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CONSTRUCTION PERMIT

The Missouri Department of Natural Resources hereby issues a permit to:

Permit No. CP0002253

Marti Rave
IUVO Constructum, LLC
1709 Tullamore Ave, Suite B
Bloomington, IL 61704

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.

February 16, 2022

May 25, 2022

Effective Date Revised Date

February 15, 2024

Expiration Date

Chris Wieberg, Director, Water Protection Program
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I1.

CONSTRUCTION PERMIT

CONSTRUCTION DESCRIPTION

Construction will include a manual coarse bar screen; an extended aeration package plant,
with flow equalization, one final clarifier, dual-cell tertiary anthracite filter, ultraviolet
disinfection, and post aeration; and a sludge holding tank; sludge is hauled to another facility.

This project will include installation and construction of approximately 179 linear feet (If) of
six-inch (6”’) polyvinyl chloride (PVC) Standard Dimension Ratio (SDR)-21 force main with
one air release valve, to connect the existing force main to the new bar screen.

A closure plan will need to be submitted to the Northeast Regional Office for review and
approval prior to any closure activites.

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 publically-owned treatment
works.

Cost Analysis for Compliance - The Department has made a reasonable search for empirical
data indicating the permit is affordable. The search consisted of a review of Department
records that might contain economic data on the community, a review of information
provided by the applicant as part of the application, and public comments received in
response to public notices of this draft permit. If the empirical cost data was used by the
permit writer, this data may consist of median household income, any other ongoing projects
that the Department has knowledge, and other demographic financial information that the
community provided as contemplated by Section 644.145.3.
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The Department is required to make a “finding of affordability” on the new environmental
requirement(s) within the permit; however, due to the limited costs associated with the new
requirement(s) the Department has determined the permit to be affordable based on the eight
requirements listed in Section 644.145.4, RSMo. The previous permit for this facility
included a finding of affordability which resulted in a schedule of compliance and the need
for upgrades. The facility completed an Antidegradation Review where they evaluated the
operation and maintenance costs of the alternatives evaluated and this option was selected.
As the expansion is part of the District’s planning and not additional requirements of the
Department, the new environmental requirements are considered affordable.

ITI.CONSTRUCTION PERMIT CONDITIONS

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

1. This construction permit does not authorize discharge.

2. All construction shall be consistent with plans and specifications signed and sealed by
Jesse Stephens, P.E., with Crockett Engineering Consultants, LLC, and as described in
this permit.

3. The department must be contacted in writing prior to making any changes to the plans
and specifications that would directly or indirectly have an impact on the capacity, flow,
system layout, or reliability of the proposed wastewater treatment facilities or any design
parameter that is addressed by 10 CSR 20-8, in accordance with 10 CSR 20-8.110(11).

4. State and federal law does not permit bypassing of raw wastewater, therefore steps must
be taken to ensure that raw wastewater does not discharge during construction. If a
sanitary sewer overflow or bypass occurs, report the appropriate information to the
Department’s Northeast Regional Office per 10 CSR 20-7.015(9)(G).

5. The wastewater treatment facility shall be located at least fifty feet (50”) from any
dwelling or establishment.

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

7. The wastewater facility structures, electrical equipment, and mechanical equipment shall
be protected from physical damage by not less than the one hundred (100)-year flood
elevation per 10 CSR 20-8.140(2)(B).The minimum distance between wastewater
treatment facilities and all potable water sources shall be at least three hundred feet (300")
per 10 CSR 20-8.140(2)(C)1.

8. In addition to the requirements for a construction permit, 10 CSR 20-6.200 requires land
disturbance activities of 1 acre or more to obtain a Missouri state operating permit to
discharge stormwater. The permit requires best management practices sufficient to
control runoff and sedimentation to protect waters of the state. Land disturbance permits
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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.

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

10. In accordance with 10 CSR 20-6.010(12), a full closure plan shall be submitted to the
Department’s Northeast Regional Office for review and approval of any permitted
wastewater treatment system being replaced. The closure plan must meet the
requirements outlined in Standard Conditions Part III of the Missouri State Operating
Permit No. MO-0126624. Closure shall not commence until the submitted closure plan is
approved by the Department.

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

e Protection of drinking water supplies shall be in accordance with 10 CSR
20-8.120(10). “There shall be no physical connections between a public or private
potable water supply system and a sewer, or appurtenance thereto which would
permit the passage of any wastewater or polluted water into the potable supply. No
water pipe shall pass through or come in contact with any part of a sewer manhole.”

o Sewers in relation to water works structures shall meet the requirements of
10 CSR 23-3.010 with respect to minimum distances from public water supply
wells or other water supply sources and structures.

o Sewer mains shall be laid at least 10 feet horizontally from any existing or
proposed water main. The distances shall be measured edge-to-edge. In cases
where it is not practical to maintain a 10 foot separation, the department may
allow a deviation on a case-by-case basis, if supported by data from the design
engineer. Such a deviation may allow installation of the sewer closer to a water
main, provided that the water main is in a separate trench or on an undisturbed
earth shelf located on either side of the sewer and at an elevation so the bottom of
the water main is at least 18 inches above the top of the sewer. If it is impossible
to obtain proper horizontal and vertical separation as described above for sewers,
the sewer must be constructed of slip-on or mechanical joint pipe or continuously


https://dnr.mo.gov/data-e-services/missouri-gateway-environmental-management-mogem
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https://dnr.mo.gov/data-e-services/water/electronic-permitting-epermitting
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encased and be pressure tested to 150 pounds per square inch to assure water
tightness.

o Manholes shall be located with the top access at or above grade level.

o Manholes should be located at least 10 feet horizontally from any existing or
proposed water main.

o Sewers crossing water mains shall be laid to provide a minimum vertical distance
of 18 inches between the outside of the water main and the outside of the sewer.
This shall be the case where the water main is either above or below the sewer.
The crossing shall be arranged so that the sewer joints will be equidistant and as
far as possible from the water main joints. Where a water main crosses under a
sewer, adequate structural support shall be provided for the sewer to maintain line
and grade. When it is impossible to obtain proper vertical separation as stipulated
above, one of the following methods must be specified:

= The sewer shall be designed and constructed equal to the water pipe and
shall be pressure tested to assure water tightness prior to backfilling; or

= Either the water main or sewer line may be continuously encased or
enclosed in a watertight carrier pipe which extends 10 feet on both sides of
the crossing, measured perpendicular to the water main. The carrier pipe
shall be of materials approved by the department for use in water main
construction.

e Vacuum testing, if specified for concrete sewer manholes, shall conform to the test
procedures in ASTM C1244 — 11(2017) Standard Test Method for Concrete Sewer
Manholes by the Negative Air Pressure (Vacuum) Test Prior to Backfill, as approved
and published April 1, 2017, or the manufacturer’s recommendation. 10 CSR
20-8.120(4)(F)1.

e Exfiltration testing, if specified for concrete sewer manholes, shall conform to the test
procedures in ASTM C969 — 17 Standard Practice for Infiltration and Exfiltration
Acceptance Testing of Installed Precast Concrete Pipe Sewer Lines, as approved and
published April 1,2017. 10 CSR 20-8.120(4)(F)2.

¢ 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)
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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)

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)

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

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 Adequate provisions shall be made to effectively protect facility personnel and
visitors from hazards. The following shall be provided to fulfill the particular needs of
each wastewater treatment facility:

o Fencing. Enclose the facility site with a fence designed to discourage the entrance
of unauthorized persons and animals; 10 CSR 20-8.140(8)(A)
o Gratings over appropriate areas of treatment units where access for maintenance
is necessary; 10 CSR 20-8.140(8)(B)

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)

o 10 CSR 20-8.140(8)(G) Portable lighting equipment complying with NEC
requirements. See subsection (7)(B) of this rule;

o 10 CSR 20-8.140(8)(H) Gas detectors listed and labeled for use in NEC Class I,
Division 1, Group D locations. See subsection (7)(B) of this rule;

o Appropriately-placed warning signs for slippery areas, non-potable water fixtures
(see subparagraph (7)(D)3.B. of this rule), low head clearance areas, open service
manholes, hazardous chemical storage areas, flammable fuel storage areas, high
noise areas, etc.; 10 CSR 20-8.140(8)(I)

o 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)

O O O O

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 (rease interceptors shall be provided on kitchen drain lines from institutions,
hospitals, hotels, restaurants, schools, bars, cafeterias, clubs, and other establishments
from which relatively large amounts of grease may be discharged to a wastewater
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treatment facility owned by the grease producing entity. Grease interceptors are
typically constructed from fiberglass reinforced polyester, high density polyethylene
(HDPE), or concrete. For corrugated HDPE grease interceptors, follow ASTM F2649
— 14 Standard Specification for Corrugated High Density Polyethylene (HDPE)
Grease Interceptor Tanks, as approved and published September 1, 2014. For precast
concrete grease interceptor tanks, follow ASTM C1613 — 17 Standard Specification
for Precast Concrete Grease Interceptor Tanks, as approved and published
September 1, 2017. 10 CSR 20-8.150(3)

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 deck gratings with adequate
provisions for removal or opening to facilitate raking. 10 CSR 20-8.150(4)(A)3.A.(I)

e Grit removal facilities are required for wastewater treatment facilities that utilize
membrane bioreactors for secondary treatment; utilize anaerobic digestion; receive
wastewater from combined sewers; or receive wastewater from collection systems
that receive substantial amounts of grit. 10 CSR 20-8.150(6)

e Overflow weirs shall be readily adjustable over the life of the structure to correct for
differential settlement of the tank. 10 CSR 20-8.160(3)(C)1.

e Walls of settling tanks shall extend at least six inches (6") above the surrounding
ground surface and shall provide not less than twelve inches (12") of freeboard.
10 CSR 20-8.160(3)(E)

e Safety features shall appropriately include machinery covers, life lines, handrails on
all stairways and walkways, and slip resistant surfaces. For additional safety follow
the provisions listed in 10 CSR 20-8.140(8). 10 CSR 20-8.160(5)(A)

e The design shall provide for convenient and safe access to routine maintenance items
such as gear boxes, scum removal mechanism, baffles, weirs, inlet stilling baftle
areas, and effluent channels. 10 CSR 20-8.160(5)(B)

e For electrical equipment, fixtures, and controls in enclosed settling basins and scum
tanks, where hazardous concentrations of flammable gases or vapors may accumulate,
follow the provisions in 10 CSR 20-8.140(7)(B). The fixtures and controls shall be
conveniently located and safely accessible for operation and maintenance. 10 CSR
20-8.160(5)(C)
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e 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 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 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 For solids pumping systems, audio-visual alarms shall be provided in accordance with
10 CSR 20-8.140(7)(C) for:
o Pump failure; 10 CSR 20-8.170(6)(A)
o Pressure loss; 10 CSR 20-8.170(6)(B) and
o High pressure. 10 CSR 20-8.170(6)(C)

e Emergency Power. Disinfection processes, when used, shall be provided during all
power outages. 10 CSR 20-8.190(2)(A) & 10 CSR 20-8.140(7)(A)2.

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 pWes/cm?). 10 CSR 20-8.190(5)(A)4.

e Open channel UV systems. The combination of the total number of banks 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)1.

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.
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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.

e Filtration systems shall be preceded with additional process, such as chemical
coagulation and sedimentation or other acceptable process. 10 CSR 20-8.210(3)(A)

e Filtration systems shall have:

o Convenient access to all components and the media surface for inspection and
maintenance without taking other units out of service; 10 CSR 20-
8.210(3)(B)1.A.

o Enclosed controls and heating and ventilation equipment to control humidity;

10 CSR 20-8.210(3)(B)1.B. and

o The capacity to process the design average flow to the filters with the largest unit

out of service utilizing a minimum of two (2) units. 10 CSR 20-8.210(3)(B)1.C.

12. Upon completion of construction:

A. The Boone County Regional Sewer District will become the continuing 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; and

C. Submit the enclosed form Statement of Work Completed to the Department in
accordance with 10 CSR 20-6.010(5)(N).

IV.REVIEW SUMMARY

1. CONSTRUCTION PURPOSE

A new package plant is being constructed to provide treatment for the existing

26 homes in the Brookfield Estates subdivision as well as the proposed 48 homes in
the new Oak Hill Estates subdivision, with a new design average flow of 30,000
gallons per day (gpd). An antidegradation evaluation was required, leading to lower
effluent limits. In addition, the proposed WWTP is also needed to meet final effluent
limits for ammonia and E. coli, as required in the existing operating permit.

2. FACILITY DESCRIPTION

The BCRSD, Brookfield Estates WWTP is located approximately 0.1 miles northeast
of the intersection of Lake Meadows Way & Brook Valley Drive, approximately

three miles south of Columbia, in Boone County, Missouri. The existing facility has a
design average flow of 10,500 gpd, which is being increased to 30,000 gpd, to serve a
hydraulic population equivalent of approximately 400 people, based on 75 gpd/capita.
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The existing system is a recirculating sand filter, with septic tanks at each home for
pretreatment. The existing system will be closed, and a new extended aeration
package plant constructed. A concurrent construction permit (MOGSE0240) was
issued September 9, 2021, for sewer extension to serve the Oak Hill Estates
subdivision. The Oak Hill Estates will include simplex grinder pumps at each home.
The existing collection system for the Brookfield Estates subdivision (and septic
tanks at each home) will remain and be rerouted to the new WWTP.

The proposed WWTP will include a manual coarse bar screen, flow equalization tank
(~10,000 gallons), flow regulator (~20.83 gpm), aeration tank (~30,000 gallons), one
clarifier, dual tertiary media filter (~20.83 gpm each) with filtrate clearwell and
backwash mudwell, post aeration tank (~1,560 gallons; ~75 min), and UV
disinfection. Sludge will be transferred to a sludge holding tank (~10,000 gallons)
then hauled to another WWTP for treatment. One manhole and ~151 linear feet of
eight-inch PVC (SDR-35) pipe will connect the new collection system to the bar
screen.

3. COMPLIANCE PARAMETERS

The proposed project is required to meet final effluent limits as established in the
Antidegradation review dated December 15, 2020.

These effluent limits will be applicable to the facility following the completion of

construction:
Parameter Units Monthly average limit
Biochemical Oxygen Demands mg/L 10
Ibs/day 2.5
Total Suspended Solids mg/L 10
Ibs/day 2.5
Ammonia as N-(Apr to Sep) mg/L 0.6
Ammonia as N-(Oct to Mar) mg/L 2.1
pH SU 6.5-9.0
E. coli #/100mL 126 ©
Chloride mg/L 208 @

® Due to discharging upstream of a losing stream, the operating permit requires 126
as a daily maximum effluent limit and monitoring only of the monthly effluent
concentration.

@ Chloride limits go into effect on November 1, 2035, and were not modified as part
of the construction-permit process.

4. ANTIDEGRADATION

The Department has reviewed the antidegradation report for this facility and issued
the Water Quality and Antidegradation Review dated December 15, 2020, due to
increasing the design average flow to 30,000 gpd.

See APPENDIX — ANTIDEGRADATION.
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5. REVIEW of MAJOR TREATMENT DESIGN CRITERIA

Construction will cover the following items:

Components are designed for a Population Equivalent of 400, based on a
hydraulic loading to the system with a basis of 75 gpd/capita. The WWTF will

serve the existing Brookfield Estates development as well as the new Oak Hill
Estates development. The existing Brookfield Estates WWTF currently treats
domestic waste with septic tanks and a recirculating sand filter, which will be
closed. The new Oak Hill Estates development will include a new pressure sewer
collection system with grinder pumps at each home.

Flow Measurement — Installation of accurate flow measurement devices will give

the treatment facility a means of improved data analysis.

o V-notch Weir —A v-notch weir with a 60-degree notch angle; appropriate for
flows up to at least 68 gpm (~97,920 gpd). A Greyline ultrasonic sensor will
be mounted above the channel to measure flow rate. This will be connected to
the Omni-Site Crystal Ball monitoring system.

Screening — Installation of screening devices removes nuisance inorganic

materials from raw wastewater.

o Manual Coarse Bar Screen — The manual coarse bar screen will have an
adjustable bar spacing of - to ¥4-inch and be positioned at an angle of 70
degrees from the horizontal to allow for manual raking of the screen. The
coarse bar screen is followed by flow equalization and a flow regulator.

Extended Aeration Package Plant — Installation of one DPi Water Solutions, LLC,

extended aeration package plant capable of treating a design average flow of

30,000 gpd. The following components are integrated into the cast-in-place

concrete package plant:

o Flow Equalization — A flow equalization chamber with a volume of ~10,000
gallons will be provided. The proposed flow equalization tank is 12 ft by 11 ft,
9 in by 9 ft, 6 in deep, which holds approximately 33% of the average daily
flow. Aeration is provided by means of blowers with 3-hp motors capable of
supplying at least 27 scfm to two course-bubble diffuser arrays with six
diffusers each (SSI Relia-bill or approved equal) on one side of the basin with
a maximum capacity of 30 scfm per diffuser. Duplex flow-equalization pumps
(3-hp, float-controlled) transfer wastewater through a flow-control box to the
aeration chamber (~108 gpm at 17 ft TDH). The flow-control box allows
~20.83 gpm (30,000 gpd) of wastewater to flow to the aeration basin (with a
maximum of 51.8 gpm); the remaining wastewater is returned to the
equalization basin (allowing additional mixing and aeration in the equalization
tank).

o Aeration Chamber — One aeration tank (12 ft by 11 ft 9 in by 9% ft sidewater
depth) with a total volume of ~4,028 ft* (~30,000 gal) will be provided.
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Aeration by means of duplex 7.5-hp blowers capable of supplying 135 scfm to
54 fine bubble diffusers (AFD 270-E 9” or approved equal) with a capacity of
at least 3 scfm per diffuser. The aeration chambers are designed for an average
daily loading of ~60.08 1bs BODs. A transfer pipe and elbow allows
wastewater from the aeration chamber to move by gravity to the clarifier.

Final Clarifier — The final circular clarifier will have a settling volume of
~7,046 gallons and a detention time of ~5.6 hours with a settling rate of
~955 gpd/ft* (including the design average flow and 150% RAS return). An
air lift surface skimmer is provided to remove grease and floatables and send
them to the sludge holding chamber. An adjustable v-notch weir provides
~28.3 If of skimming surface for 75,000 gpd. The clarified effluent will flow
by gravity to the disinfection system. Air-lift piping will be provided (using
the aeration basin pumps) to move settled sludge from the hopper bottom to
the sludge holding chamber or return to the aeration chamber as return
activated sludge.
Anthracite Media Tertiary Filtration — Installation of two tertiary-filtration
cells, consisting of at least 12 inches of anthracite (1-1.1 mm) covered by at
least 12 inches of sand (0.8-1.2 mm). Wastewater will be pulled through the
media via 1-hp pumps (54 gpm at 13 ft TDH). Each cell is ~5 ft by 4 ft, 2 in
with a total filtration area of 20.83 ft%, capable of treating an average design
flow of 30,000 gpd. With one unit out-of-service, the tertiary filter cells are
capable of treating a peak flow of at least 20.83 gpm at a maximum flux rate
of 1 gpm/ft. Filtered water goes to a ~6,774- gallon “clearwell” that is used to
store filtered water for backwashing at a rate of 15 gpm/sqft (1/2-hp motor
capable of 313 gpm at 33.5 ft TDH) or to send to the post-aeration tank before
disinfection. An air-scour blower supplies ~52 cfm to assist backwashing.
Backwash water goes to a ~6,400-gallon “mudwell” that is used to store
backwashed water, with Y2-hp pumps (58 gpm at 19 ft TDH) used to transfer
sludge to the flow equalization tank.
Post Aeration Chamber — To increase dissolved oxygen in the effluent after
disinfection, the treated wastewater will go through a ~1,560 gallon aeration
basin (4 ft by 5% ft by 9% ft). HRT at design average flow is ~75 minutes.
The tank will be provided mixing and aeration by a 3-hp blower and an array
of SSI CAP75 coarse bubble diffusers (or approved equal) capable of at least
19 SCFM.
Disinfection — Disinfection is the process of removal, deactivation, or killing
of pathogenic microorganisms.
= Open-Channel Ultraviolet (UV) — An open channel, gravity flow, low
pressure high intensity UV disinfection system (Aqua Azul AZ-800 or
approved equal) capable of treating a peak flow of 68 gpm while
delivering a minimum UV intensity of 30 mJ/cm? with an expected
ultraviolet transmissivity of 65% or greater. The single open channel
UV system consists of one bank, with four lamp modules and two lamps
per module. The disinfected effluent will flow by gravity through flow
measurement equipment and to Outfall No. 001.
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o Sludge Holding Chamber — The sludge holding chamber will have a volume
of ~10,000 gallons. The aeration chamber blowers will supply ~40 cfm of air
to the two course bubble diffuser arrays with six diffusers each, with a
maximum capacity of 30 scfim per diffuser. Supernatant will overflow back to
the flow equalization chamber. Sludge removal shall be by contract hauler.

e Emergency Power — A 40 kW standby diesel generator and manual transfer
switch will be provided to operate the WWTF in event of a power failure.

6. OPERATING PERMIT

Operating permit MO-0126624 will require a modification to reflect the construction
activities. The modified Brookfield Estates WWTP, MO-0126624, was successfully
public noticed from December 17, 2021, to January 17, 2022. One comment was
received from BCRSD, which does not require a re-public notice at this time. 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. If at that
time losing stream limits were re-evaluated and removed by the Missouri Geological
Survey, then the operating permit may be revised to remove the losing stream
designation and modify the related limits and requirements for E. coli bacteria.
However, a re-public notice may be required prior to issuing a revised operating
permit.

This facility does not meet the requirements of the MOGD issued on July 1, 2019,
for the following reason: publicly owned and additional limits (and schedule) for
chlorides.

7. CONSTRUCTION PERMIT MODIFICATION

This construction permit is being modified upon the request of the facility owner
based on revisions worked out with the BCRSD. Primarily, the separate bar screen
was removed and combined with the flow splitter/regulator.
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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

APPENDICES

e Map / Process Flow Diagram
e Antidegradation
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APPENDIX—MAP/PROCESS FLOW DIAGRAM
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APPENDIX—MAP/PROCESS FLOW DIAGRAM (continued)

OAK HILL WW AND AIR FLOW
BLOCK DESCRIPTION FLUID
1 6" FLOW SPLITTER RETURN PIPE ww
2 6" FLOW SPLITTTER TO AERATION PIPE ww
3 3" SLUDGE RETURN PIPE WITH VALVES SLUDGE
4 2" SCUM RETURN PIPE SCUM/WW
5 CLARIFIER TO TERITARY AND BYPASS PIPE (6" AND 4") ww
6 TERTIERY TO FILTRATE AND BACKWASH PUMP PIPING PROCESSED WATER
7 TERIARY BACKWASH OVERFLOW ww
8 TERTIARY/BACKWASH RETURN TO EQ PIPING ww
9 POST AERATION TO CLEARWELL PIPE PROCESSED WATER
10 EQ HEADER MANIFOLD AIR
11 POST AERATION, AND TERTIARY AIR HEADER PIPE AIR
12 AERATION BLOWER MANIFOLD AIR
13 FINE BUBBLE DIFFUSER GRID (INSIDE AERATION BASIN) AIR
14 SLUDGE PUMPOUT PIPE (THREADED) SLUDGE
15 CLARIFIER AIRLIFT HEADER PIPE AIR
16 SLUDGE AERATION HEADER (2x 1-1/4" BALL VALVES) AIR
I PUMPS AND SOLENOID VALVES
INAME DESCRIPTION
|EQP-1 EQ basin pumps —% hp 108 gpm at 17’ TDH
|[ear-2 EQ basin pumps — % Hp
I BBP-1 Backwash pump —1 % hp submersible 313 gpm at 33.5’ TDH
IBBP-Z Backwash pump =1 % hp submersible
ImBP-1  [Mud well pump —% hp submersible 58 gpm at 19’ TDH
[mBP-2  [Mud well pump =% hp submersible
ASV-1 Air Scour valve- actuated ball valve
CFV-1 Cell Filtrate valves — actuated ball valve
CFV-2 Cell Filtrate valves — actuated ball valve
CPV-1 Cell Filtrate Pump Valves- actuated ball valve
CPV-2 Cell Filtrate Pump Valves- actuated ball valve
|EQV-1 EQ basin-solenoid valve
|[eqv-2 EQ basin-solenoid valve
[Bwv-1  [Backwash valve- actuated ball valve
[pav-1 Post Aeration valve-solenoid valve
FBP-1 Filtrate Pumps —1 hp 54 gpm at 13’ TDH
FBP-2 Filtrate Pumps -1 hp on VFD; will scour media before reaching 13’ TDH

Permit No. CP0002253
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APPENDIX—ANTIDEGRADATION

Water Quality and Antidegradation Review

Department’s Alternatives Analysis for
Domestic Wastewater Facilities with Design Flow
Less Than 50,000 Gallons per Day

For Protection of Water Quality and Determination of Effluent Limits at

BCRSD, Brookfield Estates WWTF

December, 2020
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1. WATER QUALITY INFORMATION

In accordance with Missouri’s Water Quality Standard [10 CSR 20-7.031(3)] and federal antidegradation policy at
Title 40 Code of Federal Regulation (CFR) Section 131.12 (a), the Missouri Department of Natural Resources
(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.

2. APPLICABILITY

This Water Quality and Antidegradation Review is for facilities that produce primarily domestic wastewater and
discharge less than 50,000 gallons per day. This General Antidegradation Review is not applicable to facilities
where the receiving waterbody, or downstream waterbodies, have a Total Maximum Daily Load (TMDL) or are
303(d) or 305(b) listed for the pollutants of concern (POCs) addressed in this alternatives analysis, with an exception
for waterbodies that are listed for E. coli since disinfection will be required. For receiving waters that are impaired
for pollutants other than E. coli, the Antidegradation Implementation Procedure requires a Tier 1 approach and the
applicant must demonstrate that the discharge will not “cause or contribute” to the impairment. For these site-
specific mixed tier reviews (where some POCs are Tier 1 and others are Tier 2) applicants may use the alternative
analysis presented in this document for the Tier 2 pollutants.

Facilities that are currently under enforcement will need to coordinate with the Water Protection Program’s
compliance and enforcement section to determine applicability for the Department’s Alternatives Analysis. No
mixing will be included in this review for receiving waterbodies. If the applicant would like to have effluent
limitation derivation include mixing considerations, a site-specific alternatives analysis will need to be completed.

3. TIER DETERMINATION

Below is a list of pollutants of concern reasonably expected to be in the discharge for a domestic wastewater
treatment facility. Pollutants of concern are defined as those pollutants “proposed for discharge that affects
beneficial use(s) in waters of the state. POCs include pollutants that create conditions unfavorable to beneficial uses
in the water body receiving the discharge or proposed to receive the discharge” (AIP, Page 7). No existing water
quality data is required because all POCs were considered to be Tier 2 and significantly degrading in the absence of
existing water quality. Assumed uses for the receiving waterbody are General Criteria, Protection of Warm Water
Aquatic Life (AQL), Human Health Protection (HHP), Irrigation (IRR), and Livestock & Wildlife Protection
(LWP). If any Tier 1 Pollutants of Concern not addressed in this alternatives analysis will be discharged, the
applicant must submit the Path D: Tier I Preliminary Review Request form for those pollutants.

Table 1. Pollutants of Concern and Tier Determination

POLLUTANTS OF CONCERN TIER* DEGRADATION COMMENT*#%**
Biochemical Oxygen Demand (BODs)/DO 2 Significant
Total Suspended Solids (TSS) ok Significant
Ammonia 2 Significant

pH Ak Significant Permit limits applied
Escherichia coli (E. coli) 2 Significant
Total Phosphorus (TP) 2 Significant
* Tier assumed.

**  Tier determination not possible: No in-stream standard for this parameter.

***  The standard for this parameter is a range.
**%% Permit limits for other parameters including Oil & Grease, Total Residual Chlorine, and Nitrates will be applied based on
water quality standards and criteria as applicable.

Total Residual Chlorine (TRC) effluent limits of 0.017 mg/L daily maximum, 0.008 mg/L monthly average are
recommended if chlorine is used as a disinfectant. Standard compliance language for TRC, including the minimum level
(ML), may be included in the operating permit.
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4. DEMONSTRATION OF NECESSITY AND SOCIAL AND ECONOMIC IMPORTANCE

Missouri’s Antidegradation Implementation Procedures (AIP) specify that if the proposed activity results in
significant degradation then a demonstration of necessity (i.e., alternatives analysis) and a determination of social
and economic importance are required. The applicant must submit the Antidegradation Review Submittal: Voluntary
Tier 2 — Significant Degradation for Domestic Wastewater Facilities with Design Flow Less Than 50,000 Gallons
per Day form. This analysis will serve as the applicant’s alternatives analysis to fulfill the requirements of the AIP.

A Geohydrologic Evaluation must be submitted with the Antidegradation Review Request.

A Missouri Department of Conservation Natural Heritage Review Report must be obtained by the applicant. The
applicant should review the Natural Heritage Review and contact the U.S. Fish and Wildlife Service and the
Missouri Department of Conservation for further coordination if necessary.

4.1. NO DISCHARGE EVALUATION

According to 10 CSR 20-6.010(4)(A)5.B., facility plans must include an evaluation of the feasibility of constructing
and operating a facility with no discharge to waters of the state if the report is for a new or modified wastewater
treatment facility. Per the Antidegradation Implementation Procedure Section II.B.1, for discharges likely to cause
significant degradation, applicants must provide an analysis of non-degrading alternatives. No-discharge alternatives
may include surface land application, subsurface land application, and connection to a regional treatment facility.

The applicant must submit the Antidegradation: Regionalization and No-Discharge Evaluation form to demonstrate
that a no-discharge facility is not feasible for this site. If the information provided on the form is not sufficient to
demonstrate that a no-discharge facility is not feasible, a more detailed evaluation of no discharge options will be
required before the Department can complete its determination.

4.2. DEMONSTRATION OF NECESSITY

The Department has used available data to complete an alternatives analysis of previously evaluated treatment
technologies and expected performance. Data from fifty-four Water Quality and Antidegradation Reviews
(WQARs) completed between March 2011 and April 2018 was evaluated and results are presented in Figure 1,
Figure 2, and Table 2 below.

The data include eleven facilities designed to provide a high level of treatment to meet more stringent potential
future ammonia as N effluent limits based on the 2013 EPA Ammonia criteria for the protection of mussels and gill-
breathing snails. The data available to date indicates that the cost of facilities of this size range designed to meet
these more stringent ammonia criteria is not substantively higher than other facilities designed to meet the current
ammonia criteria.

The data include sixteen facilities designed to meet BOD and TSS effluent limits of 10 mg/L monthly average and
15 mg/L daily maximum or weekly average. The data available to date indicates that the cost of facilities designed
to meet BOD and TSS effluent limits of 10 mg/L monthly average and 15 mg/L daily maximum or weekly average
is not substantively higher than other facilities of this size range designed to meet less stringent BOD and TSS
effluent limits.

The data include 28 facilities that will discharge to lakes. Of those facilities, 12 received ammonia limits in line with
water quality based effluent limits for discharges to streams without mixing of around 3.7 mg/L summer daily
maximum, 1.4 mg/L summer monthly average and 7.5 mg/L winter daily max, 2.9 mg/L winter monthly average.
Two of the lake-discharging facilities received more stringent ammonia limits of 1.7 mg/L daily maximum, 0.6
mg/L monthly average; and one received ammonia limits of 1.7 mg/L summer daily maximum, 0.6 mg/L summer
monthly average and 5.6 mg/L winter daily max, 2.1 mg/L winter monthly average. The data available indicate that
the cost for facilities designed to meet ammonia limits in line with water quality based effluent limits for streams
without mixing (3.7/1.4, 7.5/2.9) is not higher than other facilities of this size range designed to meet less stringent
ammonia limits. These limits are more protective than existing water quality based effluent limits for discharges to
lakes where the acute criteria is used to determine the baseline (12.1 mg/L daily maximum, 4.6 mg/L monthly
average).

Facilities that were designed to meet limits based on the 2013 EPA ammonia criteria included a membrane
bioreactor, extended aeration package plant, recirculating textile filter, recirculating sand filter, recirculating sand
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filter with moving bed biofilm reactor, sequencing batch reactor, integrated fixed film activated sludge system, and
a proprietary aeration system.

Membrane bioreactor (MBR) systems combine a suspended growth biological reactor with solids removal via
filtration across a membrane. The membranes can be designed for and operated in small spaces and with high
removal efficiency of contaminants such as nitrogen, phosphorus, bacteria, biochemical oxygen demand, and total
suspended solids. Membrane filtration allows a higher biomass concentration to be maintained in the treatment tank,
thereby allowing smaller bioreactors to be used for a smaller footprint. MBR systems provide operational flexibility
with respect to flow rates, as well as the ability to readily add or subtract units as needed, but that flexibility has
limits. Membranes typically require that the water surface be maintained above a minimum elevation so that the
membranes remain wet during operation. Throughput limitations are dictated by the physical properties of the
membrane, and the result is that peak design flows generally should be no more than 1.5 to 2 times the average
design flow. If peak flows exceed that limit, additional membranes may be needed to process the peak flow, or
equalization may need to be included in the design. MBR systems typically have higher capital and operating costs
than conventional systems.

The extended aeration process is a modification of the activated sludge process that provides biological treatment for
the removal of biodegradable organic wastes under aerobic conditions. Wastewater in the aeration tank is mixed and
oxygen is provided to the microorganisms. The mixed liquor then flows to a clarifier or settling chamber where most
microorganisms settle to the bottom of the clarifier and a portion are pumped back to the beginning of the plant. The
clarified wastewater flows over a weir and into a collection channel before being disinfected and discharged.
Extended aeration is often used in smaller prefabricated package-type plants where lower operating efficiency is
offset by mechanical simplicity and minimized design costs. In comparison to traditional activated sludge, longer
mixing time with aged sludge and light loading (low F:M) offers a stable biological ecosystem better adapted for
effectively treating waste load fluctuations from variable occupancy situations. Although the process is stable and
easier to operate, extended aeration systems may discharge higher effluent suspended solids than found under
conventional loadings.

Moving Bed Biofilm reactor (MBBR) systems may be a single aerated reactor, or several in series, with a buoyant
free-moving plastic biofilm carrier media. MBBR systems can be designed to be capable of meeting more stringent
total nitrogen limits. They produce a significantly reduced solids loading to the liquid-solids separation unit, the
biofilm improves process stability, they offer flexibility to meet specific treatment objectives, and they are well
suited for retrofit into existing treatment systems. MBBR systems require a smaller tank volume than a conventional
activated sludge system and therefore have a smaller footprint. Adequate mixing must be provided to ensure that
free-floating media remains uniformly distributed and screens must be provided to retain the media within the
reactors.

Integrated fixed film activated sludge (IFAS) systems add fixed or free-floating media to an activated sludge basin.
The process gets its name from combining a conventional activated sludge process with a fixed film system. This
treatment system is similar to an MBBR; however MBBR systems do not recycle sludge. IFAS systems are often
installed as a retrofit solution to conventional activated sludge systems. They require a smaller tank volume than a
conventional activated sludge system and therefore have a smaller footprint. The biofilm combines aerobic,
anaerobic, and anoxic zones promoting better nitrification compared to conventional activated sludge systems and
the biofilm improves process stability. Adequate mixing must be provided to ensure that free-floating media remains
uniformly distributed and to slough biomass from the media. Higher dissolved oxygen concentrations may be
required as compared to conventional activated sludge. Screens must be provided to retain the media within the
reactors.

Recirculating sand filters (RSF) remove contaminants in wastewater through physical, chemical, and, most
importantly, biological processes. The three common components are a pretreatment unit (generally a septic tank), a
recirculation tank, and a sand filter. In the recirculation tank, raw effluent from the septic tank and the sand filter
filtrate are mixed and pumped back to the sand filter bed. RSFs are effective in applications with high levels of BOD
and can provide a good effluent quality with 85 - 95% removal of BOD and TSS. They can be designed to provide
nitrification, but this requires increased surface area. Treatment is affected by extremely cold weather. Treatment
capacity can be expanded through modular design. RSFs require routine maintenance, although the complexity of
maintenance is generally minimal.



BCRSD Brookfield Estates WWTP, MO-0126624
Antidegradation Analysis, Page #6

Recirculating textile filters systems are configured similar to an RSF except the filter media is an engineered fabric
textile. They can be configured to provide nitrification, but this may require additional treatment units. They have a
small operating footprint, are more aesthetically pleasing than some other treatment options, produce minimal noise,
have the ability to handle variable flows, and have simple maintenance.

In addition to the treatment technologies listed above, all of which had previous WQARs that established advanced
ammonia limits, there are other technology alternatives that can meet the advanced ammonia limits including
conventional activated sludge, oxidation ditch, and lagoon retrofits. To obtain this level of performance, all
technologies must be properly designed to accommodate nitrification and de-nitrification and they must be properly
and actively operated.

The above treatment system descriptions were adapted from EPA technology fact sheets and Design of Municipal
Wastewater Treatment Plants: WEF Manual of Practice No. 8 ASCE Manuals and Reports on Engineering Practice
No. 76, Fifth Edition, as well as other readily available sources and previous Water Quality and Antidegradation
Reviews.

FIGURE 1. DESIGN FLOW VS. PRESENT WORTH COST VS. AMMONIA LIMITS
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FIGURE 2. DESIGN FLOW VS. PRESENT WORTH COST Vs. BOD & TSS LMITS
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Technolo BOD (mglL) TSS (mglL) Summer Ammonia Winter Ammonia WZ:: %nc:st
Design ad g N (mg/L) (mg/L) $)
DATE Flow Daily Max Daily Max $ PWigpd
(MGD) H Monthly H Monthly Daily Monthly Daily Monthly
or Weekly or Weekly . .
Average Average | Maximum | Average | Maximum | Average
Average Average

4/16/2018 | *0.000450 | Recirculating Textile Filter 15 10 20 15 3.7 14 7.5 2.9 66,838 149

5/2/2012 | *0.000555 | Recirculating Textile Filter 15 10 20 15 121 4.6 121 4.6 62,506 113

4/2/2013 | *0.000555 | Recirculating Textile Filter 15 10 20 15 121 4.6 121 4.6 62,506 113
10/1/2014 | *0.000555 | Extended Aeration Package Plant 15 10 225 15 7.8 3 7.8 3 62,506 113
4/17/2017 | *0.000555 | Recirculating Textile Filter 15 10 20 15 3.7 14 7.5 29 66,838 120

4/4/2012 0.000800 | Recirculating Textile Filter 30 15 30 15 4 1.5 7.7 29 127,427 159
12/1/2013 | *0.000821 | Membrane Bioreactor 30 20 30 20 121 4.6 121 4.6 61,240 75

9/2/2012 0.001000 | Recirculating Textile Filter 15 10 15 10 3.7 14 7.5 29 162,007 162

7/6/2011 | *0.001240 | Recirculating Textile Filter 15 10 22 15 6 3 6 3 91,000 73

1/1/2015 | *0.001400 | Recirculating Textile Filter 15 10 23 15 3.7 14 7.6 29 102,174 73

9/8/2017 | *0.001800 | Recirculating Textile Filter 30 20 30 20 1.7 0.6 1.7 0.6 170,879 95

9/5/2017 | *0.002200 | Recirculating Textile Filter 30 20 30 20 1.7 0.6 1.7 0.6 170,879 78

5/5/2011 0.002500 | Extended Aeration 15 10 15 10 3.7 14 7.5 29 198,000 79
8/31/2017 | 0.002700 | New rechnology Primary Tank with 15 10 15 10 17 0.6 56 2.1 485,000 180

9/1/2011 *0.003000 | Recirculating Textile Filter 15 10 15 10 121 4.6 121 4.6 220,915 74

3/1/2012 0.003000 | Extended Aeration Package Plant 15 10 20 15 3.7 14 7.5 29 92,604 31
2/22/2016 | *0.003700 | Recirculating Rock Filter 30 20 30 20 7.3 2.8 7.3 2.8 115,688 31

7/4/2011 *0.003750 | Recirculating Textile Filter 15 10 20 15 121 4.6 121 4.6 283,000 75

4/1/2014 | *0.003885 | Recirculating Sand Filter 15 10 15 10 3.7 1.4 7.5 29 132,185 34
12/1/2012 | *0.004500 | Recirculating Sand Filter 15 10 23 15 121 4.6 121 4.6 133,676 30

6/3/2013 | *0.004718 | Recirculating Sand Filter 30 20 30 20 121 4.6 121 4.6 203,060 43
11/2/2011 *0.004950 | Recirculating Sand Filter 15 10 20 15 3.5 14 7.5 29 114,058 23

6/4/2011 0.005000 | Moving Bed Biofilm Reactor 45 30 45 30 5.7 2.2 8.2 3.2 127,000 25
8/22/2017 0.005500 | Recirculating Sand Filter 15 10 20 15 1.7 0.6 5.6 21 123,224 22

9/6/2012 | 0.005600 | 2Xtended Aeration with Filtration 15 10 15 10 3.7 14 7.5 2.9 130,000 23

and Aerated Holding Tanks
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Summer Ammonia Winter Ammonia Present
Design Technology BOD (mgl/L) TSS (mg/L) (mglL) (mglL) Wort(g)Cost
DATE Flow Daily Max Daily Max $ PWigpd
(MGD) Y Monthly Y Monthly Daily Monthly Daily Monthly
or Weekly or Weekly it it
Average Average | Maximum | Average | Maximum | Average
Average Average
6/1/2011 0.006000 | Recirculating Sand Filter 15 10 15 10 3.7 14 7.5 29 176,239 29
Modular Fixed Film Activated
3/1/2011 0.007875 Sludge with Constructed Wetlands 30 20 30 20 3.7 14 7.5 29 285,780 36
4/3/2012 | *0.008210 | Membrane Bioreactor 15 10 15 10 2.6 1 2.6 1 61,240 7
8/5/2014 0.009000 | Recirculating Sand Filter 15 10 20 15 3.1 1.2 7.5 29 203,698 23
1/1/2014 0.009000 | Membrane Bioreactor 15 10 15 10 1.6 0.6 5.5 2.1 217,739 24
4/6/2012 0.009100 | Membrane Bioreactor 15 10 20 15 3.7 1.4 7.5 29 222,160 24
3/7/2012 | *0.009158 | Recirculating Gravel filter 30 20 30 20 3.7 1.5 6.5 2.5 163,681 18
3/6/2017 0.010000 | Extended aeration 33 22 33 22 1.7 0.6 5.6 21 941,800 94
6/1/2014 0.013125 | Recirculating Sand Filter 45 30 45 30 3 1.1 6 2.3 189,985 14
8/4/2012 | *0.014000 | Extended Aeration 15 10 15 10 3.7 1.4 7.5 2.8 188,208 13
7/1/2014 0.015540 | Recirculating Sand Filter 23 15 23 15 3.9 1.5 7.8 3 450,986 29
7/5/2011 | *0.015750 | Recirculating Sand Filter 15 10 20 15 7.8 25 7.8 2.5 226,969 14
2/27/2015 0.016500 | Extended Aeration Package Plant 45 30 45 30 3.7 1.4 7.5 2.9 187,957 11
7/1/2012 0.016650 | Extended Aeration 15 10 20 15 3.7 14 7.5 29 317,750 19
9/3/2014 0.017800 | Extended Aeration Package Plant 45 30 45 30 1.4 0.6 29 2.1 507,618 29
Recirculating Sand Filter, Polishing
5/11/2015 | *0.018000 | Reactor, Chemical Phosphorus 15 10 15 10 3.7 1.4 6.5 2.1 320,318 18
Removal
Recirculating Textile Filter with
7/3/2013 | *0.018500 | Chemical & Filter Phosphorus 15 10 20 15 3.7 1.4 7.5 2.9 130,000 7
Removal
12/7/2017 | *0.018800 | Recirculating Sand Filter 15 10 15 10 6 23 6 2.3 222,901 12
2/27/2015 | *0.024000 | Reécirculating Gravel Filter and 15 10 15 10 3.7 14 6.5 2.1 343,816 14
Chemical Phosphorus Removal
Recirculating Sand Filter and
9/1/2014 | *0.030000 | Moving Bed Biofilm Reactor with 15 10 20 15 1.7 0.6 5.6 21 1,157,390 39
Chemical Phosphorus Removal
6/2/2012 | 0.038000 | o2 Lagoon with Recirculating 45 30 45 30 3.7 14 7.5 2.9 4,309,665 13
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Summer Ammonia Winter Ammonia Present
Design Technology BOD (mgl/L) TSS (mg/L) (mglL) (mglL) Wort(g)Cost
DATE Flow Daily Max Daily Max $ PWigpd
(MGD) Y Monthly Y Monthly Daily Monthly Daily Monthly
or Weekly or Weekly it it
Average Average | Maximum | Average | Maximum | Average
Average Average
2/3/2013 | 0.040000 | Moving Bed Biofilm Reactor (can be 15 10 20 15 3.7 14 7.5 2.9 2,963,181 74
operated as IFAS)
8/20/2015 | *0.040000 | Recirculating Sand Filter and 15 10 20 15 3.7 1 5.6 2.1 1,812,000 45
Moving Bed Biofilm Reactor
12/1/2016 0.044000 | Fixed Film Extended Aeration 30 20 45 30 1.7 0.6 5.6 21 816,367 19
6/4/2013 0.045000 | Moving Bed Biofilm Reactor 15 10 15 10 1.7 0.6 5.6 21 479,344 11
3/9/2016 0.045000 | Moving Bed Biofilm Reactor 15 10 15 10 1.7 0.6 5.6 21 479,344 11
6/4/2012 | *0.050000 | New Technology Package Plant 30 20 30 20 7.5 29 7.5 29 942,050 19
7/3/2011 0.050000 | Extended Aeration Package Plant 15 10 20 15 3.7 1.4 7.5 29 1,357,506 27
8/3/2014 0.050000 | Recirculating Sand Filter 15 10 15 10 3.7 1.4 7.5 29 733,723 15

*

Lake Dischargers
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Additionally, the table of wastewater treatment technologies in the Ammonia Criteria: New EPA Recommended Criteria
factsheet includes several technologies that have demonstrated capability in meeting ammonia effluent limits of less than 0.7
mg/L when designed appropriately.

The EPA has approved the nutrient water quality standards at 10 CSR 20-7.031. Numeric water quality standards for specific
lakes are listed in Table N of 10 CSR 20-7.031. Nutrient standards at 10 CSR 20-7.031(5)(N) apply to all other lakes that are
waters of the state and have an area of at least ten acres during normal pool conditions, with the exception of the lakes located in
the Big River Floodplain ecoregion (see 10 CSR 20-7.031(5)(N)2.). Waters that are 303(d) listed for nutrients will need to
complete a site-specific antidegradation review to determine appropriate limits.

The base case treatment option for total phosphorus to ensure that water quality standards will be protected is assumed to be
conventional secondary treatment. Total phosphorus effluent levels from conventional secondary treatment typically range from
1 to 4 mg/L. Three less degrading options that were considered are chemical addition for precipitation and settling, biological
nutrient removal (BNR), and enhanced nutrient removal (ENR). Chemical addition is a common practice for phosphorus
removal and has been used for a number of years in Southwest Missouri for discharges to lakes that are subject to the 0.5 mg/L
effluent limits required at 10 CSR 20-7.015. An effluent limit of 0.5 mg/L was therefore determined to be a reasonable and
economically efficient treatment level for the Department’s Alternatives Analysis. The cost to treat beyond this level may not be
economically efficient for facilities with a design flow less than 50,000 gallons per day.

As a result of this alternatives analysis, the Department has determined that for a facility that discharges less than 50,000
gallons per day, depending on site-specific conditions, there are technologies available that may be economically efficient and
practicable, and that are capable of meeting the effluent limitations in Table 3 or Table 4. If the facility owners do not believe
that there is a treatment technology that is both economically efficient and practicable for their facility to meet the limits in
Table 3 or Table 4, a site-specific alternatives analysis may be required.

4.3. DESIGN FLOW DETERMINATION

As part of the Department’s alternatives analysis, facilities up to 50,000 gallons per day were evaluated. A design flow
maximum of 50,000 gallons per day was chosen for applicability of this alternatives analysis for a variety of reasons. As
facilities increase in size, site-specific factors may require a more site-specific alternatives analysis. For example, larger
facilities are more likely to have wet weather flows that must be addressed and are more likely to need Whole Effluent Toxicity
testing or nutrient monitoring. Larger facilities are also more likely to discharge a larger variety of pollutants of concern, which
may not be addressed in this review. Larger facilities also benefit from an economy of scale; smaller facilities tend to have a
higher cost per gallon of wastewater treated, which is distributed over fewer paying customers. Finally, as we are working with
a limited amount of data, limiting the design flow applicability for the Department’s alternatives analysis ensures a factor of
safety in our review.

4.4. REGIONALIZATION ALTERATIVE

Within Section II B 1. of the AIP, discussion of the potential for discharge to a regional wastewater collection system is
mentioned. The applicant must provide justification for not pursuing regionalization on the Regionalization and No-Discharge
Evaluation form. If the information provided on the form is not sufficient to demonstrate that a regionalization alternative is not
feasible, a more detailed evaluation will be required before the Department can complete its determination.

The applicant needs to fully evaluate regionalization and consolidation options when deciding on ways to comply with existing
and future regulatory requirements. This includes evaluating connecting or selling their utility to a larger public or private
utility. With the rising costs of compliance and often-limited resources available to smaller facilities, not owning and operating
a small utility may be the most beneficial and cost-effective alternative for achieving consistent compliance.

4.5. LOSING STREAM ALTERATIVE DISCHARGE LOCATION
Under 10 CSR 20-7.015(4)(A), prior to discharging to a losing stream, alternatives such as relocating the discharge to a
gaining stream, and connection to a regional wastewater treatment facility are to be evaluated and determined to be
unacceptable for environmental and/or economic reasons.

Information provided by the applicant on the No Discharge Evaluation form must include evaluation and justification for why
the owner is not pursuing land application, or connection to a regional facility.
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4.6. SociAL AND ECONOMIC IMPORTANCE EVALUATION

Missouri’s antidegradation implementation procedures specify that if the proposed activity results in significant
degradation then a determination of social and economic importance is required.

Information provided by the applicant in the Antidegradation Review Submittal: Voluntary Tier 2 — Significant
Degradation for Domestic Wastewater Facilities with Design Flow Less Than 50,000 Gallons per Day form must include
a detailed social and economic importance evaluation. If the information provided on the form is not sufficient to
demonstrate important social and economic importance, then a more detailed evaluation will be required before the
Department can complete its determination.

™

5. GENERAL ASSUMPTIONS OF THE WATER QUALITY AND ANTIDEGRADATION REVIEW

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., evaluation of no discharge] has been or will be addressed in a Missouri State Operating Permit or
Construction Permit Application.

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.

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

Effluent limitations derived from Federal or Missouri State Regulations (FSR) may be WQBEL or Effluent Limit Guidelines
(ELG).

WQBEL supersede ELG only when they are more stringent. Mass limits derived from technology based limits are still
appropriate.

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

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

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

If the proposed treatment technology is not covered in 10 CSR 20-8 Minimum Design Standards, the treatment process may be
considered a new technology. As a new technology, the permittee will 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.



5. PERMIT LIMITS AND MONITORING INFORMATION

TABLE 3. EFFLUENT LIMITS — ALL OUTFALLS
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DALY WEEKLY | MONTHLY BASIS FOR MONITORING
PARAMETER UNITS Lvit
MAXIMUM | AVERAGE | AVERAGE FREQUENCY
(NOTE 1)
FLow MGD * * FSR ONCE/QUARTER
BIOCHEMICAL OXYGEN DEMANDs ** MG/L 15 10 PEL ONCE/QUARTER
TOTAL SUSPENDED SOLIDS ** MG/L 15 10 PEL ONCE/QUARTER
PH SU 6.5-9.0 6.5-9.0 FSR ONCE/QUARTER
AMMONIA AS N (APR 1 — SEPT 30) MG/L 1.7 0.6 PEL ONCE/QUARTER
AMMONIA AS N (OCT 1 — MAR 31) MG/L 5.6 2.1 PEL ONCE/QUARTER
TOTAL PHOSPHORUS (NOTE 2) MG/L * 0.5 PEL ONCE/QUARTER
WBC(A) AND
#/100ML 630%** 126 FSR ONCE/QUARTER
ESCHERICHIA WBC (B) (NOTE 3) Q
COLIFORM (E. COLI) LOSING STREAM #/100ML 106% % " FSR ONCE/QUARTER
(NOTE 4)
TABLE 4. EFFLUENT LIMITS — OUTFALLS TO LAKES
BASIS FOR
PARAMETER UNITS DALY WEEKLY | MONTHLY LIMIT MONITORING
MAXIMUM | AVERAGE | AVERAGE FREQUENCY
(NOTE 1)
FLow MGD * * FSR ONCE/QUARTER
BIOCHEMICAL OXYGEN DEMANDs ** MG/L 15 10 PEL ONCE/QUARTER
TOTAL SUSPENDED SOLIDS ** MG/L 20 15 PEL ONCE/QUARTER
PH SU 6.5-9.0 6.5-9.0 FSR ONCE/QUARTER
AMMONIA AS N (APR 1 — SEPT 30) MG/L 3.6 1.4 PEL ONCE/QUARTER
AMMONIA AS N (OCT 1 — MAR 31) MG/L 7.5 2.9 PEL ONCE/QUARTER
TOTAL PHOSPHORUS (NOTE 2) MG/L * 0.5 PEL ONCE/QUARTER
ESCHERICHIA COLIFORM (E. COLI) #/100ML 630%*** 126 FSR ONCE/QUARTER
* Monitoring requirements only.
woE Publicly owned treatment works will be required to meet a removal efficiency of 85% or more for BODs and TSS. Influent
BOD:s and TSS data should be reported to ensure removal efficiency requirements are met.
xRk Publicly owned treatment works will receive a weekly average E. coli limit and private facilities will receive a daily

maximum E. coli limit.

NOTE 1 — Preferred Alternative Effluent Limit — PEL; or Federal/State Regulation — FSR. Water Quality-Based Effluent Limitation —
WQBEL Also, please see the GENERAL ASSUMPTIONS OF THE WQAR #4 & #5.

NOTE 2 — Total Phosphorus limits are only applicable to discharges to a lake or watershed of a lake that is a water of the state and has
an area of at least ten acres during normal pool conditions

NOTE 3 - Effluent limitations and monitoring requirements for E. coli for WBC(A) and WBC(B) are applicable only during the
recreational season from April 1 through October 31. The Monthly Average Limit for E. coli is expressed as a geometric
mean. The Weekly Average for E. coli will be expressed as a geometric mean if more than one (1) sample is collected
during a calendar week (Sunday through Saturday).

NOTE 4 — Effluent limits and monitoring requirements for E. coli are applicable year round for designated losing streams. No more
than 10% of samples over the course of a calendar year shall exceed the 126 #/100 mL daily maximum.

Permit limits or monitoring requirements for other applicable parameters, including Oil & Grease, Total Residual Chlorine, Dissolved
Oxygen, Nitrates, Total Recoverable Aluminum, and Total Recoverable Iron, may be included in the operating permit based on water
quality standards and criteria as applicable.

6. RECEIVING WATER MONITORING REQUIREMENTS

No receiving water monitoring requirements recommended at this time.
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7. DERIVATION AND DISCUSSION OF LIMITS

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

Co (Qe + QS)C - (Qs X Cs)
(0e)

Where C = downstream concentration
Cs = upstream concentration
Qs = upstream flow
C. = effluent concentration
Q. = effluent flow

(EPA/505/2-90-001, Section 4.5.5)

Chronic wasteload allocations were determined using applicable chronic water quality criteria (CCC: criteria continuous
concentration). Acute wasteload allocations were determined using applicable water quality criteria (CMC: criteria maximum
concentration).

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).

Note: 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 that 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 that could be achievable through proper operation and maintenance of the treatment works, considering the
design capability of the treatment process.

8. LIMIT DERIVATION

e Flow. In accordance with [40 CFR Part 122.44(i)(1)(ii)] the volume of effluent discharged from each outfall is needed to assure
compliance with permitted effluent limitations. 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.

e Biochemical Oxygen Demand (BODs). BODs limits of 10 mg/L monthly average and 15 mg/L average weekly were determined
by the Department to be achievable and protective of beneficial uses and existing water quality.

As per the DO Modeling & BOD Effluent Limit Development Administrative Guidance for the Purpose of Conducting Water
Quality Assistance Reviews, facilities less than 100,000 gallons per day, and proposing BOD treatment less than or equal to an
average monthly of 10 mg/L and average weekly of 15 mg/L as demonstrated by performance specifications from a manufacturer
or effluent sampling of an existing facility with the same treatment facility are exempt from the DO modeling requirement.

Influent monitoring may be required for this facility in its Missouri State Operating Permit.

e Total Suspended Solids (TSS).
Table 3: TSS limits of 10 mg/L monthly average and 15 mg/L average weekly were determined by the Department to be
achievable and protective of beneficial uses and existing water quality. According to EPA, because TSS and BOD are closely
correlated, we apply the same limits for TSS as BOD.

Table 4: For lake discharging facilities, TSS limits of 15 mg/L monthly average and 20 mg/L average weekly were determined by
the Department to be achievable and protective of beneficial uses and existing water quality for discharges to lakes where mixing
would apply. These limits are more protective than the TSS limitations designated at 10 CSR 20-7.015(3)(A)1.A. for lakes and
reservoirs.

Influent monitoring may be required for this facility in its Missouri State Operating Permit.
e pH.-6.5-9.0 SU. Technology based effluent limitations of 6.0-9.0 SU [10 CSR 20-7.015] are not protective of the Water Quality

Standard, which states that water contaminants shall not cause pH to be outside the range of 6.5-9.0 SU. No mixing zone is
allowed when using the Department’s Alternatives Analysis, therefore the water quality standard must be met at the outfall.
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Total Ammonia Nitrogen for Table 3. The Department has determined that the alternatives analysis-based technology limits of
0.6 mg/L monthly average and 1.7 mg/L daily maximum in summer, and 2.1 mg/L monthly average and 5.6 mg/L daily
maximum in winter are achievable by some treatment technologies. Because these limits are more protective than the water
quality-based limits calculated below for a stream with no mixing, the technology-based limits were used.

In choosing to use the Department’s alternatives analysis, the facility is electing to build a treatment plant that provides a high
level of treatment that meets potential future limits based on the 2013 EPA Ammonia criteria and will potentially reduce the need
to upgrade in the near future. If the facility owners do not believe that there is a treatment technology that is both economically
efficient and practicable for their facility to meet these limits, a site-specific alternatives analysis may be required.

Water Quality-Based Effluent Limits (WQBEL):

Early Life Stages Present Total Ammonia Nitrogen criteria apply
[10 CSR 20-7.031(5)(B)7.C. & Table B1 and Table B3]. Background total ammonia nitrogen = 0.01 mg/L

o Total Ammonia Nitrogen Total Ammonia Nitrogen
Season Temp (°C) | pH (SU) CCC (mg N/L) CMC (mg N/L)
Summer 26 7.8 1.5 12.1
Winter 6 7.8 3.1 12.1

Summer: April 1 — September 30
Ce =(((QetQ5)*C) - (Qs*Cy))/Qe

Ce=((Qe +0.0)1.5 - (0.0 * 0.01))/Qc = 1.5 mg/L

Chronic WLA:
Acute WLA: Ce=((Qe+0.0)12.1 — (0.0 * 0.01))/Q. = 12.1 mg/L

LTA: = 1.5 mg/L (0.780) = 1.17 mg/L
LTA,=12.1 mg/L (0.321) = 3.89 mg/L

[CV = 0.6, 99" Percentile, 30 day avg.]
[CV = 0.6, 99" Percentile]

MDL =1.17 mg/L (3.11) = 3.6 mg/L
AML =1.17 mg/L (1.19) = 1.4 mg/L

[CV = 0.6, 99" Percentile]
[CV = 0.6, 95" Percentile, n = 30]

Winter: October 1 — March 31
Chronic WLA:  C.=((Q.+ 0.0)3.1 — (0.0 * 0.01))/Q. = 3.1 mg/L

Acute WLA: Ce = ((Qe + 0.0)12.1 — (0.0025 * 0.01))/Q. = 12.1 mg/L

LTA.: = 3.1 mg/L (0.780) = 2.42 mg/L
LTA,=12.1 mg/L (0.321) = 3.89 mg/L

[CV = 0.6, 99" Percentile, 30 day avg.]
[CV = 0.6, 99" Percentile]

MDL =2.42 mg/L (3.11) =7.5 mg/L
AML =2.42 mg/L (1.19) =2.9 mg/L

[CV = 0.6, 99" Percentile]
[CV = 0.6, 95" Percentile, n = 30]

Maximum Daily Limit | Average Monthly Limit
(mg/1) (mg/1)
Summer Winter Summer Winter
WQBEL 3.6 7.5 1.4 2.9
Alternatives Analysis Limits 1.7 5.6 0.6 2.1

Total Ammonia Nitrogen for Table 4. The Department has determined that the alternatives analysis-based technology limits for
lake discharging facilities of 3.6 mg/L summer daily maximum, 1.4 mg/L summer monthly average and 7.5 mg/L winter daily
max, 2.9 mg/L winter monthly average are achievable by some treatment technologies. Because these proposed limits are more
protective than the water quality-based limits calculated below for a lake with mixing where acute criteria would be applicable for
determining the baseline limits, the alternatives analysis limits were used.

Water Quality-Based Effluent Limits (WQBEL):

Early Life Stages Present Total Ammonia Nitrogen criteria apply
[10 CSR 20-7.031(5)(B)7.C. Table B1 & Table B3]. Background total ammonia nitrogen = 0.01 mg/L
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o Total Ammonia Nitrogen Total Ammonia Nitrogen
Season Temp (°C) | pH(SU) CCC (mg N/L) CMC (mg N/L)
Summer 26 7.8 1.5 12.1
Winter 6 7.8 3.1 12.1
Ce =(((QetQ9)*C) - (Qs*CY))/Qe
Acute WLA: Ce=((Qe+0)12.1 — (0 * 0.01))/Qe
C.=12.1 mg/L
LTA.=12.1 mg/L (0.321) =3.88 mg/L. [CV = 0.6, 99" Percentile]
MDL =3.88 mg/L (3.11) =12.1 mg/L [CV = 0.6, 99" Percentile]
AML =3.88 mg/L (1.19) = 4.6 mg/L [CV = 0.6, 95" Percentile, n = 30]
Maximum Daily Limit | Average Monthly Limit
(mg/1) (mg/1)
Summer Winter Summer Winter
WQBEL 12.1 12.1 4.6 4.6
Alternatives Analysis Limits 3.6 7.5 1.4 2.9

Total Phosphorus. Total Phosphorus limits are only applicable to discharges to a lake or watershed of a lake that is a water of the
state and has an area of at least ten acres during normal pool conditions. Monthly average of 0.5 mg/L and monitoring only for
daily maximum were determined by the Department to be achievable and an appropriate target for the discharge to not cause or
contribute to an instream water quality standard excursion or impairment should future modeling by the Department occur.

Escherichia coli (E. coli). Limits will be applied based on the receiving stream designated use.

Whole Body Contact: Monthly average of 126 per 100 mL as a geometric mean and Daily Maximum or Weekly Average as a
geometric mean of 630 per 100 mL during the recreational season (April 1 — October 31), to protect Whole Body Contact
Recreation designated use of the receiving water body, as per 10 CSR 20-7.031(5)(C) and 10 CSR 20-7.015 (9)(B)1. An
effluent limit for both monthly average and daily maximum or weekly average is required by 40 CFR 122.45(d). Publicly
owned treatment works will receive weekly average limits, while non-publicly owned treatment works will receive daily
maximum limits.

Losing Stream: Discharges to losing streams shall not exceed 126 per 100 mL as a Daily Maximum at any time, as per 10 CSR
20-7.031(5)(C). Monitoring only for a monthly average. No more than 10% of samples over the course of the calendar year
shall exceed 126 #/100 mL daily maximum as per 10 CSR 20-7.015(9)(B)1.G.

Per the effluent regulations, the E. coli sampling/monitoring frequency for facilities less than

100,000 gallons per day shall be set to match the monitoring frequency of wastewater and sludge sampling program for the
receiving water category in 7.015(1)(B)3. during the recreational season

(April 1 — October 31), with compliance to be determined by calculating the geometric mean of all samples collected during the
reporting period (samples collected during the calendar week for the weekly average, and samples collected during the calendar
month for the monthly average). Please see GENERAL ASSUMPTIONS OF THE WQAR #7

Total Residual Chlorine (TRC). These limits will apply to facilities that chlorinate. Warm-water Protection of Aquatic Life
CCC =10 pg/L, CMC =19 pg/L [10 CSR 20-7.031, Table A1]. Background TRC = 0.0 pg/L.

Ce =(((QetQ)*C) - (Qs*Cs))/Qe
Chronic WLA:  Ce = ((Qe + 0.0)10 — (0.0 * 0.0))/ Q. = 10 pg/L

Acute WLA: Ce=((Qe +0.0)19 — (0.0 * 0.0))/ Q. = 19 pg/L

LTA: =10 pg/L (0.527) = 5.3 pg/L [CV = 0.6, 99 Percentile]
LTA.=19 pg/L (0.321) =6.1 pg/L [CV = 0.6, 99" Percentile]
MDL =5.3 pg/L (3.11) = 16.5 pg/L [CV = 0.6, 99 Percentile]

AML = 5.3 pg/L (1.55)=8.2 pg/L [CV = 0.6, 95" Percentile, n = 4]
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Total Residual Chlorine effluent limits of 0.017 mg/L daily maximum, 0.008 mg/L monthly average are recommended if chlorine
is used as a disinfectant. Standard compliance language for TRC, including the minimum level (ML), should be included in the
permit.

e Aluminum, Total Recoverable. Monitoring only. The facility may use chemicals for phosphorous removal that contain
aluminum. Monitoring may be included in the operating permit to determine if reasonable potential exists for this facility’s
discharge to exceed water quality standards for Aluminum (Total Recoverable).

e Iron, Total Recoverable. Monitoring only. This facility may use chemicals for phosphorous removal that contain iron.
Monitoring may be included in the operating permit to determine if reasonable potential exists for this facility’s discharge to
exceed water quality standards for Iron (Total Recoverable).

e Qil & Grease. These limits will apply to publicly owned treatment works and may apply to other facilities as appropriate.
Conventional pollutant, [10 CSR 20-7.031, Table A1]. Effluent limitation for protection of aquatic life; 10 mg/L monthly
average, 15 mg/L daily maximum.

Permit limits for any other applicable parameters may be included in the operating permit based on water quality standards and criteria
as applicable.

9. ANTIDEGRADATION REVIEW PRELIMINARY DETERMINATION

The proposed new or expanded facility discharge is assumed to result in significant degradation of the receiving waterbody. The
Department has used available data to complete a review of available treatment technologies and expected performance. As a result of
this review, the Department has determined that, depending on site specific conditions, there may be technologies available which are
economically efficient and practicable for a facility that are capable of meeting the effluent limits in Table 3 or Table 4. If the facility
owners do not believe that there is a treatment technology that is both economically efficient and practicable for their facility to meet
the limits in Table 3 or Table 4, a site specific WQAR may be requested.

Any treatment option designed to meet these effluent limits may be considered a reasonable alternative in moving forward with the
appropriate facility plan, construction permit application, or other future submittals.

If the proposed treatment system is not covered in 10 CSR 20-8 Minimum Design Standards and is considered a new treatment
technology, your construction permit application must address approvability of the technology in accordance with the New
Technology Definitions and Requirements factsheet. If you have any questions regarding the new technology factsheet, please contact
Cindy LePage of the Water Protection Program. The permittee will need to work with the review engineer to ensure equipment is
sized properly and that the technology will consistently achieve the proposed effluent limits. The operating permit may contain
additional requirements to evaluate the effectiveness of the technology once the facility is in operation.

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.

WATER PROTECTION PROGRAM
e~

John Rustige, P.E., Unit Chief
Wastewater Engineering Section

WATER PROTECTION PROGRAM

Aaron Sawyer, Antidegradation Unit
Wastewater Engineering Section
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Appendix A: Map of Discharge Location
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Appendix B: Geohydrologic Evaluation Location
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Appendix C: Natural Heritage Review

Missouri Department of Conservation
Missouri Department of Conservation’s Mission is to
protect and manage the forest, fish, and
wildlife resources of the state and to
facilitate and provide opportunities for all citizens to
use, enjoy and learn about these resources.

Natural Heritage Review Level Three Report: Species Listed Under the Federal Endangered
Species Act

There are recards for species listed under the Federal Endangered Species Act, and possibly

also records for species listed Endangered by the state, or Missouri Species andfor Matural
Communities of Conservation Concern within or near the the defined Project Area. Please contact

the U.5. Fish and Wildlife Service and the Missouri Department of Conservation for further coordination.

Foreword: Thank you for accessing the Missour Matural Heritage Review Website developed by the Missour Department of
Conservation with assistance from the U5, Fish and Wildlife Service. the .5 Army Corps of Engineers, Missouri
Departrnent of Transportation and MatureServe, The purpose of this website is to provide information o federal. state and
local agencies, organizations, municipalities, corporations and consultanis regarding sensitive fish, wildlife, planis, natural
communities and habitats to assist in planning, designing and permitting stages of projects.

PROJECT INFORMATION

Project Mame and ID Mumber: Cak Hill Development 87643

Project Description: Cak Hill Residential Development WWAWTF planning.

Project Type: Waste Transfer, Treatment, and Disposal, Liguid waste/Effluent, Effluent Discharge, Mew outfallidischarge
(e.g., NPDES) to stream

Contact Person: Cody Luebbering

Contact Information: cluebbenngi@peosyntes. com or 5734434100
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Disclaimer: The NATURAL HERITAGE REVIEVY REFORT produced by this website identifies if & species fracked by the
Matural Heritage Program is known $o ocour within or near the area submitted for your project, and shares suggested
recommendations on ways to avoid or minimize project impacts to sensitve spacies or special habitats. If an cccurrence
record is present, or the proposed project might affect federally listed species, the user must contact the Deparment of
Conservation or W5, Fish and Wilkdlife Service for more information. The Matural Heritege Frogram tracks occurrences of
sensitive species and natural communibes where the species or natural community has bean found. Lack of an occurrence
record does not mean that & sensitive plant, animal or natural community is not present on or near the projact

area. Depending on the project, current habitat conditions. and geographic location in the state, surveys may be
necessary. Additionally, because land use conditions change and animals mowve. the existence of an occurrence record does
not mean the species’/habitat is stll present. Therefore, Repors include infermation about records near but not necessanly
on the project site.

The Matursl Heritage Report is not a site clearance letter for the project. It provides an indication of whether or not public
lands and sensifive resources are known i be (or are likely to be) located close to the proposed project. Incorporating
infarmation from the Matural Hertage Frogram into praject plans is an important step that can help reduce unnecessary
impacts to Missoun's sensitive fish, forest and wildlife resources. However, the Matural Hentage Program is only one
referance that should be used to eveluate potential adwarse project impacts. Other types of information, such as wetland and
soils maps and on-site inspactions or surveys, should be considerad. Reviewing current landscape and habitat information,
and spaecies’ biological characteristics would additionally ensure that Missoun Specées of Conservation Concern are
appropnately ientified and addressed in planning effarts.

U.5. Fish amd Wildlife Service — Endangered Species Act (E5A) Coordination: Lack of a Matural Heritage Frogram
gocumence record for federally listed species in your project area does not mean the species is not présent, as the area may
never have been surveyad., Fresence of & Matural Heritage Frogram occurrence record does not mean the projaect will result
in negatie impacts. The infarmation within this report is not intended 1o replace Endangered Spacies Act consultation with
the U.5. Fish and Wildlife Service (USFWS) for listed species. Direct contact with the USFWS may be necessary to complete
consultation and it is reqguired for actions with a federal connection, such as federal funding or a faderal permit; direct contact
is also required if ESA concurrence is necessary. Visit the USFWS Information for Planning and Conservation (IFal)
website at hitps.'ecos fws. gowipac’ for further information. This site was developed to help streamline the USFWS
environmental review process and is & first step in ESA coordination. The Columbia Missoun Ecological Field Services Office
may be reached at 573-234-2132, or by mail at 101 Park Deaville Drive, Suite A, Columbia, MO S5203.

Transportation Projects: If the project involves the use of Federal Highway Administration transportation funds, these
recommendations may not fulfill all contract requirements. Flease contact the Missour Department of Transportation at

573-5208-477E or waow modot.mo.gow/shplindes htm for additicnal information on recommendations.
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Species or Communities of Conservation Concern within the Area:

There are records for species listed under the Federal Endangered Species Act and possibly also records for species listed
Endangered by the state, or Missowri Species and/or Matural Communities of Conservation Coneern within or near the the
definad Project Area. Elagse 2 = ife Service £ 2 hi i i

ssourn Depadment o cnsersabon 1o

fudher coordination.

MDOC Matural Heritage Review U.5. Fish and Wildlife Service
Resource Science Division Ecological Service

F.0. Bax 180 101 Park Devilla Crive
Jefferson City, MO Suite A

85102-01280 Caolumbia, MCr

Pheone: 573-522-4115 ext. 3182 85203-0007
HaturalHeritageReviewipmde.mo.gov Phone: §73-234-2132

Crther Special Search Results:

The project occurs on or near public land, Rock Bridge Memorial State Park, please contact ODNR.

Project Type Recommendations:

Waste Transfer, Treatment, and Disposal - Liquid Effluent Discharge - New or Renewal of Permit: Clean Water Act
permits issued by othaer agencies regulate both construction and operation of wastewater systems, and provide many
impertant protections for fish and wildlife rescurces throughout the projact area and at some distance downstream. Fish and
wildlife almost always benefit when unnatural pollutants are removed from water, and concerns are minimal if construction is
managed to minimize erosion and sedimentation/runcff to nearby streams and lakes, including adherence to any "Clean
Vater Permit” conditions.

Revegetation of disturbed areas is recommended to minimize erosion. as is restoration with of native plant species
compatible with the local landscepe and for wildlife needs. Annuals ke ryegress may be combined with native perennials for
guicker green-up. Avoid aggressive exolic perennials such as crown velch and serices lespedaza.

Project Location andior Species Recommendations:

Endangered Species Act Coordination - Indiana bats (Myofiz sodalis. federal- and state-listed endangered) and Northern
long-eared bats (Myofiz seplentrionaliz, federal-listed threatened) may occur near the project ares. Both of these species of
bats hibernate during winter months in caves and mines. During the summer months, they roost and raise young under the
bark of trees in wooded areas, often riparian forests and upland forests near perennial streams. During project activbes,
avoid degrading stream guality and where possible leave snags standing and preserve mature forest canopy. Do not enter
cawves known to harbor Indiana bats or Morthern long-eared bats, especially from September to April. If any trees need to be
removed for your project, please contact the U.5. Fish and Wildlife Service [Ecological Services, 101 Park Deville
Drive, Suite A, Columbia, Missouri 65203-0007; Phone 573-234-2132 ext. 100 for Ecological Services) for further
coordination under the Endangered Species Act.

The project location submitted and evaluated is within the range of the Gray Myotis (i.e., Gray Bat) in Missoun. Depending on
habitat condibons of your project’s location, Gray Myotis (Mpotiz gnzescens, federal and stete-listed endangered) could ocour
within the project area, as they forage over streams. rivers, lakes, and reservoirs. Aveid entry or disturbance of any cave
inhabited by Gray Myotis and when possible retain forest vegetation along the stream and from the cave opening fo the
stream. See hitpimdc mo.gow/104 for best management recommendations.

Missour Dapartmant of Cansarvation Page 4 al & Rapart Crasted: B152020 01:01:43 PM
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Invasive exotic species are a significant issue for fish, wildlife and agriculture in Missouwri. Seeds, eggs. and larvae may be
moved to new sites on boats or construction equipment. Please inspect and clean equipment thoroughly before moving
between project sites, See hitp:/mdo.mo.gow/8833 for more information.

* Remaove any mud, sail, 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, tracks, buckets, and any other water reservoirs.

* When possible, wash and rinse eguipment thoroughly with hard spray or HOT water (7140° F, typically available at
do-it-yourself car wash sites), and dry in the hot sun before using again.

Streams and Wetlands — Clean Water Act Permits: Streams and wetlands in the project area should be protected from
aclivities that degrade habitat conditions. For example, soil erosion, water pollution, placement of fill, dredging. in-stream
activities, and riparian comidor remaoval, can modify or diminish aguatic habitats. Streams and wetlands may be protected
under the Clean Water Act and require a permit for any activities that result in fill or other modifications to the site. Conditions
provided within the LS, Amy Corps of Engineers (USACE) Clean Water Act Section 404 permit

{ e ik usace army. milMissions/RequlatoryBranch.aspex ) and the Missouri Departrent of Matural Resources
(DMR) issuved Clean Water Act Section 401 Water Quality Cerification (hitp./dor. mo govienyiwpp'401Sndex himl). if required,
should help minimize impacts to the aquelic organisms and aguatic habitat within the area. Depending on your project

type, additional permits may be required by the Missouri Department of Matural Resources, such as permits for stormwater,
wastewsater treatment facilities, and confined animal feeding operations. Visit hitp://dnr.mo.gowens'wpp/permits/indes himil
for more information on DNR permits. Visit both the USACE and DMR for more information on Clean Water Act permitting.

For further coordination with the Missouri Departrment of Conservation and the U 5. Fish and Wildlife Services, please see the
contact information below.

MOC Matural Heritage Review U.5. Fish and Wildlife Service
Resource Science Division Ecological Service

P.O. Bax 180 101 Park Deville Drive
Jefferson City, MO Suite A

B5102-0120 Columbia, MO

Phone; 573-522-4115 ext. 3182 G5203-0007
MaturalHertsgeReviewi@mde mo goy Phome: 573-234-2132

Miscellaneous Information
FEDERAL Concerns are species/habitats protected under the Federal Endangered Species Act and that have been known
near enmough to the project site to warrant consideration. For these, project managers must contact the 1.5, Fish and Wildlife
Service Ecological Services (101 Park Deville Drive Suite A, Columbia, Missouwri 35203-0007; Phone 673-234-2132; Fax
§73-234-2181) for consultation.
STATE Concems are species/habitats known to exist near enough to the project site to warrant concern and that are
protected under the Wildlife Code of Missouri (RSMao 3 CSR 1 0). "State Endangered Status” is determined by the Missouri
Conservation Commission under constitutional authority, with requirements expressed in the Missour Wildlife Code, rule
JCSR 10-4.111. Species tracked by the Matural Heritage Program have a "State Rank" which is a numeric rank of relative
rarity. Species tracked by this program and all native Missouri wildlife are protected under rule 3C5R 10-4.110 Ganeral
Frovisions of the Wildlife Code.
Additional information on Missouri's sensitive species may be found at hitp mde mo.govidiscover-nature field-
gdeJendElngered -Species Detall-ed lnfarmatlun Elbuut the animals and some plants mentioned may be accessed at

s t : £a gspy | If you would like printed copies of best management
practices nrbed as internet LIRLE please nuntad the MIEEDIJFI DEpartment of Conservation.

Missoun Dapartman of Consardation Page Sal 5 Fapaor Craated: B152020 01:07:43 P
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Appendix D: Antidegradation Review Summary Forms

The forms that follow contain summary information provided by the applicant. Department staff determined that the following
changes must be made to the information contained within these forms:

1) Antidegradation Review Submittal: Voluntary Tier 2 — Significant Degradation for Domestic Wastewater Facilities with
Design Flow Less Than 50,000 Gallons Per Day:
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(=] MSSCUR| DEPARTMENT OF NATURAL RESCURCES FOR DEPARTMENT USE OHLY
A *_[ﬁ_ VWATER PROTECTION PROGRAM WATER FOLLUTION CONTROL BRAMCH L
"\ |4 ANTIDEGRADATION REVIEW SUBMITTAL
l * | VOLUNTARY TIER 2 — SIGNIFICANT DEGRADATION FOR DOMESTIC | Crecnid CHECA NG
WASTEWATER FACILITIES WITH DESIGN FLOW LESS THAN 50,000 S
GALLONS PER DAY
1. APPLICABILITY

If you answer "Yes"to any of the below guestions, a site-specific alte rnative s analysis may be required

The Missouri Department of Matural Resources” alte matives analysis is nor applicable to facilities that have a Total Maximum
Daily Load (TMDL) or are 303(d) or 305{b] listed for the pollutants of concern addressedin this alternatives analysis, with an
exception for E coli simce disinfection will be required.

Facilities currently under enforcement will need to coordinate with the Water Protection Program s com pliance and
enforcement section to determine applicability for the department's alternatives analysis.

1.1 Does the receiving w aterbody or dow nstream w sterbody have 3 Total Maximum Daly Load (TMOL)? (ves [V
1.2 k& the receling w aterbody or dow rstream w aterbody 303(d) or 305(b) listed as impaired

or potertially impaired? Vves [
1.3 & the facilty currently under erforcement withthe departrent or the US. Erwironmental Protection .ﬂupem:y?D"r'E II:
1.4 |5 the design flow 50,000 galons per day or more? DTE hb
1.5 & anon-dschargng system 3 viable option? []¥es ] e

Sulbm it the follow ing with this form :

B Regionalizaion and Mo Discharge Bwvaluation Form - Awailable on the department’s website

Bl Cogy of the Geohydrologic Bvaluation — Submit request through the Mssowi Geological Survey website
Bl Copy of the Mssouri Natural Heritage Review fromithe Mssowi Depanment of Consarvation website

2. FACILITY
TELE TTICHTY
Brookfield Estatas WWTF Boone

B = L i e ETY ETATE TFCOOE
0.1 miles ME of Lake Meadows Way & Brook Valley Dr. Intersect Columbia MO 55203
3. OWNER
HALE
Boone County Regional Sewer District
ADDRESS CITy BTATE 2F CO0E
1314 Morth Tth Columbia MO 55201
EMAAL ADICRESS TELEPHTNE MLIMEER T H AREA CODE
TRatarmann 573-443-2774

4. CONTINUING AUTHORITY The regulsiory requirement regarding continuing authority is found in 10 CSR 20-8.010(2).
BELHET AFT OF BT AE R e iy |

Boone County Regional Sewer District

ALORERS Ty ETATE TP COGE
1314 Morth 7th Columbia M 85201
[ WAL AL TELEPHLINE NUNEETTRT F AREA LLDE

TF[aterman'n@b-crsd.:um E73-443-2774
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BCRSD Brookfield Estates WWTP, MO0126624

2) Antidegradation: Regionalization and No-Discharge Evaluation:

[~ |~M“m MISS0URI DEPARTMEMT OF NATURAL RESOURCES
> = WATER PROTECTION PROGRAM, WATER POLLUTION CONTROL BRANCH
E| ; ANTIDEGRADATION: REGIONALIZATION AND NO-DISCHARGE EVALUATION

REGIONALIZATION AND NO-DISCHARGE EVALUATION

According to the Antidegradation Implementation Pracedure Sections |.8. and 11.8.1.. the feasibility of no-discharge alternatives must
be considered. Mo-discharge altemnatives may include connection to a regional treatment facility. surface land application, subsurface
land application, and recycle or reuse.

Please refer to the No-Discharge Alfemative Evaluation fact sheet for examples of information to provide to justify common reasons
for nat pursuing regionalization or no-discharge land application. If sufficient information is not provided on this farm to demonstrate
that these alternatives are not feasible, a8 more detailed evaluation of na-discharge options may have to be submitted

Additional pages may be attached if more room is needed

1. FACILITY:
haME COUNTY
Brookfield Estates Wastewater Treatmeant Fadlity (MO-0128624) Boona

2, EVALUATION OF REGIONALIZATION {Comglete all applicable reasons why regionalization was not pursued)

2.1 Repionalization Feasibility:

A, What is the distance to connect to the closest municipality's line or ather facility's line?  approvamately 2.0 miles

List facilities contacted about possible regionalization.  Boone County Regional Sewer District South Route K WWTP
|5 there any planning or 2oning in the area regarding development and services?  Boone County

Who would have the responsibility to maintain the sewer connection line?  Boone County Regional Sewer District

Whiat is the estimated cost for piping and purnps to regionalize?  $2,.403 500.00

mmo O D

Explain any engineering challenges with the regionalization connection - topograghy, rivers, highways, or other issues.
Tn:||:u:lg|rarrh3.I stream and highway crossings, significant distances and pumping
5. Does a regional facility hawe the capacity to treat the additional effluent from this praject? Na

H. ‘Were land cwners contacted for rights to an easement? Oves EFlHo

|.  Describe the easement issues:
Land owners were not contacted. BCRED was contacted about regionalization options, but capadty is not available at the South Route K
WWTF.

2.2 Summarize why regionalization was not a practicable or economically efficient alternative
Due to engineering challenges listed abowve, cost of regionalization, and unavailable capadty (South Route K MO-D0E7173),
regionalization is not economically efficdent or practicable.
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3. EVALUATION OF NO-DI SCHARGE LAND APPLICATION
Check all applicable reasons why no-discharge land application was not pursuad:

1 3.1 Land Availability and Cost:
A |5 land available for land application? [¥Yes Mo
If not, explain:  Price of land &= more valuable for development than cost effactive waste treatment

If yas, answer the following:
B. How many acres are requirad for land application of the effluent?  approximately 20.0 acras
C. Provide a breakdown of the capital cost for any necaessary additional land. piping. pumps, and irrigation equipmant?
$1,781.200.00
0. Were long-term costs evaluated and compared for upgrading to a mechanical plant with future Water Quality Standards
changes (i.e. mussel ammaonia, bacteria, TP, TN} wersus cost for a land application system? O es E Ne
E. 'ere land owners contacted for rights to an easement? m Yes D Mo

F. Desecribe the easement issues:
No landowners were contacted.

3.2 Zoning or Suitability of Site in Proximity to Neighboring Sites or Waterbodies:

A Was drip or subsurface imigation evaluated as opposad to surface application? [Oes O e
B. Does the county ordinance spaecifically restrict land application, surface and subsurfaca? B Yes O He
C. Can a vegetated buffer ba installed fo reduce necessary buffer distances? [ Yes =l Ma

O. Are there other sieps or considarations that can be mada?
No other steps or considerations.

[0 2.3 Unsuitability of Geology or Soils

A, |5 a gechydrologic evaluation, county soils survey map, or other resource shawing suitability and applhcabon rates included

with this application? m Yes E Mo
B. Is it cost-effactive to bring in additional soils? O es O Ne
C. Can the application rate be decreased to a suitabla rata? [ es O Ne
0. ‘Were subsurface application alternatives (e.g. low pressure pipe, drip) considerad? [ ¥es O He
E. If collapse paotential is & concemn, was using a liner or aliernative site evaluated? O Yes B Ma

3.4 Summarize why no-discharge land application was not a practicable or economically efficient alternative .
No-discharge land application costs were evaluated, see transritial letter for details explaining why it is mot practicable or economically
sfficient.
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BCRSD Brookfield Estates WWTP, MO0126624

4. DOCUMENTATION

4.1 Is any other written correspondence or documentation included with this application to provide further justification for
not pursuing a no-discharge option or regionalization?

O He
O res:

[ A letier from an existing higher preference contnuing authasity waiving preferential status where service is not available in
accordance with 10 C5R 20-6.0 10 {2) or if capacity is not available.

O A letier from the existing higher preferenca cantinuing authority stating that the regional faclity has no interast in taking
flowi frarmn the new or expanded faaility.

O A letier from the regional municipality stating that the project ares is cutside city limits and annexation would be required.

O Council mesting minutes,

[0 Correspondence with land owners regarding easement rights.

[ Correspondence with land awners regarding land for sale or lzase,

] Letters from the community or a consulting engineer regarding availability, proximity, and location of suitabde land and the
reasonable cost of such land,

[0 Cocumentation of recent land sales or appraisals.

O Calculations for sizing a land application system.

[0 Cetailed cost estimates far & land application system or regionalization including Wt siations, piping, easements, liners,
and/or connection costs.

[0 Geohydrologic evaluation or other sails repart.

[0 Copy of a county or city ordinance.

O Verification of funding from State Revolving Fund, which does not fund projects cutside city limits.

O Other:

AT TR T Tagu ®
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