Result
(1) Estimated Annual Cost $86
$7.17 total
(2) Estimated Monthly User Cost for New Requirements 2 $0.02 per month per
user
e Estimated Montl;ly User Cost for New Requirements as a 0.0005 %
Percent of MHI
(3) Total Monthly User Cost* $82.02
e Total Monthly User Cost as a Percent of MHI # 1.559 %

* Current User Rate + Estimated Monthly Costs of New Sampling Requirements
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Due to the minimal cost associated with new permit requirements, the department anticipates an extremely low

(or no) rate increase will be necessary, which could impact individuals or households of this community.
(3) An evaluation of the overall costs and environmental benefits of the control technologies;

This analysis is being conducted based on new requirements in the permit, which will not require the addition of
new control technologies at the facility. However, the new sampling requirements are being established in order
to provide data regarding the health of the receiving stream’s aquatic life and to ensure that the existing permit
limits are providing adequate protection of aquatic life. Improved wastewater provides benefits such as avoided
health costs due to water-related illness, enhanced environmental ecosystem quality, and improved natural
resources. The preservation of natural resources has been proven to increase the economic value and
sustainability of the surrounding communities. Maintaining Missouri’s water quality standards fulfills the goal
of restoring and maintaining the chemical, physical, and biological integrity of the receiving stream; and, where
attainable, it achieves a level of water quality that provides for the protection and propagation of fish, shellfish,
wildlife, and recreation in and on the water.

Nutrient Monitoring

Nutrients are mineral compounds that are required for organisms to grow and thrive. Of the six (6) elemental
macronutrients, nitrogen and phosphorus are generally not readily available and limit growth of organisms.
Excess nitrogen and phosphorus will cause a shift in the ecosystem’s food web. Once excess nitrogen and
phosphorus are introduced into a waterbody, some species’ populations will dramatically increase, while other
populations will not be able to sustain life. Competition and productivity are two factors in which nutrients can
alter aquatic ecosystems and the designated uses of a waterbody. For example, designated uses, such as drinking
water sources and recreational uses, become impaired when algal blooms take over a waterbody. These blooms
can cause foul tastes and odors in.the drinking water, unsightly appearance, and fish mortality in the waterbody.
Some algae also produce toxins that may cause serious adverse health conditions such as liver damage, tumor
promotion, paralysis, and kidney damage. The monitoring requirements for nitrogen and phosphorus have been
added to the permit to provide data regarding the health of the receiving stream’s aquatic life. A healthy
ecosystem is beneficial as it provides reduced impacts on human and aquatic health as well as recreational
opportunities.

(4) Inclusion of ongoing costs of operating and maintaining the existing wastewater collection and
treatment system, including payments on outstanding debts for wastewater collection and treatment
systems when calculating projected rates:

The community has reported that they have no outstanding debt for the current wastewater collection and
treatment systems. However, the district is working to get a USDA loan for the proposed construction upgrades.
The community reported that each user currently pays $63.83 monthly, which will be raised to $82.00 monthly
in January 2025. According to a USDA Area Specialist, $50.52 (61.8%) will be used toward payments on the
outstanding debt.

As shown in Criterion 2, the user rate plus the amount for the additional sampling requirements is $82.02.

(5) An inclusion of ways to reduce economic impacts on distressed populations in the community,
including but not limited to low and fixed income populations. This requirement includes but is not
limited to:
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(a) Allowing adequate time in implementation schedules to mitigate potential adverse impacts on distressed
populations resulting from the costs of the improvements and taking into consideration local community
economic considerations.

(b) Allowing for reasonable accommodations for regulated entities when inflexible standards and fines
would impose a disproportionate financial hardship in light of the environmental benefits to be gained.

The following table characterizes the current overall socioeconomic condition of the community as compared to
the overall socioeconomic condition of Missouri. The following information was compiled using the latest U.S.
Census data.

Criterion 5 Table. Socioeconomic Data -5 for the County of Ste Genevieve

Administrative Unit _ Missouri State United States
1 Population (2023) 18,551 6,168,181 332,387,540
2 Percent Change in Population (2000-2023) 4.0% 10.2% 18.1%
3 2023 Median Household Income (in 2024 Dollars) $63,118 $70,567 $80,011
4 Percent Change in Median Household Income (2000-2023) -11.1% -1.1% 1.9%
5 Median Age (2023) 43.2 38.9 38.7
6 Change in Median Age in Years (2000-2023) 6.3 2.7 3.5
7 Unemployment Rate (2023) 4.6% 4.1% 5.2%
8 Percent of Population Below Poverty Level (2023) 7.9% 12.6% 12.4%
9 Percent of Household Received Food Stamps (2023) 6.3% 9.9% 11.8%

(6) An assessment of other community investments and operating costs relating to environmental
improvements and public health protection;

The community did not report any other investments relating to environmental improvements.

(7) An assessment of factors set forth in the United States Environmental Protection Agency's guidance,
including but not limited to the "Combined Sewer Overflow Guidance for Financial Capability
Assessment and Schedule Development" that may ease the cost burdens of implementing wet weather
control plans, including but not limited to small system considerations, the attainability of water
quality standards, and the development of wet-weather standards;

The new requirements associated with this permit will not impose a financial burden on the community, nor will

they require the LAKE FOREST ESTATES CLEAN WATER DISTRICT to seek funding from an outside

source.

(8) An assessment of any other relevant local community economic conditions.
See bullet 4 above. The district is obtaining a USDA loan for proposed upgrades and relocation of the outfall.

The community did not report any other relevant local economic conditions.

Conclusion and Finding

As aresult of new regulations, the department is proposing modifications to the current operating permit that
may require the permittee to increase monitoring. The department has considered the eight (8) criteria presented
in subsection 644.145 RSMo to evaluate the cost associated with the new permit requirements.

This analysis examined whether the new sampling requirements affect the ability of an individual customer or
household to pay a utility bill without undue hardship or unreasonable sacrifice in the essential lifestyle or
spending patterns of the individual or household. After reviewing the above criteria, the department finds that
the new sampling requirements may result in a low burden with regard to the community’s overall financial
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capability and a low financial impact for most individual customers/households; therefore, the new permit
requirements are affordable.
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3. Appendix 2b — 2022 Cost Analysis for Compliance:

Missouri Department of Natural Resources
Water Protection Program
Cost Analysis for Compliance
(In accordance with RSMo 644.145)

Lake Forest Estates Clean Water District WWTF, Permit Renewal
LAKE FOREST ESTATES CLEAN WATER DISTRICT
Missouri State Operating Permit #MO-0035742

Section 644.145 RSMo requires the Department of Natural Resources (Department) to make a ““finding of
affordability” when “issuing permits under” or “enforcing provisions of” state or federal clean water laws
“pertaining to any portion of a combined or separate sanitary sewer system for publicly-owned treatment
works.” This cost analysis does not dictate that the permittee will upgrade their facility, or how the permittee
will comply with new permit requirements. The results of this analysis are used to determine an adequate
compliance schedule for the permit that may mitigate the financial burden of new permit requirements.

New Permit Requirements

The permit requires compliance with effluent limitations for BOD, TSS, Ammonia, Dissolved Oxygen, Total
Phosphorus, Total Nitrogen, and E. coli, which may require the design, construction, and operation of a
different treatment technology. For this analysis, the Department used the mechanical treatment technology
selected by the facility that is the most practical solution to meet the new requirements for the community.

The permit also requires compliance with new monthly sampling requirements for influent BOD and TSS.
Flow and Connections

The size of the facility evaluated for upgrades was chosen based on the permitted design flow. If significant
population growth is expected in the community, or if a significant portion of the flow is due to inflow and
infiltration, then the flows and resulting estimated costs used in a facility plan prepared by a consulting engineer
may differ. Thenumber of connections was reported by the permittee on the updated engineering cost

spreadsheet.
Flow Evaluated: 118,300 gallons per day
Connection Type Number
Residential 290
Commercial 0
Industrial 0
Total 290

Data Collection for this Analysis

This cost analysis is based on data available to the department as provided by the permittee and data obtained
from readily available sources. For the most accurate analysis, it is essential that the permittee provides the
Department with current information about the district’s financial and socioeconomic situation. The financial
questionnaire available to permittees on the department’s website (http://dnr.mo.gov/forms/780-2511-f.pdf) is a
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required attachment to the permit renewal application. If the financial questionnaire is not submitted with the
renewal application, the Department sends a request to complete the form with the welcome correspondence.
Though the Department has made attempts to gather financial information from the LAKE FOREST ESTATES
CLEAN WATER DISTRICT; no information has been provided. The Department has relied heavily on readily
available data to complete this analysis. If certain data was not provided by the permittee to the Department and
the data is not obtainable through readily available sources, this analysis will state that the information is
“unknown”.

The estimated costs were obtained from the facility on the 2020 Waters Engineering, Inc. Preliminary
Engineering Report and June 2021 cost update.

Eight Criteria of 644.145 RSMo

The Department must consider the eight (8) criteria presented in subsection 644.145 RSMo to evaluate the cost
associated with new permit requirements.

(4) A community’s financial capability and ability to raise or secure necessary funding;

Criterion 1 Table. Current Financial Information for:

Financial Criterion Result
Current Monthly User Rates per 5,000 gallons* $40.56
Municipal Bond Rating (if applicable) unknown
Bonding Capacity unknown
Median Household Income (MHI) 2 $60,871
Current Annual Operating Costs (excludes depreciation) $141,163
Current Outstanding Debt for the Facility $76,006
Amount within the Current User Rate Used toward Payments on $21.85
Outstanding Debt Related to the Current Wastewater Infrastructure

*  User Rates were reported by the permittee on the Financial Questionnaire.

(5) Affordability of pollution control options for the individuals or households at or below the median
household income level of the community;

The following tables outline the estimated costs of the new permit sampling requirements:

Criterion 2A Table. Estimated Cost Breakdown of New Permit Sampling Requirements

New Requirement Frequency Estimated Cost Estlmage;isﬁnnual
BOD — Influent Monthly $41 $492
TSS - Influent Monthly $16 $192

Total Phosphorus Monthly = $24 x 8 $192
Total Nitrogen Monthly = $73 x 8 $584

Total Estimated Annual Cost of New Permit Sampling Requirements = $1,460

Y - previous permit required quarterly samples

The following cost estimates are for the construction of a brand new treatment facility or system that is the most
practical to facilitate compliance with new permit requirements.



Lake Forest Estates Clean Water District WWTF
2026 Fact Sheet Page #26
Appendix 5 - Cost Analysis for Compliance

Cost Estimate Assumptions:

e Total Present Worth includes a 2.375% interest rate to construct and perform annual operation and
maintenance of the new treatment plant over the term of the USDA loan, which is 35 years.

e (apital Cost includes design, construction, inspection, and contingency costs from the 2020 Waters
Engineering, Inc. Preliminary Engineering Report and June 2021 cost update.

e Operation and maintenance (O&M) includes operations, maintenance, replacement accounts, sludge
disposal, billing, equipment, chemical, electrical, and miscellaneous expense costs for the facility on an
annual basis. It includes items that are expected to be replaced during operations. These estimates are from
the 2020 Waters Engineering, Inc. Preliminary Engineering Report and June 2021 cost update.

. Estimated user costs were calculated using equations that account for debt retirement, no grant funding
factored, and reserve fund factored costs over the life of the loan. Estimated user costs are from the 2020
Waters Engineering, Inc. Preliminary Engineering Report and June 2021 cost update.

Treatment Plant and I&I Control Option Cost Estimates:

For the mechanical plant option, the facility estimated costs for a lagoon-based sequencing batch reactor with
filtration and UV disinfection. New sampling costs are included in the following cost estimations. Costs are based
on USDA Grant and Loan combination.

Criterion 2A Table. Estimated Costs for Treatment Plant and I1&I Control Option

Cost Criterion Cost
(1) Estimated Total Present Worth $6,448,951

e Estimated Capital Cost $6.343.651

e Estimated Annual Costof Operation and Maintenance $105.300

e Estimated Annual Cost of New Sampling Requirements $1.460

e Estimated Monthly User Cost $67.27
(2) Current Monthly Debt Retirement Amount Per User $21.85
(3) Total Monthly User Cost $89.12

e Total Monthly User Cost as a Percent of Median

Household Income * 1.8%

(6) An evaluation of the overall costs and environmental benefits of the control technologies;

An investment in wastewater treatment will provide several social, environmental, and economic benefits.
Improved wastewater provides benefits such as avoided health costs due to water-related illness, enhanced
environmental ecosystem quality, and improved natural resources. The preservation of natural resources has
been proven to increase the economic value and sustainability of the surrounding communities. Maintaining
Missouri’s water quality standards fulfills the goal of restoring and maintaining the chemical, physical, and
biological integrity of the receiving stream; and, where attainable, it achieves a level of water quality that
provides for the protection and propagation of fish, shellfish, wildlife, and recreation in and on the water.
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e Nutrient

Nutrients are mineral compounds that are required for organisms to grow and thrive. Of the six (6) elemental
macronutrients, nitrogen and phosphorus are generally not readily available and limit growth of organisms.
Excess nitrogen and phosphorus will cause a shift in the ecosystem’s food web. Once excess nitrogen and
phosphorus are introduced into a waterbody, some species’ populations will dramatically increase, while other
populations will not be able to sustain life. Competition and productivity are two factors in which nutrients can
alter aquatic ecosystems and the designated uses of a waterbody. For example, designated uses, such as drinking
water sources and recreational uses, become impaired when algal blooms take over a waterbody. These blooms
can cause foul tastes and odors in the drinking water, unsightly appearance, and fish mortality in the waterbody.
Some algae also produce toxins that may cause serious adverse health conditions such as liver damage, tumor
promotion, paralysis, and kidney damage. A healthy ecosystem is beneficial-as it-provides reduced impacts on
human and aquatic health as well as recreational opportunities.

e Total Ammonia Nitrogen Treatment

Ammonia can be toxic to aquatic life. Fish may suffer a loss of equilibrium, hyperexcitability, increased
respiratory activity and oxygen uptake, and increased heart rate. At extreme ammonia levels, fish may
experience convulsions, coma, and death. Native fish and other native aquatic life are extremely important to
Missouri’s ecosystem. They contribute essential nutrients to the streams, rivers, lakes, pond other waters in
which they inhabit. Freshwater ecosystems are important for human survival, in that it provides a majority of
people’s drinking water. Also, a pristine freshwater ecosystem with an abundance of aquatic life can increase
the community’s overall income of revenue. Revenue to businesses and sales tax revenue is increased as the
natural amenity will attract fisherman and tourism to the area. Fish and other aquatic life also provide a source
of low cost sustenance for the people within the surrounding communities. Final water quality-based effluent
limits for total ammonia nitrogen is a requirement of this permit. A schedule of compliance is given with the
final limits so that the permittee has time to secure funding and update their treatment plant, if necessary.
Further information can be found in the Water Protection Program fact sheet titled “Changes to the Water
Quality Standard for Ammonia” at http://dnr.mo.gov/pubs/pub2481.htm.

¢ Disinfection

E. coli is a species of bacteria that normally live in the intestines of humans and warm-blooded animals. While
some strains of E. coli are harmless, there are several strains that can cause severe diarrhea, abdominal cramps,
and severe kidney failure. The people most susceptible to these consequences are young children, the elderly,
and those with weakened immune systems. The receiving stream that this facility discharges to contains the
WBC-B designated use to protect human health in accordance with Water Quality Standards (10 CSR 20-7.031)
and the Clean Water Act. The disinfection of wastewater effluent benefits human health by reducing exposure
to disease-causing bacteria, such as E.coli, and viruses and reducing health care costs to those infected by
contaminated water. The construction and installation of a disinfection system at the treatment facility will
protect human health as well as meet water quality standards.

e Evaluation of Inflow and Infiltration

Inflow and Infiltration (I&]) refers to surface water and groundwater that enters the sanitary sewer collection
system. A certain amount of I&I is unavoidable and is accounted for in the initial sewer design capacity. Due to
the age and deterioration of some collection systems, it is not uncommon for wet-weather peak flows to be an
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order of magnitude larger than the average daily flows. When the 1&I exceeds the designed allowances, sewer
capacity is met and usually results in sewer system overflows, increased conveyance costs, and the reduction of
future population service capacity.

Minimizing 1&I is an economical incentive for your community as it reduces; the operational costs of
wastewater conveyance, treatment and disposal costs and capital costs to upgrade to a new treatment plant.

The evaluation of I&I within your collection system is the first step to minimizing liability from public health
risks and water pollution. Once the district has determined where significant sources of I&I contribute to the
collection system, efforts can be made to eliminate these sources of I&I and minimize the potential for sanitary
sewer overflows.

(9) Inclusion of ongoing costs of operating and maintaining the existing wastewater collection and
treatment system, including payments on outstanding debts for wastewater collection and treatment
systems when calculating projected rates:

The community reported that their outstanding debt for their current wastewater collection and treatment
systems is $76,006. The community reported that each user pays $40.56 monthly, of which, $21.85 is used
toward payments on the current outstanding debt.

(10) An inclusion of ways to reduce economic impacts on distressed populations in the community,
including but not limited to low and fixed income populations. This requirement includes but is not
limited to:

(a) Allowing adequate time in implementation schedules to mitigate potential adverse impacts on distressed
populations resulting from the costs of the improvements and taking into consideration local community
economic considerations.

e A schedule of compliance will be provided based on the results of this cost analysis. The schedule of
compliance is provided to ensure that the entity has time to reasonably plan for compliance with the
new permit requirements. The time provided ensures the entity has time to hire an engineer, develop
facility plans, hold community meetings, seek an appropriate funding source, and construct the
facility. This'analysis has determined the.community may endure a medium financial burden. The
previous permit contained a schedule of compliance that was established to allow for the permittee
to adequately plan toward compliance. If it is determined by the permittee that a longer schedule of
compliance is necessary due to financial reasons, please contact the Department and request
modification of the compliance schedule.

¢ An integrated plan may bean appropriate option if the community needs to meet other
environmental obligations as well as the new requirements within this permit. The integrated plan
needs to be well thought out with specific timeframes built into the management plan in which the
municipality can reasonably commit. The plan should be designed to allow the municipality to meet
Clean Water Act obligations by maximizing infrastructure improvement dollars through the
appropriate sequencing of work. For further information on how to develop an integrated plan,
please see the Department publication, “Missouri Integrated Planning Framework,” at
https://dnr.mo.gov/document-search/missouri-integrated-planning-framework-pub2684/pub2684.

e [fthe permittee can demonstrate that the proposed pollution controls result in substantial and
widespread economic and social impact, they may use Factor 6 of the Use Attainability Analysis
(UAA) 40 CFR 131.10(g)(6) in the form of a variance. This process is completed by determining the
treatment type with the highest attainable effluent quality that would not result in a socio-economic
hardship. For more information on variance requests, please visit the Department’s water quality
standards webpage at https://dnr.mo.gov/water/what-were-doing/water-planning/quality-standards-
impaired-waters-total-maximum-daily-loads/standards/variances.



https://dnr.mo.gov/document-search/missouri-integrated-planning-framework-pub2684/pub2684
https://dnr.mo.gov/water/what-were-doing/water-planning/quality-standards-impaired-waters-total-maximum-daily-loads/standards/variances
https://dnr.mo.gov/water/what-were-doing/water-planning/quality-standards-impaired-waters-total-maximum-daily-loads/standards/variances

Lake Forest Estates Clean Water District WWTF
2026 Fact Sheet Page #29
Appendix 5 - Cost Analysis for Compliance

(b) Allowing for reasonable accommodations for regulated entities when inflexible standards and fines

would impose a disproportionate financial hardship in light of the environmental benefits to be gained.

e An opportunity may exist for the relocation of the point of discharge to a receiving stream capable of a greater mixing
zone. The 2020 Waters Engineering, Inc. Preliminary Engineering Report appears to have investigated the option of
outfall relocation.

e The district may apply for State Revolving Fund (SRF) financial support in order to help fund a

capital improvements plan. Other loans and grants also exist for which the facility may be eligible.
More information can be found on the Department’s FAC website at
https://dnr.mo.gov/water/business-industry-other-entities/financial-opportuniti€s/financial-
assistance-center/wastewater. The 2020 Waters Engineering, Inc. Preliminary Engineering Report
indicates SRF financing was investigated and between discussions with the Department, it was
determined financing through USDA would be the best option for this project.

The following table characterizes the current overall socioeconomic condition‘ef the community as compared to

the overall socioeconomic condition of Missouri. The following information was compiled using the latest U.S.

Census data.

Criterion 5 Table. Socioeconomic Data > 43 for the St. Genevieve County

Mo, Administrative Unit _ Missouri State
1 Population (2019) 17,5848 6,104,910
2 Percent Change in Population (2000-2019) 0.0% 9.1%
3 2019 Median Household Income (in 2020 Dollars) $60,871 $56,145
4 Percent Change in Median Household Income (2000-2019) 0.0% -4.7%
5 Median Age (2019) 433 38.6
6 Change in Median Age in Years (2000-2019) 5.6 2.5
7 Unemployment Rate (2019) 3.5% 4.6%
8 Percent of Population Below Poverty Level (2019) 11.5% 13.7%
9 Percent of Household Received Food Stamps (2019) 8.4% 11.1%

(11) An assessment of other community investments and operating costs relating to environmental
improvementsand public health protection;

The 2020 Waters Engineering, Inc. Preliminary Engineering Report evaluates upgrades/improvements to the
district’s aging collection system infrastructure. Evaluation of the collection system indicate leaks contributing
I&I into collection system are likely.coming from the collection lines around and under the community’s lakes.
Although not required by this permit, the district is investing in upgrades/improvements to the collection system
infrastructure to prevent future'issues with excessive 1&I, including catastrophic failure of the collection lines
located under and around the community’s lakes. These additional upgrades/improvements, though not required
in the permit, relate to environmental improvements and have been factored into the overall project cost totals in
the 2020 Waters Engineering, Inc. Preliminary Engineering Report.

(12) An assessment of factors set forth in the United States Environmental Protection Agency's
guidance, including but not limited to the "Combined Sewer Overflow Guidance for Financial
Capability Assessment and Schedule Development' that may ease the cost burdens of implementing
wet weather control plans, including but not limited to small system considerations, the attainability
of water quality standards, and the development of wet weather standards;

The following table characterizes the community’s overall financial capability to raise the necessary funds to

meet the new permit requirements.


https://dnr.mo.gov/water/business-industry-other-entities/financial-opportunities/financial-assistance-center/wastewater
https://dnr.mo.gov/water/business-industry-other-entities/financial-opportunities/financial-assistance-center/wastewater

Lake Forest Estates Clean Water District WWTF
2026 Fact Sheet Page #30
Appendix 5 - Cost Analysis for Compliance

Criterion 7A Table. Financial Capability Indicator

The Financial Capability Indicator and the Residential Indicator are considered jointly in the Financial

Indicators Strong Mid-Range Weak Score
(3 points) (2 points) (1 point)
Bond Rating Indicator Above BBB or Baa BBB or Baa Below BBB or Baa NA
Overall Net Debt % of Full
verall Net Debt as a % of Fu Below 2% 2% - 5% Above 5% 3
Market Property Value
B.eyond' 1% below + 1% of Missouri B.eyond' 1% above
Unemployment Rate (2019) Missouri average of average of 4 6% Missouri average of 3
4.6% e oo 4.6%
2019 Median Household Beyond 25% above + 25% of Missouri MHI Beyond 25% below )
Income (in 2020 Dollars) Missouri MHI ($56,145) ($56,145) Missouri MHI ($56,145)
. B 109 1 . . B 109
Percent of Population Below e.yond' 7% below + 10% of Missouri éyond' S
Poverty Level (2019) Missouri average of average of 13.7% Missouri.average of 2
Y 13.7% 807217 13.7%
. B d 5% bel . . B d 5% ab
Percent of Household Received .e yon . /o below + 5% of Missouri .e 48 . Vo above
Food Stamps (2019) Missouri average of average of 11.1% Missouri average of 2
P 11.1% & S 11.1%
Property Tax Revenues as a % o o o o
of Full Market Property Value Below 2% 2% - 4% Aoy’ NA
Property Tax Collection Rate Above 98% 94% - 98% Below 94% NA
Total Average Score . . _ 24
(Financial Capability Indicator) )

Capability Matrix to determine the financial burden that could occur from compliance with the new
requirements of the permit.

e Financial Capability Indicator (from.Criterion 7): 2.4
e Treatment Plant and 1&I Control Option Residential

Indicator

(from Criterion 2): 1.8%

Criterion 7B Table. Financial Capability Matrix - Residential Indicator (User Rate as a % of MHI)

Financial Capability Low Mid-Range High

Indicator (Below 1%) (1.0% to 2.0%) (Above 2.0%)
Weak (Below 1.5) Medium Burden High Burden High Burden
Mid-Range (1.5 —2.5) Low Burden Medium Burden High Burden
Strong (Above 2.5) Low Burden Medium Burden High Burden

Resulting Financial Burden for Treatment
Plant and 1&I Control Option:

Medium Burden

(13) An assessment of any other relevant local community economic conditions.
The community did not report any other relevant local economic conditions. Due to a lack of data readily

available for the district, Ste. Genevieve County data are used to factor the district’s socioeconomic status. Ste.
Genevieve County’s socioeconomic status and population are thought to be stable.



Lake Forest Estates Clean Water District WWTF
2026 Fact Sheet Page #31
Appendix 5 - Cost Analysis for Compliance

Conclusion and Finding

As a result of new regulations, the Department is proposing modifications to the current operating permit that
may require the permittee to upgrade the facility and construct new control technologies and to increase
monitoring. The Department has considered the eight (8) criteria presented in subsection 644.145 RSMo to
evaluate the cost associated with the new permit requirements.

The permittee has determined that the lagoon-based sequencing batch reactor with filtration and UV
disinfection is the most practical and affordable option. The construction and operation.of a lagoon-based
sequencing batch reactor with filtration and UV disinfection will ensure that the individuals within the
community will not be required to make unreasonable sacrifices in their essential lifestyle or spending patterns
or undergo hardships in order to make the projected monthly payments for sewer connections.

In accordance with 40 CFR 122.47(a)(1) and 10 CSR 20-7.031(11), compliance must occur as soon as possible.
The previous permit contained a seven (7) and thirteen (13) year schedules of compliance for the design and
construction of a mechanical treatment plant. The previous schedules have been found to be adequate based on
this analysis. The Department is committed to review all requests for additional time in the schedule of
compliance where adequate justification is provided.

The Department is committed to reassessing the cost analysis for compliance at renewal to determine if the
initial schedule of compliance will accommodate the socioeconomic data and financial capability of the
community at that time. Because each community is unique, the Department wants to make sure that each
community has the opportunity to consider all options and tailor solutions‘to best meet their needs. The
Department understands the economic challenges associated with achieving compliance, and is committed to
using all available tools to make an accurate and practical finding of affordability for Missouri communities. If
the community is interested in the‘funding options available to them, please contact the Financial Assistance
Center for more information. https://dnr.mo.gov/water/business-industry-other-entities/financial-
opportunities/financial-assistance-center/wastewater.



https://dnr.mo.gov/water/business-industry-other-entities/financial-opportunities/financial-assistance-center/wastewater
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4. Appendix 3 — Antidegradation Analysis (and StreamStats Report):

Water Quality and Antidegradation Review

For the Protection of Water Quality
and Determination of Antidegradation Effluent Limits for

Establishment Creek

Requested by
Cody Luebbering, Principal Scientist
Geosyntec Consultants, Inc.

For

Lake Forest Estates Clean Water District Wastewater Treatment Plant Upgrade and Outfall Relocation

March 2026
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Purpose of Antidegradation Review Report

An Antidegradation Review Request was submitted by Cody Luebbering, Principal
Scientist with Geosyntec Consultants, Inc. on behalf of Lake Forest Estates Clean Water
District (LFECWD) for the LFECWD’s existing conventional aerated lagoon to upgrade
their wastewater treatment facility and relocate the existing outfall from Big Bottom Creek
to the larger, nearby Establishment Creek to enable the facility to meet effluent limitations
for ammonia. The facility is currently not reliably meeting the final effluent limitations
outlined in Missouri State Operating Permit MO-0035742. The Antidegradation Review
Report for Lake Forest Estates Clean Water District Wastewater Treatment Plant Upgrade
and Outfall Relocation outlines five different alternatives, and the preferred alternative is
the construction of a new effluent line to relocate the outfall from the Big River Creek to
the Establishment Creek. Establishment Creek is classified as P stream, gaining, and with
year-round flow. This outfall relocation would allow for mixing considerations in the
determination of final effluent limits. The project will involve a change to the treatment
components however there will be no change to the design average flow, which will remain
at 118,300 gallons per day (gpd).

In accordance with Missouri’s Water Quality Standards [10 CSR 20-7.031(3)] and federal
antidegradation policy at Title 40 Code of Federal Regulation (CFR) Section 131.12 (a),
the department developed a statewide antidegradation policy and corresponding procedures
to implement the policy. A proposed discharge to a water body will be required to undergo
a level of Antidegradation Review that documents that the use of a water body’s available
assimilative capacity is justified. Effective August 30, 2008, and revised July 13, 2016, a
facility is required to use Missouri’s Antidegradation Implementation Procedure (AIP) for
new and expanded wastewater discharges.

The AIP specifies that when the proposed activity results in a reduction by 10 percent or
more of the:

e facility assimilative capacity for any pollutant as a result of any single discharge;

e segment assimilative capacity for any pollutant as a result of all discharges
combined after existing water quality (EWQ) is determined; or

e any new or expanded discharge that the department determines will likely result in
the increased accumulation of pollutants or their degradation products in sediment
or fish tissue,

then a demonstration of necessity (i.e., alternatives analysis) and a determination of social
and economic importance are required.

The applicant elected to assume that all pollutants of concern (POC) result in a reduction
by 10 percent or more of the assimilative capacity of the receiving stream in the absence of
existing water quality. An alternatives analysis was conducted to fulfill the requirements of
the Antidegradation Implementation Procedure (AIP).
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The preferred treatment technology is lagoon SBR conversion with outfall relocation. The
receiving waterbody is Establishment Creek. The proposed design flow is 118,300 gpd.

The following is a review of the Antidegradation Review Report dated January 2026.

e Antidegradation Limits and Monitoring Information

The parameters in Table 2-1 below are expected effluent limits and monitoring
requirements developed in accordance with the National Pollutant Discharge Elimination
System (NPDES) program, state level 10 CSR 20-7 Water Quality requirements, and limits
and monitoring requirements developed as part of this antidegradation review in
accordance with the AIP. Antidegradation review limits and monitoring requirements are
implemented through the operating permit, and these requirements are subject to change
prior to permit implementation. Significant changes may require additional antidegradation

review.
Table 2-1: Antidegradation Limits
PARAMETER Unit Basis L e
Maximum Average
Weekly
Flow MGD FSR *
BODs mg/L PBEL 35 30
TSS mg/L PBEL 35 30
Escherichia coli** #/100mL FSR 1,030 206**
Ammonia as N
(January) 12.7 3.8
(February) 10.6 3.1
(March) 10.5 2.7
(April) 7.7 2.1
(May) 5.9 1.7
(June) mg/L PBEL 4.2 1.3
(July) 3.4 1.1
(August) 2.9 1.0
(September) 4.4 1.4
(October) 6.9 2.0
(November) 9.7 2.6
(December) 12.7 33
Total Phosphorus mg/L FSR *
Total Nitrogen mg/L FSR *
Total Kjeldahl Nitrogen mg/L FSR *
Nitrite + Nitrate mg/L FSR *
PARAMETER Unit | Basis for Minimuny/
Limits Maximum
pH SU FSR 6.0-9.0
. Basis for Monthl
PARAMETER Unit rr Ave. Miyn
Dissolved Oxygen (DO) mg/L FSR 5.0
BOD:s Percent Removal % FSR 85
TSS Percent Removal % FSR 85

* - Monitoring requirement only
*% _#/100mL; the Monthly Average for E. coli is a geometric mean.
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Basis for Limitations Codes:

MDEL — Minimally Degrading Effluent Limit, TBEL — Technology-Based Effluent Limit,
NDEL — Non-Degrading Effluent Limit, WQBEL — Water Quality-Based Effluent Limit,
PBEL — Performance Based Effluent Limit, FSR — Federal or State Regulation,

BPJ — Best Professional Judgment

Facility Information
The current LFECWD WWTF includes a conventional aerated three cell lagoon with

baffles and aerated primary and secondary cells and third cell settling basin along with
floating laterals and diffusers. The WWTF discharges to Big Bottom Creek which has a
Total Maximum Daily Load (TMDL) for low dissolved oxygen, ammonia, and organic
sediment. The current operating permit has schedules of compliance to meet final effluent
limits for: biochemical oxygen demand-5, total suspended solids, E. coli, and ammonia by
April 1, 2023, and biochemical oxygen demand-5, total nitrogen, total phosphorus, and
dissolved oxygen by February 1, 2029. LFECWD WWTF is struggling to consistently meet
the effluent limits, which became effective on April 1, 2023, with the existing conventional
aerated lagoon technology. Therefore, LFECWD is proposing to upgrade their WWTF and
relocate the existing outfall from Big Bottom Creek to the larger, nearby Establishment
Creek. The facility has submitted a construction permit application which is under review
(CP0002430) for modification of existing aerated lagoon into sequencing batch reactor
with disk filtration and UV disinfection including upgrades and rehabilitation of collection
system. The facility’s current permitted design flow in the operating permit MO-0035742,
issued March 1, 2022, and expiring February 28, 2027, is 118,300 gallons per day and this
will remain unchanged with this project of relocation of the outfall.

Facility Name: Lake Forest Estates Clean Water District WWTF

Address: 0.6 miles northeast of Hwy O and Lakewood Dr. intersection,
Ste. Genevieve, MO 63670

Permit #: MO-0035742

County: Ste. Genevieve County

Facility Type: POTW

Owner: LAKE FOREST ESTATES CLEAN WATER DISTRICT

Continuing Authority: | LAKE FOREST ESTATES CLEAN WATER DISTRICT

Iieoc:. of State Charter D001296688

UTM Coordinates: X=744787, Y=4205530

Legal Description: Landgrant 2046, Ste. Genevieve County

12 digit watershed: 071401010908

Ecoregion: Ozark Highlands
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o Facility Performance History:

A review of the discharge monitoring report data from the past five years shows multiple
exceedances in the following parameters: 28 exceedances for BODs, 26 exceedances for
TSS, 18 exceedances for E. coli and 29 exceedances for ammonia as N throughout all the
five years.

o Natural Heritage Review

A Missouri Department of Conservation Natural Heritage Review was obtained by the
applicant (see Appendix D). Two species of bats, Indiana and Northern Long-Eared, may
be present in the project area. The following recommendations were made for construction
activities:

e Manage construction to minimize sedimentation and run-off to nearby streams.

e Ifany trees need to be removed for the project, contact the U.S. Fish and Wildlife
Service for coordination under the Endangered Species Act.

e Revegetate disturbed areas to minimize erosion, ideally with native plant species
compatible with the local landscape.

e Retain forest vegetation along the stream and where possible, leave snags standing
and preserve mature forest canopy. Do not enter caves known to harbor bats,
especially from September to April.

e Check your project site for any karst features and make every effort to protect
groundwater in the area.

e Remove any mud, soil, trash, animals, plants, or plant material from equipment
before leaving any water body or work area.

e Drain water from machinery that has operated in water, checking any potential
water reservoirs such as tracks and buckets.

e When possible, wash and rinse equipment thoroughly with hard spray or hot water
and dry in the hot sun before using again.

o Geohydrologic Evaluation

Geohydrologic Evaluations dated December 19, 2025, and May 10, 2024, were submitted
with the request and the receiving stream is gaining for discharge purposes (see Appendix
B and C). The 2024 Geohydrologic evaluation classified a portion of Establishment Creek
as losing, therefore on December 11, 2025, scientists from Geosyntec performed stream
gauging on Establishment Creek as a QA/QC measure. The resulting data was given to
Missouri Geological Survey to reevaluate, after the review it was determined that this reach
where the proposed discharge point for new outfall is located in the Establishment Creek is
classified as gaining and therefore the overall geohydrologic limitations rating has been
changed from severe to moderate in the December 19, 2025 Geohydrologic Evaluation
report.
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e Receiving Waterbody Information

o Receiving Waterbody

Table a-2: Outfalls Table

DESIGN
DESIGN FLOwW
OUTFALL (CFS) FLow TREATMENT LEVEL EFFLUENT TYPE
(MGD)
001 0.183 0.1183 Secondary Domestic
Table a-3: Receiving Stream(s)
DISTANCE
WBI 1o
WATER-BODY NAME | CLASS D DESIGNATED USES* 12-DiGgiTt HUC | CLASSIFIED
SEGMENT
(M1)
AHP-WWH, WBC-
Establishment Creek P 1739 B, SCR, HHP, IRR, | 071401010908 0
LWP

* AHP = Aquatic Habitat Protection - To ensure the protection and propagation of fish, shellfish, and wildlife. AHP is further subcategorized as:
WWH = Warm Water Habitat, HHP = Human Health Protection as it relates to the consumption of fish; IND = Industrial water supply; IRR =
Irrigation - Application of water to cropland or directly to cultivated plants that may be used for human or livestock consumption; LWP = Livestock
and wildlife protection - Maintenance of conditions in waters to support health in livestock and wildlife; WBC = Whole Body Contact recreation
where the entire body is capable of being submerged. WBC is further subcategorized as: WBC-A = Whole body contact recreation that supports
swimming uses and has public access; WBC-B = Whole body contact recreation that supports swimming; SCR = Secondary Contact Recreation
(like fishing, wading, and boating).

Table a4: Receiving Stream Segments - Receiving Water Body Segment Outfall #1:

Segment UTM coordinates Location
Upper end segment* X =744787 ;Y =4205530 outfall
Lower end segment™ X =745967 ; Y = 4206750 downstream confluence

*Segment is the portion of the stream where discharge occurs. Segment is used to track changes in assimilative capacity and is bound at a minimum
by existing sources and confluences with other significant water bodies.

o Mixing Considerations and Low Flow Values

The proposed receiving waterbody is Establishment Creek, which is a class P stream. The
applicant elected to use USGS StreamStats to establish low flow values. See Appendix F
for StreamStats summary.
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Table b-5: Receiving Stream(s) Low-Flow Values (CFS)
RECEIVING STREAM 1Q10 7Q10 30Q10

Establishment Creek 0317 0.413 0.556

o Mixing Considerations

For Class P Stream

Table ¢-6: Mixing Considerations

MIXING ZONE (CFS) ZONE OF INITIAL DILUTION (CFS)

[10 CSR 20-7.031(5)(A)4.B.(I)(a)] [10 CSR 20-7.031(5)(A)4.B.(II)(b)]
1Q10 7Q10 30Q10 1Q10 7Q10 30Q10
0.079 0.103 0.139 0.008 0.01 0.013

o Existing Water Quality

The facility will relocate outfall to Establishment Creek. No existing water quality data was
submitted.

o Receiving Water Monitoring Requirements

No receiving water monitoring requirements recommended at this time.

e Antidegradation Review Information

o TIER DETERMINATION

Waterbodies are assigned Tier 1, 2, or 3 protection levels.

Tier 1 protection is applied to a waterbody on a pollutant-by-pollutant basis for pollutants
which may cause or contribute to the impairment of a beneficial use or violation of Water
Quality Criteria (WQC); and prohibit further degradation of Existing Water Quality (EWQ)
where additional pollutants of concern (POCs) would result in the water being included on
the 303(d) List. According to the AIP, the waters may receive the POCs that are causing
impairments if 1) the discharge would not cause or contribute to a violation of the WQS, 2)
all other conditions of the state permitting requirements are met (i.e., no discharge options
are explored and technology based requirements (including ELGs) are met); and 3) the
permit is issued with the highest statutory and regulatory requirements.

e  As this proposed discharge is to Establishment Creek, the receiving waterbody is not 303(d) list,

and as such Tier 1 is not applicable.

Tier 2 level protection is assigned to the waterbody on a pollutant-by-pollutant basis that
prohibits the degradation of water quality of a surface water unless a review of reasonable
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alternatives and social and economic considerations justifies the degradation in accordance
with the methods presented in the AIP.

e Tier 2 Pollutants for this review include: biochemical oxygen demand (BOD), total
suspended solids (TSS), ammonia, Dissolved Oxygen (DO), Escherichia coli (E.
Coli), Total Phosphorus, Total Nitrogen, and pH.

Tier 3 protection prohibits any degradation of water quality of Outstanding National Resource Waters and Outstanding
State Resource Waters as identified in Tables D and E of the Water Quality Standards (WQS). Temporary degradation
of water receiving Tier 3 protection may be allowed by the department on a case-by-case basis as explained in Section

VI of the AIP.

e  As this proposed discharge is to Establishment Creek, the receiving waterbody is not an
Outstanding National Resource Water or an Outstanding State Resource Water, and as such Tier

3 is not applicable.

Below is a list of POCs reasonably expected and identified by the permittee in their
application to be in the discharge. Pollutants of concern are defined as those pollutants
“proposed for discharge that affect beneficial use(s) in waters of the state.” They include
pollutants that “create conditions unfavorable to beneficial uses in the water body receiving
the discharge or proposed to receive the discharge” (AIP, Page 6).

All the POCs discharged to Establishment Creek are considered Tier 2, significant

degradation.
Table 5-7: Pollutants of Concern and Tier Determinations
Pollutants of Concern Tier Review Type Comment
Biological Oxygen Demand (BODs) 2% Q:;Eirfr;:;:tes Analysis/ -
Total Suspended Solids (TSS) . /gi';irfr::::tes Analysis/ |-
Ammonia as N 2% Q:;E:E:::tes Analysis/ )
- Disinfecti ired, UV
Escherichia coli (E. coli) 2* Isinfection required,
proposed
Alternatives Analysis/ Monitoring required per
*
Phosphorus, Total 2 Significant 10 CSR 20-7.015(9)(D)8
Nit Total o Alternatives Analysis/ Monitoring required per
trogen, 1ota Significant 10 CSR 20-7.015(9)(D)8
. . Monitoring required per
* ;
Total Kjeldahl Nitrogen 2 10 CSR 20-7.015(9)(D)8
L . Monitoring required per
+ 2% -
Nitrite + Nitrate 10 CSR 20-7.015(9)(D)8
H xx - 10 CSR 20-7.015(8)(A)2.
P applied
Dissolved Oxygen (DO) 2* Alternatives Analysis
* Tier assumed.
kK Tier determination not possible: No in-stream standards for these parameters.

*#%  Standards for these parameters are ranges.
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Necessity of Degradation

The AIP specifies that if the proposed activity does result in a reduction by 10 percent or
more of the assimilative capacity then a demonstration of necessity (i.e., alternatives
analysis) and a determination of social and economic importance are required. Part of that
analysis as shown below is the evaluation of non-degrading alternatives, such as
regionalization or no discharge systems.

The applicant has the option of assuming discharge will result in a reduction by 10 percent
or more of the assimilative capacity and proceeding directly to the alternatives analysis,
thereby avoiding the determination of the assimilative capacity of the receiving water. The
applicant has elected this option.

I.

II.

II1.

ALTERNATIVE #1: REGIONALIZATION

Regionalization consists of conveying wastewater to the nearest regional publicly
owned treatment works with capacity. The nearest community with a regional
treatment works to feasibly pump wastewater to is the City of Bloomsdale WWTF.
The City of Bloomsdale WWTF is approximately 7.0 miles away from the
LFECWD WWTF. Due to conveyance distance with crossing highways and
streams, and the lack of available capacity at the City of Bloomsdale WWTF
regionalization is not a practical alternative.

ALTERNATIVE #2: SURFACE IRRIGATION (NO DISCHARGE
EVALUATION)

The LFECWD WWTF contacted nearby property owners to secure land for
application. However, the only available lands for application were on steeper
slopes higher in the watershed. A geohydrologic evaluation was performed on these
nearby lands in 2024 and demonstrated these lands to be mostly glades with very
thin to non-existent soils and bedrock (Appendix C). Based on the lack of
appropriate land for the application of wastewater, this is not a practical alternative.

ALTERNATIVES TO NO DISCHARGE

. ALTERNATIVE #3: BASE CASE — UPGRADES TO THE EXISTING LAGOON

AND OUTFALL RELOCATION TO ESTABLISHMENT CREEK

The base case technology is an aerated lagoon with a fixed film reactor. The base
case would be upgraded with new blowers installed in a blower building to provide
a longer design life for the system. The blower building would undergo renovations
including new paint, roof, and miscellaneous exterior work. A new fixed film media
reactor would be constructed with a settling clarifier and recirculation line to treat
ammonia and return any sloughing to the primary cell. Prior to discharge, the
effluent would be treated with an upgraded ultraviolet (UV) disinfection system to
meet the disinfection requirements, and a triplex pump station would be installed to
discharge effluent to Establishment Creek. The base case employs some of the same
technology currently being used at the WWTF. Aerated lagoons with fixed film
reactors are fairly simple to operate, do not require a highly classified operator, and
are used in many nearby communities. The existing treatment plant can be updated
with new aeration equipment and upgraded with a fixed film reactor with a heater,
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solids settling tank, effluent pumping station, and a UV disinfection system. The
fixed film reactor, return sludge pumps, UV, and new effluent pump station would
all require additional operation and maintenance. The new system will require
additional training and a higher-level operator than the current system; but they are
relatively easy to operate, and nearby treatment facilities have already incorporated
this technology so assistance would be easy to find.

. ALTERNATIVE #4: DISCHARGE TO BIG BOTTOM CREEK ADJACENT

WATERSHED

Big Bottom Creek has an approved TMDL with future, stringent effluent limitations
for BODS, TSS, and ammonia. Continuing to discharge to Big Bottom Creek will
require extensive upgrades to the WWTF to meet the effluent limits. Upgrades
would include conversion of the existing lagoon to an SBR with the construction of
a concrete wall within the settling basin. This would separate the basin into two
aeration basins. An effluent equalization basin would be constructed adjacent to
them to reduce the loading to the UV and tertiary treatment facilities. New aeration
and mixing equipment would be installed in the aeration basins along with floating
decanters. Chemical feed equipment would be installed to provide a coagulant for
the phosphorus removal in the aeration basins. Additionally, controls would be
provided to cycle the aeration, mixers, and decanters in a staged manner as well as
turn on the chemical feed equipment for efficient use of the coagulant. Waste
activated sludge would be pumped to the existing aerated partial mix cell for further
treatment and storage. This sludge could later be dredged/removed under contract
and land applied. Prior to discharge, the water would be pumped from the
equalization basin to a tertiary cloth disc filter and then disinfected by a UV
disinfection system. The effluent would then flow over stepped aeration to Big
Bottom Creek. This alternative would require significant WWTF upgrades to meet
effluent limits and therefore is not a preferred alternative because of being
practically unfeasible.

. ALTERNATIVE #5: CONVERSION OF THE EXISTING LAGOON TO SBR

WITH OUTFALL RELOCATION TO ESTABLISHMENT CREEK

WWTF upgrades would include conversion of the existing lagoon to an earthen
based SBR with the construction of a concrete wall within the settling basin. This
would separate the basin into two aeration basins. New aeration and mixing
equipment would be installed along with floating decanters. Controls would be
provided to cycle the aeration, mixing, and decanting in a staged manner. A Triplex
pumping station with limited equalization capacity would pump the effluent
through a pressurized UV disinfection system prior to discharge. Unlike the
previous alternative, no tertiary treatment would be provided. Waste activated
sludge from the SBR basins would be pumped to the existing aerated partial mix
cell for further treatment and storage. This sludge could later be dredged/removed
under contract and land applied. This is the preferred alternative because of being
economically efficient and practically feasible.
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4. ALTERNATIVE #6: CONVERSION OF THE EXISTING LAGOON TO AN SBR

WITH TERTIARY TREATMENT AND OUTFALL RELOCATION TO
ESTABLISHMENT CREEK

The upgraded WWTF would include conversion of the existing lagoon to an
earthen based SBR with the construction of a concrete wall within the settling
basin. This would separate the basin into two aeration basins. Additionally, an
effluent equalization basin would be constructed adjacent to the aeration basins to
reduce the loading to the tertiary treatment facilities. New aeration and mixing
equipment would be installed in the aeration basins along with floating decanters.
Chemical feed equipment would be installed to provide a coagulant for the
phosphorus removal in the aeration basin. Controls would be provided to cycle the
aeration, mixing, and decanting in a staged manner as well as turn on the chemical
feed equipment for efficient use of the coagulant. Waste activated sludge from the
SBR basins would be pumped to the existing aerated partial mix cell for further
treatment and storage. This sludge could later be dredged/removed under contract
and then land applied. Prior to discharge, the water would be pumped from the
equalization basin to a tertiary cloth disc filter. A triplex pumping station would
then pump the effluent through a pressurized UV disinfection system prior to
discharge in Establishment Creek. Even though this alternative is practically
feasible it is not economically efficient.

Table 5-8: Alternatives Analysis Comparison

Alternative 3 Alternative 4 Alternative 5 Alternative 6
(Base Case) Discharge to Big (Preferred Alternative) | Upgrade Existing
Upgrade Existing Bottom Creek Upgrade Existing Lagoon to an SBR

Pollutant Lagoon with New Adjacent watershed | Lagoon with SBR with Tertiary
Fixed Film Media along with Outfall Treatment and
Reactor with Outfall Relocation to Outfall Relocation to
Relocation to Establishment Creek Establishment Creek
Establishment Creek

BODs <30 mg/L <5mg/L <30 mg/L <10 mg/L

TSS <30 mg/L <10 mg/L <30 mg/L <10 mg/L

Ammonia as N <1.1 mg/L <0.9 mg/L < 1.0 mg/L <0.6 mg/L

Escherichia coli <206 CFU/100mL <206 CFU/100mL | <206 CFU/100mL <206 CFU/100mL

(E. coli)

pH 6.0/9.0 SU 6.0/9.0 SU 6.0/9.0 SU 6.0/9.0 SU

Phosphorus, - <0.5mg/L - <0.5mg/L

Total

Nitrogen, Total - <5mg/L - <5mg/L

Dissolved <5mg/L <6.0 mg/L <5mg/L <5mg/L

Oxygen (DO)

Life Cycle $5,307,500 - $5,901,000 $ 7,543,950

Cost**

Ratio 100% - 111% 142%

Practicable Yes No Yes Yes

* monitoring requirement
**Life cycle cost at 20-year design life and 2.5% interest
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e Social and Economic Importance(SEI)

The affected nearby communities consist of the citizens of Ste. Genevieve County,
Missouri. According to the United States Census Bureau, social and economic factors
relevant to the affected community are:

* Median household income in Ste. Genevieve County is approximately $61,310
compared to the State of Missouri median household income of $68,920;

* The percent persons in poverty in Ste. Genevieve County is approximately 9.6%
compared to the state average of 12.3%;

» The percent of persons over the age of 25 with a bachelor’s degree or higher is
approximately 18.4% compared to the state average of 31.9%;

* An important SEI benefit of the proposed LFECWD WWTF SBR upgrade and outfall
relocation project is that it is anticipated to resolve the low dissolved oxygen water
quality issue in Big Bottom Creek, for which a TMDL has been developed and
approved.

e Derivation and Discussion of Parameters and Limits

Wasteload allocations and limits were calculated using two methods:

A. Water quality-based — Using water quality criteria or water quality model results and
the dilution equation below:

(€, x0,)+(C.x0.) (EPA/505/2-90-001, Section 4.5.5)

(0.+9,)
c - .+o)c-(c.x0)
¢ Q(.’
Where C = downstream concentration (mg/L)

Cs = upstream concentration (mg/L)
Qs = upstream flow (cfs)

C. = effluent concentration (mg/L)
Q. = effluent flow (cfs)

Chronic wasteload allocations were determined using applicable chronic water quality
criteria (CCC: criteria continuous concentration) and stream volume of flow at the edge
of the mixing zone (MZ). Acute wasteload allocations were determined using applicable
water quality criteria (CMC: criteria maximum concentration) and stream volume of
flow at the edge of the zone of initial dilution (ZID).

Water quality-based maximum daily and average monthly effluent limitations were
calculated using methods and procedures outlined in USEPA’s “Technical Support
Document For Water Quality-based Toxics Control” (EPA/505/2-90-001).
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B. Alternative Analysis-based — Using the preferred alternative’s treatment capacity for
conventional pollutants such as BODs and TSS that are provided by the consultant as the
WLA, the performance based effluent average monthly and average weekly limits are
determined by applying the WLA as the average monthly (AML) and multiplying the
AML by 1.5 to derive the average weekly limit (AWL).

Note: Alternatives analysis-based effluent limits have been based on the authority
included in Section I.A. of the AIP. Also under 40 CFR 133.105, permitting authorities
shall require more stringent limitations than equivalent to secondary treatment
limitations for 1) existing facilities if the permitting authority determines that the 30-day
average and 7-day average BODs and TSS effluent values could be achievable through
proper operation and maintenance of the treatment works, and 2) new facilities if the
permitting authority determines that the 30-day average and 7-day average BODs and
TSS effluent values could be achievable through proper operation and maintenance of
the treatment works, considering the design capability of the treatment process.

Outfall #001 — Main Facility Outfall

Flow. Though not limited itself, the volume of effluent discharged from each outfall is
needed to assure compliance with permitted effluent limitations [40 CFR Part
122.44(1)(1)(i1)]. If the permittee is unable to obtain effluent flow, then it is the
responsibility of the permittee to inform the department, which may require the submittal
of an operating permit modification. Influent monitoring has been and will be required for
this facility in its Missouri State Operating Permit.

Biochemical Oxygen Demand (BODs). Effluent limits of 30 mg/L average monthly and
35 mg/L average weekly were established as a result of a discharging technology
alternatives analysis conducted by the applicant. These limits are at least as stringent as the
minimum effluent regulations established in 10 CSR 20-7.015(8)(A)1.

Dissolved Oxygen Modeling:

To protect beneficial uses within the waterbody, dissolved oxygen modeling (Appendix G)
analysis was submitted for review. The applicant utilized a Streeter-Phelps analysis, and
staff believes that the results of the model are protective of the water quality standards for
dissolved oxygen. The Streeter Phelps modeling simulated using the current design flow
indicated a 2.95 mg/L dissolved oxygen deficit below the calculated dissolved oxygen
saturation value. The modeled lowest dissolved oxygen or critical dissolved oxygen sag
was 5.0 mg/L. This value is at or above the water quality standard of 5 mg/L for protection
of warmwater aquatic habitats.

Total Suspended Solids (TSS). Effluent limits of 30 mg/L average monthly and 35 mg/L
average weekly were established as a result of a discharging technology alternatives

analysis conducted by the applicant. These limits are at least as stringent as the minimum
effluent regulations established in 10 CSR 20-7.015(8)(A)1.
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Biochemical Oxygen Demand (BODs) Percent Removal. In accordance with 40 CFR
Part 133, removal efficiency is a method by which the Federal Regulations define
Secondary Treatment and Equivalent to Secondary Treatment, which applies to BODs for
Publicly Owned Treatment Works (POTWs)/municipals. This facility is required to meet
85% removal efficiency for BOD:s.

Total Suspended Solids (TSS) Percent Removal. In accordance with 40 CFR Part 133,
removal efficiency is a method by which the Federal Regulations define Secondary
Treatment and Equivalent to Secondary Treatment, which applies to TSS for Publicly
Owned Treatment Works (POTWs)/municipals. This facility is required to meet 85%
removal efficiency for TSS.

Escherichia coli (E. coli). Effluent limits of 206 CFU per 100 mL monthly average and
1,030 CFU per 100 mL as a daily max of geometric mean during the recreation season
(April 1 — October 31) were established as a result of a discharging technology alternatives
analysis conducted by the applicant. The Lake Forest Estates Clean Water District WWTF
upgrade and outfall relocation project will utilize UV irradiation for disinfection and
therefore will not contribute to impairment of the WBC-A designated use of the receiving
stream, as per 10 CSR 20-7.031(5)(C).

Total Ammonia Nitrogen. For water quality-based limits, the EPA 1999 Update of
Ambient Water Quality Criteria for Ammonia is currently effective in Missouri, but the
proposed limits were maintained to be at least as stringent as limits developed from the
EPA Aquatic Life Ambient Water Quality Criteria for Ammonia — Freshwater 2013
criteria. To verify that the proposed alternative analysis effluent limits provided by the
facility are protective of the water quality-based effluent limits, below is the following
calculation of water quality-based effluent limits. It demonstrates that the proposed
alternative analysis effluent limits proposed by the applicant are more protective.

Early Life Stages Present Total Ammonia Nitrogen criteria apply [10 CSR 20-
7.031(5)(B)7.C. & Table B3]. Background total ammonia nitrogen = 0.01 mg/L

Table 6-9: EPA 1999 Ammonia Criteria as of March 2026

Tismiss Total .Ammonia Total 'Ammonia
Month (°C)* pH (SU)* Nitrogen Nitrogen

CCC (mg N/L) CMC (mg N/L)
January 8.1 7.8 3.1 12.1
February 9.3 7.9 2.7 10.1
March 13.0 7.8 3.1 12.1
April 16.7 7.8 2.7 12.1
May 20.0 7.8 2.2 12.1
June 24.0 7.8 1.7 12.1
July 26.6 7.8 1.5 12.1
August 26.5 7.9 1.3 10.1
September 23.5 7.8 1.8 12.1
October 18.0 7.8 2.5 12.1
November 14.0 7.8 3.1 12.1
December 10.0 7.8 3.1 12.1

* Ecoregion Data (Ozark Highlands)



Lake Forest Estates Clean Water District WWTF
2026 Fact Sheet Page #48

Appendix 6 — Water Quality and Antidegradation Review (and Streamstats Report)

WBOQEL equation Ce =(((Qe+Qs)*C) - (Qs*Cs))/Qe

January
Chronic WLA: Ce =((0.183 +0.139)3.1 —

(0.139 ¥ 0.01))/0.183=5.5

Acute WLA: Ce = ((0.183 +0.008)12.1 — (0.008
*0.01))/0.183=12.7

AML = WLAc = 5.5 mg/L

MDL = WLAa = 12.7 mg/L

February
Chronic WLA: Ce =((0.183 +0.139)2.7 —

(0.139 *0.01))/ 0.183 =4.8

Acute WLA: Ce=((0.183 +0.008)10.1 — (0.008
*0.01))/0.183 =10.6

AML = WLAc =4.8 mg/L

MDL = WLAa =10.6 mg/L

March

Chronic WLA: Ce =((0.183 +0.139)3.1 —
(0.139 *0.01))/0.183 =5.5

Acute WLA: Ce =((0.183 +0.008)12.1 — (0.008
*0.01))/0.183=12.7

AML = WLAc = 5.5 mg/L

MDL = WLAa=12.7 mg/L

April
Chronic WLA: Ce =((0.183 +0.139)2.7 —
(0.139 #0.01)) / 0.183 =4.8

Acute WLA: Ce = ((0.183 +0.008)12.1 — (0.008
*0.01))/0.183 =12.7

AML = WLAc =4.8 mg/L

MDL = WLAa =12.7 mg/L

May
Chronic WLA: Ce =((0.183 +0.139)2.2 —

(0.139 ¥ 0.01)) /0.183=3.9

Acute WLA: Ce = ((0.183 +0.008)12.1 — (0.008
*0.01))/0.183 =12.7

AML = WLAc =3.9 mg/L

MDL = WLAa = 12.7 mg/L

June

Chronic WLA: Ce =((0.183 +0.139)1.7 —
(0.139 #0.01)) /0.183 =3.0

Acute WLA: Ce = ((0.183 +0.008)12.1 — (0.008
*0.01))/0.183 =12.7

AML = WLAc =3 mg/L

MDL = WLAa=12.7 mg/L

July
Chronic WLA: Ce =((0.183 +0.139)1.5 —

(0.139 ¥0.01))/0.183=2.5

Acute WLA: Ce = ((0.183 +0.008)12.1 — (0.008
*0.01))/0.183 =12.7

AML = WLAc =2.5 mg/L

MDL = WLAa = 12.7 mg/L

August
Chronic WLA: Ce =((0.183 +0.139)1.3 —

(0.139 *0.01))/0.183 =2.2

Acute WLA: Ce=((0.183 +0.008)10.1 — (0.008
*0.01))/0.183 =10.6

AML =WLAc=2.2 mg/L

MDL = WLAa =10.6 mg/L

September
Chronic WLA: Ce =((0.183 +0.139)1.8 —

(0.139 ¥ 0.01))/0.183 =3.1

Acute WLA: Ce = ((0.183 +0.008)12.1 — (0.008
*0.01))/0.183 =12.7

AML = WLAc =3.1 mg/L

MDL = WLAa = 12.7 mg/L

October

Chronic WLA: Ce =((0.183 +0.139)2.5 —
(0.139 #0.01))/0.183 =4.4

Acute WLA: Ce = ((0.183 +0.008)12.1 — (0.008
*0.01))/0.183 =12.7

AML = WLAc =4.4 mg/L

MDL = WLAa=12.7 mg/L

November

Chronic WLA: Ce =((0.183 +0.139)3.1 —
(0.139 *0.01))/0.183 =5.5

Acute WLA: Ce =((0.183 +0.008)12.1 — (0.008
*0.01))/0.183=12.7

AML = WLAc = 5.5 mg/L

MDL = WLAa=12.7 mg/L

December

Chronic WLA: Ce =((0.183 +0.139)3.1 —
(0.139*0.01))/0.183=5.5

Acute WLA: Ce = ((0.183 +0.008)12.1 — (0.008
*0.01))/0.183 =12.7

AML = WLAc = 5.5 mg/L

MDL = WLAa=12.7 mg/L
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Table 6-10: EPA 2013 Ammonia Criteria as of March 2026

T Total .Ammonia Total 'Ammonia
Month (°C)* pH (SU)* Nitrogen Nitrogen
CCC (mg N/L) CMC (mg N/L)
January 8.1 7.8 2.2 12.7
February 9.3 7.9 1.8 10.6
March 13.0 7.8 1.6 10.1
April 16.7 7.8 1.3 7.4
May 20.0 7.8 1.0 5.6
June 24.0 7.8 0.8 4.0
July 26.6 7.8 0.7 33
August 26.5 7.9 0.6 2.7
September 23.5 7.8 0.8 4.2
October 18.0 7.8 1.2 6.7
November 14.0 7.8 1.5 9.3
December 10.0 7.8 1.9 12.7

* Ecoregion Data (Ozark Highlands)
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WBOQEL equation Ce =(((QetQs)*C) - (Qs*Cs))/Qe

January
Chronic WLA: Ce =AML = ((0.183 cfs + 0.139 cfs)

*2.2mg/L - (0.139 cfs * 0.01 mg/L)) /0.183 cfs =
3.8 mg/L

Acute WLA: Ce = MDL = ((0.183 cfs + 0.008 cfs)
*12.7 mg/L - (0.008 cfs * 0.01 mg/L)) / 0.183 cfs =
13.2 mg/L

February
Chronic WLA: Ce = AML = ((0.183 cfs + 0.139

cfs) * 1.8 mg/L - (0.139 cfs * 0.01 mg/L))/ 0.183
cfs =3.1 mg/L

Acute WLA: Ce = MDL = ((0.183 cfs + 0.008 cfs)
*10.6 mg/L - (0.008 cfs * 0.01 mg/L)) / 0.183 cfs =
11.0 mg/L

March

Chronic WLA: Ce = AML = ((0.183 cfs + 0.139
cfs) * 1.6 mg/L - (0.139 cfs * 0.01 mg/L)) / 0.183
cfs =2.8 mg/L

Acute WLA: Ce = MDL = ((0.183 cfs + 0.008 cfs)
*10.1 mg/L - (0.008 cfs * 0.01 mg/L)) / 0.183 cfs =
10.5 mg/L

April
Chronic WLA: Ce = AML = ((0.183 cfs + 0.139
cfs) * 1.3 mg/L - (0.139 cfs * 0.01 mg/L))/ 0.183
cfs =2.2 mg/L

Acute WLA: Ce = MDL = ((0.183 cfs + 0.008 cfs)
* 7.4 mg/L - (0.008 cfs * 0.01 mg/L))/0.183 cfs =
7.7 mg/L

May

Chronic WLA: Ce = AML = ((0.183 cfs + 0.139
cfs) * 1 mg/L - (0.139 cfs * 0.01 mg/L)) / 0.183 cfs
= 1.8 mg/L

Acute WLA: Ce = MDL = ((0.183 cfs + 0.008 cfs)
* 5.6 mg/L - (0.008 cfs * 0.01 mg/L))/0.183 cfs =
5.9 mg/L

June

Chronic WLA: Ce = AML = ((0.183 cfs + 0.139
cfs) * 0.8 mg/L - (0.139 cfs * 0.01 mg/L))/ 0.183
cfs =1.4 mg/L

Acute WLA: Ce = MDL = ((0.183 cfs + 0.008 cfs)
*4 mg/L - (0.008 cfs * 0.01 mg/L))/0.183 cfs =
4.2 mg/L

July

Chronic WLA: Ce = AML = ((0.183 cfs + 0.139
cfs) * 0.7 mg/L - (0.139 cfs * 0.01 mg/L)) / 0.183
cfs=1.2mg/L

Acute WLA: Ce = MDL = ((0.183 cfs + 0.008 cfs)
* 3.3 mg/L - (0.008 cfs * 0.01 mg/L))/ 0.183 cfs =
3.4 mg/L

August
Chronic WLA: Ce = AML = ((0.183 cfs + 0.139

cfs) * 0.6 mg/L - (0.139 cfs * 0.01 mg/L))/ 0.183
cfs =1.0 mg/L

Acute WLA: Ce = MDL = ((0.183 cfs + 0.008 cfs)
* 2.7 mg/L - (0.008 cfs * 0.01 mg/L))/0.183 cfs =
2.8 mg/L

September
Chronic WLA: Ce = AML = ((0.183 cfs + 0.139

cfs) * 0.8 mg/L - (0.139 cfs * 0.01 mg/L))/ 0.183
cfs = 1.4 mg/L

Acute WLA: Ce = MDL = ((0.183 cfs + 0.008 cfs)
* 4.2 mg/L - (0.008 cfs * 0.01 mg/L))/0.183 cfs =
4.4 mg/L

October

Chronic WLA: Ce = AML = ((0.183 cfs + 0.139
cfs) * 1.2 mg/L - (0.139 cfs * 0.01 mg/L))/ 0.183
cfs =2.0 mg/L

Acute WLA: Ce = MDL = ((0.183 cfs + 0.008 cfs)
* 6.7 mg/L - (0.008 cfs * 0.01 mg/L))/0.183 cfs =
6.9 mg/L

November

Chronic WLA: Ce = AML = ((0.183 cfs + 0.139
cfs) * 1.5 mg/L - (0.139 cfs * 0.01 mg/L))/ 0.183
cfs =2.6 mg/L

Acute WLA: Ce = MDL = ((0.183 cfs + 0.008 cfs)
*9.3 mg/L - (0.008 cfs * 0.01 mg/L))/0.183 cfs =
9.7 mg/L

December

Chronic WLA: Ce = AML = ((0.183 cfs + 0.139
cfs) * 1.9 mg/L - (0.139 cfs * 0.01 mg/L)) / 0.183
cfs =3.3 mg/L

Acute WLA: Ce = MDL = ((0.183 cfs + 0.008 cfs)
*12.7 mg/L - (0.008 cfs * 0.01 mg/L)) / 0.183 cfs =
13.2 mg/L
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Table 6-3: Comparison of WQBEL and Performance Based Levels

WQBEL | WQBEL | WQBEL | WQBEL | Proposed | Proposed
Based | Based on | Based Based on Limits Limits
on 1999 1999 on 2013 2013 (mg/L) (mg/L)
MONTH EPA EPA EPA EPA MDL AML
Criteria | Criteria | Criteria | Criteria
(mg/L) | (mg/L) | (mg/L) | (mg/L)
MDL AML MDL AML
January 12.7 5.5 13.2 3.8 12.7 3.8
February 10.6 4.8 11.0 3.1 10.6 3.1
March 12.7 5.5 10.5 2.8 10.5 2.8
April 12.7 4.8 7.7 2.2 7.7 2.2
May 12.7 3.9 5.9 1.8 5.9 1.8
June 12.7 3.0 4.2 1.4 4.2 1.4
July 12.7 2.5 34 1.2 34 1.2
August 10.6 2.2 2.9 1.0 2.9 1.0
September 12.7 3.1 4.4 1.4 4.4 1.4
October 12.7 4.4 6.9 2.0 6.9 2.0
November 12.7 5.5 9.7 2.6 9.7 2.6
December 12.7 5.5 13.2 34 12.7 3.3

e Ammonia as N, Influent Monitoring. As the proposed facility design flow is greater than
0.1 MGD, influent monitoring will be required per 10 CSR 20-7.015(9)(D)8.

e Total Phosphorus. Monitoring required for facilities greater than 100,000 gpd design flow
per 10 CSR 20- 7.015(9)(D)8

e Total Nitrogen. Monitoring required for facilities greater than 100,000 gpd design flow
per 10 CSR 20- 7.015(9)(D)8

e pH. Technology based limits, 6.0/9.0 SU [10 CSR 20-7.015] are protective of the water
quality standard [10 CSR 20-7.031(5)(E)], due to the buffering capacity of the mixing
zone.

e General Assumptions of the Water Quality and Antidegradation Review

A. A Water Quality and Antidegradation Review (WQAR) assumes that [10 CSR 20-
6.010(2) Continuing Authorities and 10 CSR 20-6.010(4)(A)5.B., consideration for no
discharge] has been or will be addressed in a Missouri State Operating Permit or
Construction Permit Application.

B. A WQAR does not indicate approval or disapproval of alternative analysis as per [10
CSR 20-7.015(4) Losing Streams], and/or any section of the effluent regulations.

C. Changes to Federal and State Regulations (FSR) made after the drafting of this WQAR
may alter Water Quality Based Effluent Limits (WQBEL).

D. Effluent limitations derived from FSR may be WQBEL or Effluent Limit Guidelines
(ELG).
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E. WQBEL supersede ELG only when they are more stringent. Mass limits derived from
technology based limits are still appropriate.

F. A WQAR does not allow discharges to waters of the State, and shall not be construed as
a National Pollution Discharge Elimination System (NPDES) or Missouri State
Operating Permit to discharge or a permit to construct, modify, or upgrade.

G. Limitations and other requirements in a WQAR may change as Water Quality Standards
(WQS), Methodology, and Implementation procedures change.

H. Nothing in this WQAR removes any obligations to comply with county or other local
ordinances or restrictions.

I. If the proposed treatment technology is not covered in 10 CSR 20-8 Design Guides, the
treatment process may be considered a new technology. As a new technology, the
permittee would need to work with the review engineer to ensure equipment is sized
properly. The operating permit may contain additional requirements to evaluate the
effectiveness of the technology once the facility is in operation. This Antidegradation
Review is based on the information provided by the facility and is not a comprehensive
review of the proposed treatment technology. If the review engineer determines the
proposed technology will not consistently meet proposed effluent limits, the permittee
will be required to revise their Antidegradation Report.

e Antidegradation Review Preliminary Determination

The proposed new facility discharge location will result in a reduction by 10 percent or
more of the pollutant assimilative capacity of the Establishment Creek. Due to the existing
infrastructure in place, the Big Bottom Creek TMDL, the practicability of alternatives, and
economic efficiencies of treatment alternatives, the recommended alternative is the lagoon
SBR upgrade and outfall relocation alternative. Regionalization and conversion to a non-
discharging system were also deemed impracticable.

Per the requirements of the AIP, the effluent limits in this review were developed to be
protective of beneficial uses and to attain the highest statutory and regulatory requirements.
The department has determined that the submitted review is sufficient and meets the
requirements of the AIP. No further analysis is needed for this discharge.

Reviewer: Tasneem Khan, P.E.
Date: March 2026

Reviewer: Cailie Carlile, P.E.
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o Appendix Al: Map of Discharge Location
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¢ Appendix B: Geohvydrologic Evaluation Report 2025

(>

A

¢

MISSOURI
DEPARTMENT OF
NATURAL RESOURCES

Mike Kehoe

Governor

Kurt U. Schaefer
Director

December 19, 2025

Cody Luebbering
Geosyntec

2000 East McCarty St.
Jefferson City. MO 63101

RE: Lake forest Estates CWD WWTE- Siream Gaunging Eval

Dear Cody Luebbering :

LWE26120
Ste. Genevieve County

On December 19, 2025 | the Missoun Geological Survey received a request to perform a
geohydrologic evaluation for the above referenced project located in Ste. Genevieve County .
Included with this letter is a report that details the geologic and hvdrologic conditions at the site and
the potential for groundwater contamination in the event of wastewater freatment failure.

Thank vou for the evaluation request. If yvou are in need of further assistance or have questions
regarding the report, please contact our office at P.O Box 250, Rolla, Mo 65402-0250, by telephone
at 573-368-2100 or gspeg(dnr mo gov.

Sincerely,

MISS0OURI GEOLOGICAL SURVEY

Fletcher N. Bone

Geologist

Environmental Geology Section
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Missouri Department OFf Natural Resources

Project ID Mumber

A6 o Sy oy i
mvirenmental Geology Section
= Ste. Genevieve County
Request Details
Project: Lake forest Estates CWD Legal Description:
WWTF- Stream Gauging Eval
Quadranghe;
Latitude:
Longitude:
Organization Official Preparer
Name:- Mark Basler Mame: Cody Luebbering
Address. 13765 Lakewood Drive Address: 2009 East McCarty St.
City: Sle. Genevieve City; Jeffersan City
State: MO Zip: 63670 State: MO Zip: 65101
Phone: 573-483-0833 Phone: 573-694-8620
Email: Hecwd. officag@gmail.com Email: cluebbering@gecsyntec.com
Project Details

Report Date; 12192025
Date of Field Visit: 121122025

Facility T
[IMechanical treatment plant

[[]Recirculating filter bed

[Land appiication

E|Lagﬂm or storage basin

[ subsurtace soil absorption system
[[]Lagoon or storage basin WiLand App
[]Lagoon or storage basin WISSAS

DDﬂmrrype of faciity
Geologic Stream Classification: [¥] Saming [ Lesirg [] e discharge
[]Stight W [ <4%
[X] Moderate [] siight []4% to 8%
[] Severe 5] Moderate []8% to 15%
[]severe []>15%
Bedrock: The uppermost bedrock i Ordovician-age Powell formation.

Surficial Materials:

Previous Reports: LWLS9144

Type of Waste

| Animal

|E|Human

[[] Process or industrial
Dm:nale

[ other waste type

The surflcial materials ane gravelly alluvium and gravelly, onganic-nich, sandy siit residuum and colluvium.

Fund
IWT

Source

D'Ii"l"ﬂl'l.-SRF

iF'Lan:s were submitied

[]Site was investigated by NRCS

[] Soil or gectechnical data were
submitted

[]6road upiands  [X Fioodptan

[]Ridgetop [¥] Alluvial plain

|:| Hillslope |:| Terace

[IMarrow ravine  [] Sinkhole
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(} 2| Missourl Department Of Natural Resources Project 1D Mumber
" pmosnenlipse it LWE26120
D ||| Envronmental Geoiogy Secton County
. Ste. Genevieve County

Recommended Construction Procedures  Delermine Overburden Properties Jﬁmmﬂm.ummmummum
for Earthen Facility DP:H:IE size analysis Groundwater elevation
[]installation of clay pad and Compaction  [] Afterberg fimits [ Direction of groundwater fiow
[[] Dwversion of subsurface flow [[]95% Max. dry density test method  [7] 25-Year flood level
[K] Artificial sealing [ Overburden thickness [X] 100-Year flood level
[JRock excavation [[] Permeability coefficient-undisturbed
[[JLimi excavation depth Permeability coefficient-remolded

Remarks:

On December 11, 2025, sclentists from Geosyniec performed stream gawging on Establishment Creek as a QANIC measure
after a portion of Establishment Creek had been classified as losing. In total, & locations were gauged and the subsequent data
was given to MGS to reevaluate the classification of losing for this portion of Establishment Creek. ARer review of the data, it
is determined that this reach of Establishment Creek is classified a5 gaining and therefore the overall geologic limitations rating
has been changed from severe to moderate. The reach evaluated |s from the proposed discharge point (-80. 2208020,
37.96235600) to the confluence with Indian Creek (-30. 1894660, 37 9752230).

121192025
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Appendix C: GEOHYDROLOGIC EVALUATION REPORT 2024

(3} PAAAY Michael L. Parson
MISSOURI Governor

é DEPARTMENT OF Dru Buntin
- NATURAL RESOURCES Director
LWE24067

Ste. Genevieve County

May 10, 2024

Richard Cochran
Waters Engineering, Inc.
P.O. Box 567

Sikeston, MO 63301

RE: Lake Forest Estates WWTE

Dear Richard Cochran-

On March 01, 2024, the Missouri Geological Survey received a request to perform a geohvdrologic
evaluation for the above referenced project located in Ste. Genevieve County. Included with this
letter is a report that details the geologic and hydrologic conditions at the site and the potential for
groundwater contamination in the event of wastewater treatment failure,

Thank you for the evaluation request. If you are in need of further assistance or have questions
regarding the report, please contact our office at P.O Box 250, Rolla, Mo 65402-0250, by telephone
at 573-368-2100 or gspeg@dnr mo_gov.

Sincerely,

MISSOURI GEOLOGICAL SURVEY

M-Boro

Fletcher N. Bone
Geologist
Environmental Geology Section

c: Mark Basler
WPP
Southeast Regional Office
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s Missour Department Of Natural Resources
Missouri Geological Survey

Project |10 Number

@ (Eiaubgcalns;am F‘mgr;m _ (IE:FUEI]?;WBT
nvironmental Geology Section '
Ste, Genevieve County
Request Details
Project: Lake Forest Estales WWTF Legal Description:
Quadrangle:
Latitude:
Longitude:
Organization Official Preparer
MName: Mark Basler Mame: Richard Cochran
Address: 13765 Lakewood Drive Address: P.Q. Box 567
City: Ste. Genevieve City: Sikeston
State: MO Zip: 63670 State: MO Zip: 63801
Phone: 5T73-483-0833 Phone: 5T73-471-5680
Email: fecwd office@gmall. com Email; reochran@watersang.com
Project Details

Report Date: 051102024
Date of Field Visit: 04252024

Facility T of Wasie
EWE-'T% treatment plant Animal
[JRecirculating filter bed [F]Human

[K]Land appiication [[JProcess or industrial
[[JLagoon or starage bagin Dmenale

[ Subsurface soil absorption system [JOther waste type

[[JLagoon or storage basin WiLand App

[JLagoon or storage basin WISSAS
[[]Cther type of faciiity
Geologic Stream Classification: [ Gaining [F] Lesing [] o discharge
ﬁ%[glhltw.mmmﬂm w é@g&mﬂ:
[Moderate [X] stight 4% to 8%
[ Severs [JModerate [X8% 1o 15%
[ severe (X >15%
Bedrock: The uppermost bedrock is Ordovician-age Powell formation.

Surficial Materials: The surficial materials are gravelly alluvium and gravelly, organic-nch, sandy silt residuum and colluviuem.

Previous Reports: LWL99144

LWED212T

Funding Source
E IWT

DW‘-‘-IL%HF

Plans were submitied

(] site was investigated by NRCS
(] 5oil or geotechnical data were

submitted

Broad uptands Floodplain
[ Ridgetop [K] Alluvial plain
E Hillzlope |:| Tamrace
[OWNamow ravine [ ] Sinkhole
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lwnn] Missouri Department Of Natural Resources Project ID Number
[ Missour Ceological Survey LWE24067
@ e County
' ogy Ste. Genevieve County
Recommended Construction Procedures  Determine Overburden Properties i
for Earthen Facility [[]Pariicle size analysis [[] Groundwater elevation
[ instaliation of clay pad and Compaction ] Atterberg limits [ Direction of groundwater fiow
[[] Diversion of subsurface flow []95% Max. dry density test method [ 25-Year flood level
[¥] Artificial sealing [ Overturden thickness [¥] 100-Year food level
[ Rock excavation [ Permeability coefficient-undisturbed
[[] Limit excavation depth [ Permeability coefficient-remolded

Remarks:

On April 25, 2024, a geoclogist from the Missoun Geological Survey conducted a gechydrologic evaluation for

upgrades to an existing wastewater treatment facility (AWWTF) for Lake Forest Estates WWTF. The existing facility is an
aerated lagoon thal is proposad to be convered 1o 2 Saquencing Balch Reactor with division of existing leriary cells and
construction of a new discharge equalization basin. A land application area of approximately 75 acres was also evaluated
during the site visit. The purpose of the site vizit is to obeerve the geclogic and hjl'ElI‘Oh:I;IC elemants and determine the
potential for groundwater contamination in the event of wastewater treatment failure

Surface water runoff from the facility and proposed |and application area is generally nonh and west towards Big Battom
Creek. The facility is located within an alluvial and fieod plain of Big Bottom Creek wheraas the proposed land application area
is located on a steep, west-facing hillslope adjacent io Big Bottom Creek.

Dwring this site visil, Big Bottom Creek, Indian Creek, and Establishment Creek were evaluated and formally classified for
approximataly 2 miles downsiream of the cumeni discharge point. Big Bottom Creek was classified as losing down o iis
confluence with indian Creek, where the siream becomes gaining. Losing characteristics include, obwvious fiow loss, erratic
stream gradient, poorly sorted malterials, polentiomelric surface greater than 20 feet below the stream, and flat-bottomed or
rectangular stream bed. From the confluence of Big Bottom Creek and Indian Creek down to approcamaltely 2 miles
downstream on Establishment Creek, the streams were classifted as gaining.

Surficial materials consist of gravelly alluvium and gravelly, organic-nch, sandy silt residuum and collvium. The surficial
materials at the existing site are gravelly alluvium which have high permeability. The surficial materiaks at the proposed land
application area are residuum and colluvium which are gravelly, organic-rich, sandy siit and have high permeability. The
proposed land application area is mostly glade with very thin to non-existent soils, with bedrock cropping out at the surface in
many areas.

The uppermost bedrock is Ordovician-age Powel formation which consists of dolomite, sandstona and shale layers. The
permeability of the these units are low o moderate below a thin weathered zone.

Thefe are no KNOwN Springs, sinkholes, or geclogic structures of relevance located within 1 mile of the site. There are no
known public drinking water wells located within 1/4 mile of the site.

Based on the characteristics observed, the site receives a severe geologic imitations rating and a slight collapse potential
rating. In the event of wastewaler reatment failure, the local, shallow, and regional groundwater, and surface walers of Big
Bottom Creek, Indian Creek, and Establishment Creek, may be adversely impacted.

| Missouri Department OF Natural Resources Project |D Number
~~| Missouri Geological Survey LWE24067
Geological Survey Program c
A || & | Environmental Geology Section umily

Ste. Genev Ii\l'i CHI.IHI‘}‘

05/10/2024
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e Appendix D: Natural Heritage Review

Missouri Department of Conservation
Missouri Departrment of Consanvation's Mission is to
protect amd manage the forest, fish, and
wildlifie resources of the state and to
faciitate and provide opportunites for all ciizens o
use, enjoy and leam about these resources.

Matural Heritage Review Level Two Report: State Listed Endangered Species and/or Missouri

There are records of state-listed Endangered Species, or Missouri Species or Natural Communities of
Conservation Concern within or near the defined Project Area. Please contact Missour Departrment of

Foreword: Thank you for accassing the Missoun Natural Heritage Rewiew Website developed by the Missoun Department of
Consarvation with assistance from the U.S. Fish and Wildlife Service, the U.5. Army Corps of Engineers, Missour
Departrment of Tranaportation and MatureServe. The purpose of this report i 1o provide information to federal, state and local
agencies, organizations, municipalities, corporations, and consultants reganding sensitive fish, wildiife, plants, natural
communities, and habitats to asaist in planning, designing. and pemmitting stages of projects.

PROJECT INFORMATION

Project Mame and 1D Number: Lake Forest Estates Water District WWTF Outfall Relocation #1 7665

Project Description: Lake Forest Estates WWTF relocation the existing cutfall to a different receiving water.

Project Type: Waste Transfer, Treatment, and Disposal, Liguid waste/Effiwent, Efffiuent Discharge, Effluent discharge -
renawal or modification of discharge to stream

Contact Person: Cody Luebbening

Contact information: cluebbenngifgeosyntec.com or 5734434100

Mizzour Deparmaent of Conservaion Page 1ol B Report Created: SO02025 1023237 AM
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Disclaimer: Thiz NATURAL HERITAGE REVIEW REPORT identifies if a species or natural community tracked by the Natural
Heritage Program s known to occur within or near the project area submitied, and shares recommendations io awvold or
minimize project impacts to sensitive species or natural habitats. Incorporating Information from the Mabural Heritage Program
inio project plans |s an important step in reducing impacts to Missour's sansitive natural resources. If an occumence record

s present, or the proposed progect might affect federally ksted species, the wser must contact the Department of Conservation
of LS. Fish and Widiife Service for more infommation.

: g project, Rather, it identfies pubdic lands and records
nfsensutnla resources located chose to andlor pntanuﬂg.l dfﬂd.ad b'g.l the pmpns&d progect. If project plans or kecation change,
this report may no longer be walid. Because land use conditions change and animats move, the existence of an occurrence
record does not mean the specles/habitat is siill present. Therefore, reports include information about records near but not
necessanly on the progect site. Lack of an cccurrence record does not mean that & sensitive species or natural community s
nat present on o near the project area. On-site venfication is the respon sibdity of the project. However, the Natural
Heritage Program s only one reference that should be used to evaleate potential adwerse project impacts and additional
information (e.g. wetland or solls maps, on-site inspections of swurveys) should be considered. Reviewing current landscape
and habitat information, and species’ bological characterstics would addiionally ensure that Missouri Species of
Conservation Concemn are appropriately identified and addressed in planning efforts.

U.5. Fish and Wildlife Service — Endangered Specles Act (ESA) Coordination: Lack of & Matural Hentage Program
occurmence record for federaly Msted species in your project area does not mean the species & not present, as the anea may
never hawve been surveyed Presence of a Natural Heritage Program occurrence record does not mean the project will result
in negative iImpacts. This report does not fulfil Endangered Species Act consultation with the LS. Fish and Wildlife Service
(USFWS) for listed species. Direct contact with the USFWS may be necessary to complete consultation and it is required for
actions with a federal connection, such &s federal funding or a federal parmit; direct contact is also required if ESA
concumence is necessary. Vist IPaC: Home (fws.gov) to initate USFWS Information for Planning and Conservation (IPaC)
consultation. Contact the Colurmbda Missouri Ecological Field Services Office (573-234-2132, or by mail at 101 Park Deville
Dirive, Suite A, Colurnbia, MO 65203) for more information.

Transpaortation Projects: if the project invwvolves the use of Federal Highway Administration transportation funds, these
recommendations may not fulfill all contract requlranm Piaaae contact the Missourl Departrment of Transportabion at
573-526-4TTB or visit Home Page 1 18 3 oy (modat.org) for additional information on
recommendations.

Missour Deparment of Conservason Page 2ol B Report Created: 302025 1029037 AM



Lake Forest Estates Clean Water District WWTF
2026 Fact Sheet Page #63
Appendix 6 — Water Quality and Antidegradation Review (and Streamstats Report)

Species or Communities of Conservation Concern within the Area:

There are records of state-listed Endangered SDEGIEIB of Ml&suurl 5peue-5 of Nar.m! I’_‘.ammunme-s of Gmseru'atlm Concem
within or near the defined Progect Area. Flease cf ] = ; 1

Email (prefemed): NaturalHertsge Reviewmde mo g
MDC Matural Heritage Review

Science Branch

P.O. Box 180

Jeffersan City, MO

65102-0180

Phome: 573-522-4115 ext. 31682

Other Special Search Results:
ho results have been identified for this project location.

Project Type Recommendations:

Waste Transfer, Treatment, and Disposal - Liquid Effluent Discharge - New or Renewal of Permit: Clean Water Act
permits issued by otfver agencies regulate both constrection and operation of wastewater systems, and provide many
important protectons for fish and wildiife resources theoughout the project area and &t some distance downstreamn. Fish and
wildlife almost always benefit wien unnatural pollutants are removed from water, and concemns are mirmal if conatrection is
managed i minimze ercsion and sedimentation/runcff 1o nearby streams and lakes. including adherence o any Clean Water
Act permit conditions.

Rewvegetation of disturbed areas is recommended o minémize ercsion, &3 is restoration with of native plant species
compatibée with the local landscape and for wildlife needs. Anneals like ryegrass may be combined with native perenndals for
quicker green-up. Avoid aggressive exotic perennials such as crown vatch and sericea lespadaza.

Project Location andior Species Recommendations:

Endangered Species Act Coordination - If this project has the potential to alter habitat (e.g. iree removal, projects in
karst habitat) or cause direct mortality of bats, please coordinate directly with U.S. Fish and Wildlife Service
(Ecological Services, 101 Park Deville Drive, Suite A, Columbla, Missourl §5203-0007; Phone 573-234-2132 Ext. 100
for Ecological Services) for further coordination under the Endangered Species Act. Indiana bats (Myot's sodsls,
federal- and state-lksted endangered) and Morthern long-eared bats (AMyolis sepleninonalls, federal-listed endangered) may
oCcur near the project area. Both of these species of bats hibermnate during winter months in caves and mines. During the
summer months, By roost and raise young under the bark of rees in wooded areas, often riparian forests and upland
forests near perennial streams. During project activities, avold degrading stream quality and where possible leave snags
standing amd presende mature forest canopy. Do not enter caves known o harbor ndiana bats or Morthem long-eared bats,

eapecially from September to April.

Gray Bat: The submified project location ks within the range of the Gray Myots (ie.. Gray Bat) in Missouri. Depending on
habitat condibons of your project’s location, Gray Myotis (Myolis gnsescens. federal and state-listed endangered) could occur
within the progect area, as they forage over streams, rivers, |lakes, and reservoirs. Avosd entry or disturbance of any cave
inhabited by Gray Mymls and when pusemle retain furastv&geismn Eh:ng e str&u'n .mdfmm the cave upanlng o the
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Karst This county has known karst geclogec features (e.g., cawes, springs, and sinkholes, all characterized by subberranean
water mowement). Few karst features are recorded in Matural Heritage records. and ones not noted hefe may be
encountered at the project site or affected by the progect. Cave tauna (many of which are Speces of Conservation Concern)
are influenced by changes to water quality; please check your project site for any karst features and make every effort o
profect gmum:mata' In the pmja-::l area. Additional information and spec:tﬁ-: recommendations are available at Managemeant

Invasive exotle species sre a significant issue for fish, wildlife and agricuiture in Missour. Seeds, eggs, and larvae may be
mowved to new sites on boats or construction eq.llpment Please inspect and clean aqulpmant mwghly I‘.‘IGFfBI‘E maving
between progect sites. See Mansging Invas

for more information.

= Remove any mud, soll, trash, plants or animals from eguipment before leaving any water body or work area_

= Drain water from boats and machinery that have operated in water, checking motor cavities, live-well, bilge and
transom wells, fracks, buckets, and any other water reseniors.

» ‘Wihen possible, wash and rinse eguipment thoroughly with hard spray or HOT water (=140° F, typically avallable at
do-it-yoursalf car wash sies). and dry in the hot sun before using again

Streams and Wetlands — Clean Water Act Permits: Streams and wellands in the progect area should be protected from
activiies that degrade habitat conditions. For exarmple, soil erosson, water poliution, placement of fil, dredging, in-stream
activities, and ripanan comidor removal, can medify or diminish aguatic habitats. Streams and wetiands may be protected
under the Clean YWater Act and require a permit for any activities that result in fill or other modifications to the site. Conditions
provided within the LS. Army Corpa of Engineers (USACE) Clean Water Act Secton 404 perrnit (Kansss City District
Begulatory Branch (somy mil)) and the Mlasaun D-apamneni afNErh.lrEll Resources {DN R] Izaued Clean '.'n'a'lar A::lsecﬂun
401 Water Quality Certification (Se 4 3 3 S 13 .
), if required, should help minimize rnpa::ls o the aquatx: urganlams am aqusmc hamta‘l '.mmln ma Brea. Dapanung on yaur
progect type, additional parmits may be required by the Missouri Department of Matural Resources, such as permits
for storrmwater, wastewsater treatment faclities. and confined amimal feeding operations. Visit Wastewster Pernits | Missour
artrne ahural Res g5 (Mo gaov) for more information on DMNR permits. Visit both the USACE and DMR for more
nﬁ:urrrl:atlm an Cleul 'ﬂ’mar #u::l permitting.

For further coordination with the Missourl Department of Conservation and the U_S. Fish and Wildlife Services,
please see the contact information below:

Email (prefemed): MaturalHartage ST i U.5. Fish and Wildiife Service
MDEC Matural Heritage Review Ecological Serace

Sclenca Branch 101 Park Deville Drive
P.0. Box 180 Suite A

Jeffersan City, MO Columbla, MO
E5102-0180 E5203-0007

Phone: 573-522-4115 ext. 3162 Phone: 573-234-2132
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Miscellaneous information

FEDERAL Concems are specea’habitats protected under the Federal Endangered Species Act and that have been known
mear enough to the progect site to warrant consideration. For these, project managers must contact the LLS. Fish and Wildiife
Seqvice Ecological Services (101 Park Deville Drive Suite A Colembia, Missourl 65203-0007; Phome 573-234-2132; Fax
573-234-2181) for consultation.

STATE Concems are species/habitats known to exist near encwgh to the project site to warrant concern and that ane
protected under the Wildiife Code of Missourl (RSMao 3 CSR 1 0). “Siate Endangered Stabus® i datemmined by the Missouri
Conservation Commission under constitutional authornity, with reguirernents expressed in the Missouri Wildiife Code, nule
JCSR 1 0-4.111. Species fracked by the Matural Heritage Program have a “State Rank”™ which is a nurmenc rank of relative
rarity. Species tracked by this program and all native Missoun wildife are protected under rule 3CSR 10-4.110 General
Provisions of the Wildlife Code.

& g 5 hacklist (mo.goy) for & complete list of species and

mnvnurnuasm‘mnmaﬁun CONGEdm, am:l \rlst md-:rm o sible-constnuction'species-impact-best-

practices for all speces-specfic Best Management Practices. Deialled Inlnrma'm:m about the animals and some

[plants mentioned may be accessed at Missowr Fish 3 : g
. Flease contact the Missour Departrment of Conservation to requast pﬂnted mplaa of any nl.-abeum linked in this document.
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e Appendix E: Antidegradation Review Summary Attachments

The attachments that follow contain summary information provided by the applicant, Lake Forest Estates
Clean Water District WWTF. Department staff determined that changes must be made to the information
contained within these attachments. The following were modified per discussion with the applicant and can
be found within the department WQAR: Final effluent limits provided in the antidegradation report were

rounded to one decimal place to match the numbers obtained by 2013 ammonia criteria.

FOR DEFARTMENT UI5E OHLY
= |mme] MISSOUR] DEPARTMENT OF NATURAL RESOURCES #PF WD
= |===| WATER PROTECTION PROGRAM, WATER POLLUTION CONTROL BRANCH e T
b &, | ANTIDEGRADATION REVIEW SUMMARY / REQUEST ' !
= DATE FECEIVED
1. FACILITY
RARIT COUNTY
Lake Fores! Estatms Clear aber Districl ‘Wastewater Treatment Facility Sle . GeneviEye
ADDRLT 55 (PHYSCAL oIy STATE I DODE
0.6 mie NE Hwy O and Lakewood Dr She. Ganavieye MO G3ET0
FEAMT HUMILF PROPOSED DESHGR FLOW ST RRACS DO
MO-003AST42 0.1183 MGD 4852
2. OWNER
RARIE
Lake Foresl Estates Clean Water Distric
A T ETATE i LLalnla
13765 Lakewood Dr Sie. Geneviews KO BAETO
AL ADDRESE TELEFSITHE, MLRITE R WATH BAEA ConE
fecwd. officei@gmail.com 573 33
3. CONTINLNMNG AUTHORITY The regulaiony requirement regarding contireing authority is found in 10 C5R 20-6.010{2)
RAAIL SECFE TARY OF STATE CHARTER HUMEER
SAME A5 TATIET D01 20866&R
ADCREEE oIy ETATE = ]
ML ADORISE TELEPHIGHL MUMOER WITH AR CODE
4. COMSULTANT
[ PREPARLE AT COMPANY RAME
Cody Lusbbering Gapsyries Cansulanis
ADDRE 25 oY ETATE nE o
2009 East McCarty 51, Suse 1 Jmffemrman O MO 85101
DAL ADGRISS TELEFHIGHE MUMOER WITH AR CODE
chiebbenngBgeosynlec.com ST349854423
. RECEIVING WATER BODY SEGMENT M
AR
Esia ni Cresk
5.1 Upper end of segment = Location of discharge
UThi: X= 744180 = 4205304 O Lat Long
5.3 Lowesr and of seqmeant
UTh: X= 45367 , W= 4206750 OR Lat , Lon

P tha el prsoun Sand pdange s alyen | = plarmseniaion Procedur [P, e Safriion of @ ssgmant. “s ey 68 sechon ol waler thal e sourd, al @ mee=um, by sgreficant
g S ok e confluin o with oher sigrifcnl wibed Boden

. WATER BODY SEGMENT 82 (IF APPLICABLE, Use another form if a third segment is needed)

AR

E.1 Upper and of segment - End of Segment #1

UTh: X= , = OR Lat . Long
6.2 Lower end of segment
UTh: X= , Y= OR Lat , Leng

7. DECHLORIMATIMIN

W chiorinalion and dechlorination is the sxisting or propesed method of deinfection feabmenl, will the eflusnt discharged be equal
o or less than the 'Water Quality Slandards for Total Residual Chianne stated in Table A1 of 10 CSR 20-7.0317
_Yes EA Mo - What iz the proposad methad al disinfection? L

rwaolel disimlectior

Based on the disinfection irestment sysiem being designed for total remaval of Total Residusl Chiorine, minimal degradation for

Tedal Residual Chiorine is assumed and the facility will be required io meet the waler guality based efflusnt imits. These compliances

lirmits for Total Residual Chilaine are much less than the meihod detection limel of 0 13-rr|_|:|.'L
MIC TGS (001K

Faga 1
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B. BUMMARIZE THE FEASIBILITY OF CONSTRUCTING A NO-DISCHARGE TREATMENT WASTEWATER FACILITY

Acpording o the Antidegradation Implementation Procedure Sections LB. and 11.B.1_, the feasibilily of no=dischame allematives
must be considerad. No-discharge allermatives may include connection fo a regional treatment facility, surface land applicasion,
subsurface land application, and recyce o reuse.

Nan-dizcharging allernalives land application and regionalizalion were svaluated and det=mined io be nod practicable. See WOAR
repar and MOMR Form MO-TED-2805 for delaied explanaion

9. ADDITIONAL REQUIREMENTS
Complete and sUbMIE the Tollaving with this subsmitial:
i Cooy of the Geohydrologic Evaluation - Submit request through the Missour Gedlogical Survey websils
¥ Copy of the Missouri Halual Hertage from the Missouri Depariment of Conssnvation websie
¥ Adiach your Anlidegradation Review Repor and all supporiing documentation as ibese Tormes are anly a summarny.

i applicable, submil a copy of any Exisling Water Quality daka used in this process. Include the dabe range of the dalka,
mource(s) of the data, and locaion of data colection relative (o the outfall. If using your cwn collected water quality data,
submil a copy of the Cualily Assurance Praject Plan [QAPP) approved by the depafiments Walershed Prolection Seclion
For mane delaied informalion, see e Missouri Antidegradalicn Implementation Procaedure (AIP), Sedction [LA1.

10. PATH I TIER REVIEW ATTACHMENTS ENCLOSED

Path A: Tier 2 = Non-Degradation Mass Balance L] Yiees CIMe
Path B: Tier 2 — Minimal Degradation [] Y= Cse
Path C: Tier 2 = Significant Degradation ] Yes CIke
Path D: Tier 1 = Preliminary Review Reguest [] ¥es CIHe
Path E: Temporary Degradation [ Yes Cne

11. APPLICANT PROPOSED ANTIDEGRADATION REVIEW EFFLUENT LIMITS
Prelminary efMuent limils for the proposed project are dependent upon the path ssleched:

: Concentralion® Path / Tier Review Drailty b zsim um
Palh;{:lp:;:uﬂ;mn mg'L ug'll Attachinont U sead H;:Ir'p“ifmh Umh}ll:r Average
for POC Evaluation Wieekdy Limit
B00. X Tier 2 Significani 30 35
TES X Tier a0 a5
Ammonia (Summer) X Tier 2 Significant, August |10 29
Armrmmonia (Winler) X Tier 2 Significant, October | 2.0 ]
Total Phosphons X Tier 2 Significani Sonilor Manilor
Tolal Milrogen X Tier 2 Significant bcinilos Kanilor
E. col #100mL Tier 2 Signi 208 1,030
pH Su Tier 2 Signihicanl 8090 B.0-9.0
Dissolved Oxygen X Tier 2 Signilicani 5.0 50

* Place an X in appropriale box for e concenlralion unils for each Pollutant of Conosm.
BTN T Fagal
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12. PROPOSED PROJECT SUMMARY

LFECWD is proposing o upgrade the sxisling lagoon WAWTF 1o a sequencing balch reactor WWTF and relocabe Ouifal

r Establishmenl Crees

Big Boflom Creek 1o the |

Applicants choosing o we o new wasiewater iechnology that ane consideed an “unprowen lechroiogy” in Missoun must oomply with the
FEgUnemErs S0 S0 in the Mew Teotnology Defintions and Requirements facr sheet.

13, CONTINUING AUTHORITY WANER (For New Dischargos)

In accordance with 10 CER 20-6.01(Z){C). apphcants proposing use of a lower preference continuing authorily, when the higher
level aulhority is available, must submil a waiver from the existing higher aulbanty one or ather documenlation for the department’s
review, provided it does nof conflicl with any area-wide maragement plan approved under section 208 of the Federal Clean Water
Acl or by the Missouri Clean Waler Commission. IS the waiver necessary? || Yes [

If yes, provide a copy.
14. APPLICATION FEE

Cloreos neowscn Clecrrar comrmusmon susscn

18. SIGNATURE
| am authorized and hereby certify thal | am familiar with #e informaton contained in this document and o the best of my

knowledge and belief such information is inie, compleie and acourabe.

5{%11{ DATE
,.__da’ﬂ_ L rabbering 01/15/2028

Py T o sk TILE

Cody Lusbbering Principal Scientist

PLEASE IDENTIFY YOUR STATUS FOR THIS PROJECT: | JOWHER _ICONTINUING AUTHORITY | ICOMSULTANT
Paga l
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MISSOURI DEPARTMENT OF MATURAL RESOURCES
WATER PROTECTION PROGRAM, WATER POLLUTION CONTROL BRANCH

=
E ¢.| ANTIDEGRADATION REVIEW SUMMARY
= PATH C: TIER 2 - SIGNIFICANT DEGRADATION

1. FACILITY

COUNTY

Ste. Genaweve

hANE
Lake Forest Estates Clean VWater District Wastewsater Treatment Fac ity

2. SUMMARY OF THE POLLUTANTS OF CONCERN

Pollutants of Concem o be considered include those pollutants reasonably expected to be present in the dischange per the
Anbdegradation Implementation Procedure Section Il_A. and assumed or demonsirated to cause significant degradation. The tier
prioteciion levels are specified and defined in rule at 10 C5R 20-7.031(2).

What are the proposed pollutanis of concam and their respective effluent limits that the selected treatment option will comply with:

Poliutants of Concem®* Concentration” Base Case Lirmit Basia WOa5. WLA, ELG, Other)™
mgiL pgfl

BODs A 30 WLA

TS5 X 30 WiLA

Ammaonia (Summer) X 1.0 WiLA

Ammaonia (Winter) X 2.0 WiLA

Total Nitrogen X monitor FSR

Total Phoaphaorus X mionitor

Total Mitrogen X 206

E. coi #100mL 6.5-8.0

pH 55U 5.0

Disaolved Oxygen X

* Place an X in approgriale box for the concentralion units for each Pollutant of Concem
** Pravide lhe Basis for the Base Case Limil WOS - Water Qualily Standard, WLA - Wasteload Allocation, ELG - EfMuent Limil Guideline, or
descrbe alher.

3. IDENTIFYING ALTERNATIVES

Supply a summary al the non-discharging altemalives considered. For Discharges ely (o causs Slg'lﬁl:ﬂ.l'ﬂ degradafion, an analysis of non-
degrading and less-degrading altematives must be provided,” as staled in the Anlidegradation Implementation Procedure Sedion ILB. 1. These
altematives indude no-discharge. Altach all supportive dosumentation in the Anlidegradation Review repor.

Feasibility of non-discharging alternatives (regionalization. land application, subsurface irmigation, and recycling or reuse):
Regionalization is not feasible due 1o the 7.0 mile distance to the City of Bloomsadale regional WWTF. and the facility lacks available
capacity

Adequate land is not avaitable for application of wastewater. The only available kand higher in the watershed was noted by the MDNR
Gaohydrologic Evaluation 1o contain karst and bedrock features.

[T
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Minimum of three (preferably five or more) discharging altematives* ranging from less-degrading 1o degrading incheding Prefermed
Alternative (All treatment levels for POCs must at a minimum meat water guality standards):

Discharging Alternative # | Treatment Type Description

1 Asrated Lagoon Base Case (upgraded aeration system and outfall relocation)
2 SBR SBR with ocutfall relocation

3 SBR tertiary treatmeant SBR with tertiary treatment and ouwtfall relocation

4

5

B

* Same lechnology may be mulliple allsrmatives as you have the bass unil and add o it with more capacity 1o provide additional treatment.

4. DETERMINATION OF THE REASOMNABLE ALTERNATIVE

Par the Antidegradation Implementation Procedure Section 11.B_2, “a ressonable alemative is one that is practicable, economi
efficient and affordabla.” Provide basis and supporting docurnentation in the Antidegradation Rewview report. Flease do not write “See
Report” for any box below.
Practicability Summary:
“The practicability of an alternative is considered by evaluating the effectivensss, relisbility, and potential environmental impacis,”
according to the Antidegradation iImplementation Procedure Section 118.2_a. Examples of factors to conaider, including secondary
environmental impacts. are given in the Antidegradation Implementation Procedure Section [1LB.2.a.
Mon-degrading alternatives are not practical for reasons specified in Section 3. Of the less degrading alternatives identified in Section
{lagoon aeration upgrades with dischange to adjacent watershed, conversion of lagoons to SBR with outfall relocation, and converskon
of SBR with tertiary treatment and outfall relocation), the discharge to adjacent watershed (Big Bottorn Creek) is not practical due to the
wery stringent effiuent limitations established by the Big Botiom Creek TMOL for ammeonida, BOD, TSS, total phosphorus, and total
nitrogen. The only alternatives that are practical are the less degrading conversion of aerated lagoon (bese case), lagoon to SBR with
outfall refocation and conversion of SER with tertiany treatment and outiall relocation

Economic Efficiency Basis:
What is the design life cycle for the comparison?
What interast rate was used in the present worth calculations? 2.5%

Economic Efficiency Summary:
Alternalives that are deemad practicable must undergo a direct cost comparnison in order 1o determine economic efficency. Means o
determine economic efficiency are provided in the Antidegrad ation Impéementation Frocedure Section I1B.2 b,
The only altematives that are practicable are the less degrading sitematives of conversion of lagoons to SBR with outfall relocation and
conversion of SBR with tertiary treatment and outfall rebocation.

WA TEO-ICT joa-TEy =TH
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TABLE OF THE ALTERNATIVES EVALUATION (Attach additional page If necessary)

PARAMETERS Alternatives &
1 2 3 4 5 ]

BOD:— mgL 30 30 10

TS5 — mglL 30 30 10

Ammeonia (Summer) — mgil 1.4 1.0

Ammonda (Winder) — mg/L 24 20

E. Coli — #1100 mL 2086 206

Total Mitrogen — mg/L MNA MA

Total Phosphones — mg/L MA MA

Construction Cost — § 4,400,200 4,837,150 6,164, 250

Operating Cost - § B0, 300 1,263,850 1.278,700

Presant Worth — § 5,307.500 5,901,000 543,950

Ratio present worth to base case | 100% 1M11% 142%

Affordablility Summary:

Alermatives identified a5 most practicable and economically efficiant are considered affordable if the applicant does not supply an
affordability analysis. An affordability analysis per the Antidegradation Implementation Procedure Section Il B.2.c. "may be used o
determine if the altemative is oo expensive to reasonably implement.*

Applicant does not suppdy an affordability analysis

Justification for Preferred Alternative:

The prefarred alternative is the lagoon conversion to an SBR with cutfall relocation to Establishment Creek. This less degrading
alternative results in better ammonia effluant quality and is 111% economic efficency compared 1o the base case (aarabed l[agoon with
relocated outfall).

Reasons for Rejecting the other Evaluated Alternatives:

n addition to rejecting non-degrading (land application and regionalization) and less degrading allermative (dischangs to Big Baottom
Cresl) due to practicability, the less degrading altemative lagoon conversion to SBR with tertiary treatment and outfall relocation was
rejected due to economic efficiency (143% of base case).

Comments/Discussion:
See WOAR for detalled descriptions

MO TED-JIONT 000 Piga 3
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5. SOCIAL AND ECONOMIC IMPORTANCE OF THE PREFERRED ALTERNATIVE

If the prefermed altemative will result in significant degredation, then it must be demonsirated that it will allow important economic amnd
social development in eccordance 1o the Antidegradation Implermentation Procedure Saction ILE. Social and Economic Imporance is
dafined as the social and economic benefits 1o the community that will occur from any activity irmtving a new or expanding
dischargs.
Identify the affected community:
The affectad community is defined in 10 CSR 20-7.031(2)(B) as the community “in the geographical area in which the waters ane
Iocated. Per the Antidegradation Implementation Procedure Section 11 E.1, “the affected community should include those living

near the site of the proposed project as well as those inthe community that are expected o directly or indirectly benefit from the
project.”
The nearby communities directly affected by the WWTF would be the citizens of Ste. Genevieve County, Missouwn.

Identify relewant factors that characterize the soclal and economic conditions of the affected community:

Examples of social and economic factors are provided in the Antdegradation Implementation Procedure Section 1LE. 1., but
specific community examples are encouraged.

According fo the United States Census Bureau, social and economic feciors relevant to the citizens of Ste. Genevieve County are

+ Median household income in Ste. Ganavieve County is approdmately 561,310 compared to the State of Missouri median housshold

income of 368.820;

* The percent persons in poverty in Ste. Genevieve County is approxmately 8.6% companed to the state average of 12.3%;

;{The piircent of parsons over the age of 25 with a bachelor's degree or higher is approoamately 18.4% compared o the state average
S1.9

Describe the Important soclal and economic development assoclated with the project:
Determining benefits for the community and the emdronment showld be site specific and in sccondance with the Antidegradation
Implementation Procedure Section |1LE.1.

An SEI benefit is that the proposed WWTF SER upgrade and outfall rebocation project will resobve the low dissolved oxygen watar
quislity i=aue in Big Bottom Creek, for which a TMOL has bean developed and approved.

PROPOSED PROJECT SUMMARY:
LFECWD i= pursuing a Tier 2, significant degradation for WWTF upgrades to an SBER technology and Outfall #001 relocation from Big

Baoittom Creek to Establishment Creek. This project will cormect the low dissolved cxygen in Big Bottom Creek from the existing
LFECWD WWTF

Attach the Antidegredation Review report and all supporting docurnentation. This is a technical docurment. which must be signed,
sealed and dated by a registenad professional engineer of Missouri.
(TR ) Tignt
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e Appendix F: StreamStats Report

Establishment Creek StreamStats Report

Region 1D: MO

Workspace |D: MOZ0250812200741600000

Clicked Point (Latitude, Longitude): 3796249, -90.22046
Time: 2025-08-12 15:08:07 -0500

~“gaJtilL

yEEME

Collapse All

2 Basin Characteristics

Parameter

Code Parameter Description Value Unit

BEHAPE Bagin Shape Factor for Area a6 dimensionless
DRMAREA Area that drains 1o a point on a stream E square miles
IMENLCDO Percentage of impervious eres determined from MLCD 2001 0.35 percent

imparvious dataset

STREAM_VARG Streamflow variability index as defined in WRIR 02-4068, computed 0.55  dimensienless
fram reglonal grid



¥ Peak-Flow Statistics

Peak-Flow Statistics Parameters [Peak Rural Statewide Region 2 SIR 2014 5165]

Parameter Code

BSHAPE

DRMAREA

Parameter Name

Baszin Shape Factar

Lake Forest Estates Clean Water District WWTF
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Value Units

4.5 dimensionless

31 square miles

Peak-Flow Statistics Parameters [Peak Urban Statewide SIR 2010 5073]

Parameter Code Parameter Name Value
DRMAREA Drainage Area 31
IMPNLCDOY Parcent Impervious MLCD2007 0.35

Peak-Flow Statistics Flow Report [Peak Rural Statewide Region 2 SIR 2014 5165]

Units

square miles

percant

Min Limit Max Limit
2.04 26.89
017 4008.92
Min Limit Max Limit
1E9
46

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of
Prediction, SE: Standard Error, PC: Percent Correct, RMSE: Root Mean Squared Error, PeeudoR*2: Peeudo R

Squared {other -- gee repart)

Statistic

S0-percent AEP flood
20-percent AEP flood
10-percent AEP (load
4-percent AEP flood
Z-percent AEP flood
1-percent AEP flood
0.5-percent AEP fload

0. 2-percent AEP fload

Value
2340
4440
&100
Ba40
10200
12000
13900
16200

Unit

ft*ase
ft*3/fs
f*ais
fi*afs
ft*ass
ft*ass
ft*ass

ft*ass

Peak-Flow Statistics Disclaimers [Peak Urban Statewide SIR 2010 5073

ASEp
435
31.8
28
24.1
24,2
24.4
24.6
2F

One of mare of 1he parameters is outeide the suggested range. Egtimates were extrapelated with unknown errors,

Paak-Flow Statistics Flow Report [Peak Urban Statewide SIR 2010 5073]

Statistic

S0-percent AEP Tlood
Z0-percent AEP flood
10-parcent AEP flood
d-percent AEP flond

Z-percent AEP flaod

Valua
1480
rrali]
3760
5280
Ba20

Unit

f1=3/s
fi*3/s5
fi*3/s
fi"3/s

ft*3/a
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Statistic Valua Unit
1-percent AEP flood E040 f*a/s
0.2-percent AEP flood 12000 fi*3fs
Pagk-Fipw Statistics Ciatons

Southard, R.E., 2010, Estimation of the Magnitude and Frequeney of Floods in Urban Basing in Missouri:
U.5. Geelogical Survey Seientific Investigations Repert 2010-5073, 27 p.

(http:Vpubs. usgs. gov/ sir/2010/50737)

Southard, R.E., and Veilleux, &.5.,2014, Methods for estimating annual exceedance-probability discharges
and largest recorded floods for unregulated streams in rural Missouri: U5, Geological Survey Scientific
Investigations Report 2014=5165, 39 p. (http:fpubs.usgs. gow/sir/2014/5165/)

¥ Low-Flow Statistics

Low-Flow Statistics Parameters [LowFlow Region 2 SIR 2013 5090]

Parameter Code Parameter Mame Value Unlts Min Limit  Max Limit
DRMAREA Drainage Area n square miles 0.1 g0
STREAM VARG  Streamflow Variability Index from Grid 0.55 dimensionless  0.273 094

Low-Flow Statistics Flow Report [LowFlow Region 2 SIR 2013 5090]

Statistic Value Unit

1 Day 10 Year Low Flow 037 fi*3/s
2 Day 10 Year Low Flow 0.353 ft* 3/
3 Day 10 Year Low Flow 0364 ft 3/ s
7 Day 10 Year Low Flow 0.413 fe*d/s
10 Day 10 Year Low Flow 0.441 Tt*3/s
30 Day 10 Year Low Flaow 0.556 fe*3ss
60 Day 10 Year Low Flow 0.7%4 ft*3is
Low=Flow Stanistics Cltations

Southard, R.E.,2013, Computed statistics al streamgages, and methods fer estimating low-flow frequency
statistics and development of regional regression equations for estimating low-flaw frequency statistics at
ungaged locations in Missouri: U.S. Geological Survey Seientific Investigations Repoarl 2013-5090, 28 p.
(http:/pubs. usgs. gov sir/2013,/5090/)

USGS Data Disclaimer: Unless otherwise stated, all data, retadata and related materials are considersd 1o satisfy the quality standards
relative to the purpase for which the data were collected. Althowgh these data and assaciated metadata have been reviewed for accuracy and
complateness and approved for release by the LS. Geolagical Sureay (USGS), ne warranty expressed or implied is made regarding the
display or utility of the data for other purposes, noes an all computer systems, nor shall the act of distribution constitute any such warranty.
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USG5 Software Disclaimer: This software has been approved for release by the U.5, Geological Survey (USGS]. Althaugh the software has
been subjected to rigorous revies, the USGS reserves the right to update the software as needed purseant to further analysis and review. Mo
warranty, expressed or implied, is made by the USG5 or the U5, Gowernment as ta the functionality of the software and related material mor
shall the fact of release constitute any such warranty, Furtharmare, the saftwara is released on canditian that naither the USGS nor the LS,
Gowvemment shall be held lable for any damages resulting fram its authorized or wnauthosized use.

USGS Product Mames Disclaimer: Any use of trade, firm, or preduct names s for descriptive purposes only and does nat imply endorsement
by the U5, Gavernment.

Application Version: 4.79.2
Stream&iats Services Version: 1.2.22
MNES Services Varslon: 221



Appendix G: DO modeling

Geosyntec®
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7. DISSOLVED OXYGEN MODEL

10 CSR 20-7.031 establishes dissolved oxygen criterion for warm water aquatic life habitats to be
a minimum of 5.0 mg/L. Dissolved oxygen is not a direct POC in wastewater; however, BODs_
TSS, and ammonia in the WWTF effluent may have an impact on receiving stream dissolved
oxygen concentrations. Dissolved oxygen modeling confirms if the proposed BODs TSS, and
ammonia limits are protective of the receiving stream dissolved oxygen criterion. The July
ammonia WQBELs and Ozark Highland Ecoregion default values are equivalent to the TBELs
and serve as the basis for modeling.

7.1  Model Inputs
A Level 1 Streeter-Phelps dissolved oxvgen spreadsheet model was developed to evaluate if
effluent limitations for the LFECWD WWTF are protective of the warm water aquatic life
designated use. The model simulates steady-state dissolved oxygen concentrations in the receiving
stream reach, with width and depth inputs suggested by the Mannings velocity equation. Model
inputs and assumptions are discussed in detail below.
T.1.1 Facility Discharge Information
LFECWD WWTF discharge information is summarized below in Figure 2.

#  The DAF is 0.1183 MGD or 0.183 cfs.

# The carbonaceous biochemical oxygen demand (CBODU) was set at 3000 mg/L,
equivalent to the AWL.

o BOD: values determined by adding 5.0 mg/L to the CBODs value per 10 CSR 20-
7.015; therefore, the base case BOD: AWL value is 35.0 mg/L.

#  Effluent dissolved oxygen was set equal to 5.0 mg/L.

#  Effluent ammonia concentration of 3.4 mg/L simulates the July MDL using the 2013
ammonia criteria at 26.5 C water temperature and 7.% 3.U. pH.

INPUT
1. EFFLUENT CHARACTERISTICS *
Discharge (ds) ? 0.183
CBODS (mg/L) A 30
Ammaonia as Nitrogen (mg/L) 34
MBOD (malL) ? i 15538
Dissoked Oxygen (maiL): b 5
Tempesature (deg C): A 285

FIGURE 2: Model Facility Discharge Information

T.1.2  Receiving Stream Information

Establishment Creek maintains permanent flow that supports aquatic life as presented in Section
2. Therefore, an upstream flow of 0.413 cfs equivalent to the USGS stream stats model 7Q10 low
flow value was used. Hydrogeometery and transport inputs { Figure 3) are described as follows:

LFECWD WAR Repon 71 January Bk
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# Slope: The avemage stream slope, as estimated using geographic information
system/light detection and ranging data, 15 -0.004.

#  Velocity: The reach average stream velocity was calculated by the model to be 0.57
feet per second.

o Elevation: The elevation was et equal to 440 feet (ft).

*  Width & Depth: Values of 10.4 ft width and (.1 fi depth were based on estimations
suggested by the model.

#  Establishment Creek flow downstream of Outfall #001 was caleulated by summing the
7010 USGS low flow and the LFECWD WWTF design average flow:

* Reseration Rates: Reaeration values were caleulated using different methods and the
minimum caleulated reaeration rate was used {Figure 3)

e  BOD: Decay Rate: Value was left at MDNR model defanlt.

2. RECEMING WATER CHARACTERISTICS

Upsiream Discharge (cfs) D413
Upstream CBOOS5 (mgiL): 10
Upsirearm NBOD (mgiL): 0.457
Upstream Dissohved Oxygen (mgiL): 5
Upstream Temperature (deg C): 262
Elevation It NGVD): 435
Downsiream Average Channel Slope (fft): i 0.0040
Downsiream Average Channel Depih (it} 01
Downstream Average Channel Velocity {fps): "0.572751896
3. REAERATION RATE (Base e) AT 20 deg C (day*-1] Applicable valus below here: i 15.82
Reference Applic Appiic. Suggested
Vel (fps) Diep (i) Values
Churchill 15-8 2.50 3837
O'Connor and Dobbins A-15 2-50 31016
Dwens A-6 1-2 105267
Tsivoghou-Wallace 1-6 1-2 1582
Mealchang Flores 241
4. BOD DECAY RATE (Base &) AT 20 deg C (day*-1): 219
Reference Suggested
Walue
Wright and McDonnell, 1979 20

FIGURE 3: Model Receiving Stream and Rates Information

LFECWD WOAR Repon 7.2 January 2026
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7.2 Model Outputs

Based on model inputs described above, the preferred alternative for the LFECWD WWTF
upgrade and Outfall #001 relocation will maintain and protect downstream warm water aquatic
life designated uses of Establishment Creek. The minimum dissolved oxygen concentration of
5.0 mg/L occurs at the Outfall #001 discharge and immediately increases dissolved oxygen as
the effluent travels downstream (Figure 4). The model will be provided to the MDMNR upon

request.

00 Concentration jmgil)
wn L

"5 ¢ 8 & § & & 8§ 3§ ¢

FIGURE 4: Model Dissolved Oxygen Curve

LFECWD WOAR Report 13 January Jihh



=, |lmm] MISSOURI DEPARTMENT OF NATURAL RESOURCES FOR DEPARTMENT USE ONLY |

PR WATER PROTECTION PROGRAM APP NO [ cPNO
A @? APPLICATION FOR CONSTRUCTION PERMIT - |
(Y] WASTEWATER TREATMENT FACILITY FEE RECEIVED CHECK NG

DATE RECEIVED

APPLICATION OVERVIEW

The Application for Construction Permit — Wastewater Treatment Facility form has been developed in a modular format and consists

of Part A and B. All applicants must complete Part A. Part B should be completed for applicants who currently land-apply

wastewater or propose land application for wastewater treatment. Please read the accompanying instructions before

completing this form. Submittal of an incomplete application may result in the application being returned.

PART A — BASIC INFORMATION

1.0 APPLICATION INFORMATION (Note — If any of the questions in this section are answered NO, this application may be
considered incomplete and returned.)

1.1 Is this a Federal/State funded project? W YES [JN/A  Funding Agency: USDA Project #: N/A
1.2 Has the Missouri Department of Natural Resources approved the proposed project’s antidegradation review?
W1 YES Date of Approval: 4/1/26 ] N/A

1.3 Has the department approved the proposed project’s facility plan*?
W] YES Date of Approval: 4/12/21 [JNO (If No, complete No. 1.4.)

1.4 [Complete only if answered No on No. 1.3.] Is a copy of the facility plan* for wastewater treatment facilities included with this
application?
[OYES [ONO [ Exemptbecause

1.5 Is a copy of the appropriate plans* and specifications* included with this application?
/] YES Denote which form is submitted: b/ Hard copy Electronic copy (See instructions.) []NO

1.6 Is a summary of design* included with this application? YES [JNO

1.7 Has the appropriate operating permit application (A, B, or B2) been submitted to the department?

[J YES Date of submittal:
[] Enclosed is the appropriate operating permit application and fee submittal. Denote which form: OA OB [B2

N/A: However, In the event the department believes that my operating permit requires revision to permit limitation such as
changing equivalent to secondary limits to secondary limits or adding total residual chlorine limits, please share a draft copy prior

to public notice? YES [INO
1.8 Is the facility currently under enforcement with the department or the Environmental Protection Agency? dvyes NO

1.9 Is the appropriate fee or JetPay confirmation included with this application? Oyes [INo
See Section 7.0

* Must be affixed with a Missouri registered professional engineer’s seal, signature and date.

2.0 PROJECT INFORMATION
2.1 NAME OF PROJECT

Wastewater System Improvements $ 7,395,415.00

2.3 PROJECT DESCRIPTION

Modification of existing aerated lagoon into Sequencing Batch Reactor with UV disinfection and effluent pumping. Effluent to be
pumped through forcemain to Establishment Creek.

2.2 ESTIMATED PROJECT CONSTRUCTION COST

2.4 SLUDGE HANDLING, USE AND DISPOSAL DESCRIPTION
Storage digester with land application as needed.

25 DESIGN INFORMATION
A. Current population: 773 ;  Design population: 935

B. Actual Flow: 111,3 gpd; Design Average Flow: 118,3 gpd;
Actual Peak Daily Flow: 556,0 gpd; Design Maximum Daily Flow: 500,0 gpd; Design Wet Weather Event: 500,0

2.6 ADDITIONAL INFORMATION
A. |s a topographic map attached? YES []NO

B. Is a process flow diagram attached? YES []JNO

MO TBD-2188 (D2-18)

Page 1of 3



3.0 WASTEWATER TREATMENT FACILITY

NAME TELEPHONE NUMBER WITH AREA CODE E-MAIL ADDRESS

Lake Forest Estates Clean Water District WWTF 573-483-9833 Ifecwd.office@gmail.com

ADDRESS (PHYSICAL) cITY STATE ZIP CODE COUNTY

13100 Lakewood Drive Ste. Genevieve MO 63670 Ste. Genevieve
Wastewater Treatment Facility: Mo- 0035742 (Ouffall 1 Of 1 )

3.1 Legal Description: Ya, a, v, Sec. T R Land Grant 2046, Ste. Genevieve Co.

(Use additional pages if construction of more than one outfall is proposed.)

3.2 UTM Coordinates Easting (X): 745263 Northing (Y): 4204623
For Universal Transverse Mercator (UTM), Zone 15 North referenced to North American Datum 1983 (NAD83)

3.3 Name of receiving streams: Establishment Creek

4.0 PROJECT OWNER

NAME TELEPHONE NUMBER WITH AREA CODE E-MAIL ADDRESS
Lake Forest Estates Clean Water District 573-483-9833 Ifecwd.office@gmail.com
ADDRESS cITY STATE ZIP CODE

13765 Lakewood Drive Ste. Genevieve MO 63670

5.0 CONTINUING AUTHORITY: A continuing authority is a company, business, entity or person(s) that will be operating the facility

and/or ensuring compliance with the permit requirements.
NAME TELEPHONE NUMBER WITH AREA CODE E-MAIL ADDRESS

Same as above
ADDRESS CITY STATE ZIP CODE

5.1 A letter from the continuing authority, if different than the owner, is included with this application. [dvyes [ONO N/A
5.2 COMPLETE THE FOLLOWING IF THE CONTINUING AUTHORITY IS A MISSOURI PUBLIC SERVICE COMMISSION REGULATED ENTITY

A. Is a copy of the certificate of convenience and necessity included with this application? [OYyeEs [ONO

5.3 COMPLETE THE FOLLOWING IF THE CONTINUING AUTHORITY IS A PROPERTY OWNERS ASSOCIATION

A. Is a copy of the as-filed restrictions and covenants included with this application? Ovyes [NO

B. Is a copy of the as-filed warranty deed, quitclaim deed or other legal instrument which transfers ownership of the tand for the
wastewater treatment facility to the association included with this application? Oyes [ONoO

C. Is a copy of the as-filed legal instrument (typically the plat) that provides the association with valid easements for all sewers
included with this application? Ovyes [ONO

D. Is a copy of the Missouri Secretary of State’s nonprofit corporation certificate included with this application? dvyes [INO

6.0 ENGINEER

ENGINEER NAME / COMPANY NAME TELEPHONE NUMBER WITH AREA CODE E-MAIL ADDRESS
Richard Cochran, Jr./ Waters Engineering, inc. 573-471-5680 rcochran@waterseng.com
ADDRESS CITY STATE ZIP CODE
P.O. Box 567 Sikeston MO 63801
7.0 APPLICATION FEE

[CJeHeck NumBER [ClueTPAY CONFIRMATION NUMBER

8.0 PROJECT OWNER: | certify under penalty of law that this document and all attachments were prepared under my direction or
supervision in accordance with a system designed to assure that qualified personnel properly gather and evaluate the information
submitted. Based on my inquiry of the person or persons who manage the system, or those persons directly responsible for
gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate, and complete. | am
aware that there are significant penalties for submitting false information, including the possibility of fine and imprisonment for
knowing violations.

PROJECT ownﬁ'ﬁ%

PRINTED NAME DATE
Mark Basler 04/02/36
TITLE OR CORPORATE POSITION TELEPHONE NUMBER WITH AREA CODE E-MAIL ADDRESS
Chairman 573-483-9833 Ifecwd.office@gmail.com
Mail completed copy to: MISSOUR! DEPARTMENT OF NATURAL RESOURCES

WATER PROTECTION PROGRAM

P.0.BOX 176

JEFFERSON CITY, MO 65102-0176

END OF PART A.

REFER TO THE APPLICATION OVERVIEW TO DETERMINE WHETHER PART B NEEDS TO BE COMPLETE.
MO 780-2189 (02-19)
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PART B — LAND APPLICATION ONLY
(Submit only if the proposed construction project includes land application of wastewater.)

8.0 FACILITY INFORMATION

8.1 Type of wastewater to be irrigated:  [] Domestic  [] State/National Park [] Seasonal business
[J Municipal  [] Municipal with a pretreatment program or significant industrial users

[] Other (explain)

8.2 Months when the business or enterprise will operate or generate wastewater:
] 12 months per year [ Part of the year (list months):

8.3 This system is designed for:
{71 No-discharge.
[ Partial irrigation when feasible and discharge rest of time.
[ Irrigation during recreational season, April — October, and discharge during November — March.

[] Other (explain)

9.0 STORAGE BASINS

9.1 Number of storage basins: (Use additional pages if greater than three basins.)

9.2 Type of basins: []Steel [ Concrete [ Fiberglass [ Earthen [ Earthen with membrane liner

overflow pipe.

9.3 Storage basin dimensions at inside top of berm (feet). Report freeboard as feet from top of berm to emergency spillway or

Basin #1: Length Width Depth Freeboard Depth Safety % Slope

Basin #2: Length Width Depth Freeboard Depth Safety % Slope

Basin #3: Length Width Depth Freeboard Depth Safety % Slope
9.4 Storage Basin operating levels (report as feet below emergency overflow level).

Basin #1:  Maximum operating water level ft  Minimum operating water level ft

Basin #2: Maximum operating water level ft  Minimum operating water level ft

Basin #3: Maximum operating water level ft  Minimum operating water level ft

9.5 Design depth of sludge in storage basins.

Basin #1: ft Basin #2: ft Basin #3: ft
9.6 Existing sludge depth, if the basins are currently in operation.
Basin #1: ft Basin #2: ft Basin #3: ft
9.7 Total design sludge storage: dry tons and cubic feet
10.0 LAND APPLICATION SYSTEM
10.1 Number of irrigation sites Total Acres Maximum % field slopes
Location: Ya, Va, Ya, Sec. T R County Acres
Location: Ya, Ya, Va, Sec. T R County Acres
Location: Ya, Ya, Ya, Sec. T R County Acres
(Use additional pages if greater than three irrigation sites.)
10.2 Type of vegetation: [] Grass hay [ Pasture [J Timber [] Row crops
[] Other (describe)
10.3 Wastewater flow (dry weather) gallons per day: Average annual Seasonal Off-season
10.4 Land application rate (design flow including 1-in-10 year storm water flows):
Design: inches/year inches/hour inches/day inches/week
Actual: inches/year inches/hour inches/day inches/week

10.5 Total irrigation per year (gallons):  Design: gal Actual: gal

10.6 Actual months used for irrigation (check all that apply):
[JJan [JFeb [OMar [JApr CIMay Jun [JJul [JAug [JSep [JOct [Nov []Dec

10.7 Land application rate is based on:
[1 Hydraulic Loading [ Other (describe)
[ Nutrient Management Plan (N&P)  If N&P is selected, is the plan included? [1YES [ NO

MO TBO-2189 (02-19)
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