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STATE OF MISSOURI
DEPARTMENT OF NATURAL RESOURCES

MISSOURI CLEAN WATER COMMISSION
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CONSTRUCTION PERMIT

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

Permit No. CP0002471

City of Unionville
Unionville South Wastewater Treatment Facility
1/3 mile east of Garfield and 8" St Intersection
Unionville, MO 63565

for the construction of (described facilities):

See attached.

Permit Conditions:

See attached.

Construction of such proposed facilities shall be in accordance with the provisions of the Missouri Clean Water Law, Chapter 644, RSMo, and

regulation promulgated thereunder, or this permit may be revoked by the Department of Natural Resources (department).

As the department does not examine structural features of design or the efficiency of mechanical equipment, the issuance of this permit does not

include approval of these features.

A representative of the department may inspect the work covered by this permit during construction. Issuance of a permit to operate by the

department will be contingent on the work substantially adhering to the approved plans and specifications.

This permit applies only to the construction of water pollution control components; it does not apply to other environmentally regulated areas.

September 26, 2024
Effective Date

September 25, 2026

Expiration Date John Hoke, Directﬂ Water/Plotection Program
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II.

CONSTRUCTION PERMIT

CONSTRUCTION DESCRIPTION

The proposed improvements will include sludge removal from the lagoon cells, installation of a
new mechanical screen, demolition and stabilization of earthen lagoon berms, addition of
aeration equipment in the lagoons, a moving bed biofilm reactor (MBBR) in between lagoon
cells one and two for ammonia removal, a new blower building with blowers for the MBBR to
provide aeration to the lagoons, a UV disinfection system, effluent flow measurement,
replacement of the pump for wastewater irrigation at the nearby golf course, and the addition of
an emergency backup generator and transfer switch. The project will also be removing outfalls
#001 and #002 because the facility will be decommissioning the overland flow fields. Treated
effluent will instead flow through outfall #005 to the Unnamed Tributary to South Blackbird
Creek. The design flow of the facility will remain at 132,000 gallons per day (gpd).

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

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 not required to determine Cost Analysis for Compliance because the permit
contains no new conditions or requirements that convey a new cost to the facility.

ITII. 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
C. Cameron D. Jones, P.E. with Benton & Associates, Inc. and as described in this permit.
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3. The department must be contacted in writing prior to making any changes to the plans and
specifications that would directly or indirectly have an impact on the capacity, flow, system
layout, or reliability of the proposed wastewater treatment facilities or any design parameter
that is addressed by 10 CSR 20-8, in accordance with 10 CSR 20-8.110(11).

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

5. In addition to the requirements for a construction permit, 10 CSR 20-6.200 requires land
disturbance activities of one acre or more to obtain a Missouri state operating permit to
discharge stormwater. The permit requires best management practices sufficient to control
runoff and sedimentation to protect waters of the state. Land disturbance permits will only be
obtained by means of the department’s ePermitting system available online at
https://dnr.mo.gov/data-e-services/missouri-gateway-environmental-management-mogem.
See https://dnr.mo.gov/data-e-services/water/electronic-permitting-epermitting for more
information.

6. 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.

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

e 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 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 300 feet. 10 CSR 20-
8.140(2)(O)1.

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

e The outfall shall be so constructed and protected against the effects of flood water, ice, or
other hazards as to reasonably ensure its structural stability and freedom from stoppage. 10
CSR 20-8.140(6)(A).

e All sampling points shall be designed so that a representative and discrete 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).


https://dnr.mo.gov/data-e-services/missouri-gateway-environmental-management-mogem
https://dnr.mo.gov/data-e-services/water/electronic-permitting-epermitting
https://dnr.mo.gov/water/business-industry-other-entities/permits-certification-engineering-fees/section-401-water-quality
https://dnr.mo.gov/water/business-industry-other-entities/permits-certification-engineering-fees/section-401-water-quality
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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 Disinfection and dechlorination, when used, shall be provided during all power outages. 10
CSR 20-8.140(7)(A)2.

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 A means of flow measurement shall be provided at all wastewater treatment facilities.

10 CSR 20-8.140(7)(E).

e Effluent 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 QGratings 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).

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)(D).
o Provisions for local lockout/tagout on stop motor controls and other devices;
10 CSR 20-8.140(8)(L).

o All wastewater treatment facilities must have a screening device, comminutor, or septic tank
for the purpose of removing debris and nuisance materials from the influent wastewater. 10
CSR 20-8.150(2).

e All screening devices and screening storage areas shall be protected from freezing.

10 CSR 20-8.150(4)(A)1.

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

e Mechanically cleaned screen channels shall be protected by guard railings and deck gratings.
10 CSR 20-8.150(4)(A)3.A.(1I)

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

e A positive means of locking out each mechanical screening device shall be provided.

10 CSR 20-8.150(4)(A)3.B.(1I)

e An emergency stop button with an automatic reverse function shall be located in close

proximity to the mechanical screening device. 10 CSR 20-8.150(4)(A)3.B.(I1I)

O O O O

o
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e The specifications require that the manufacturer of the ultraviolet (UV) disinfection
equipment furnishes a complete in-line pipe flanged, low pressure high intensity ultraviolet
non-contact disinfection system to provide the required disinfection prior to discharge.
Department regulations pertaining to UV disinfection are split into “open channel” and
“closed vessel” systems classifications, and non-contact UV systems do not technically fall
under either of these terms. Regulations pertaining to both open channel and closed vessel
UV disinfection systems are therefore included below. Though addressing either open
channel or closed vessel systems, these requirements below are determined to be applicable
for the non-contact UV disinfection system.

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 Ifno flow equalization is provided for a batch discharger, the UV dosage shall be based on
the peak batch flow. 10 CSR 20-8.190(5)(A)2.

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 30,000 microwatt seconds per
centimeters squared (W * s/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 Closed vessel UV systems. The combination of the total number of closed vessels shall be
capable of treating the design peak hourly flow, maximum rate of pumpage, or peak batch
flow. 10 CSR 20-8.190(5)(B)2.

e Closed vessel UV systems utilizing medium-pressure lamps shall be provided with an
automatic cleaning system in order to prevent algae growth. 10 CSR 20-8.190(5)(B)3.

e The UV system must continuously monitor and display at the UV system control panel the
following minimum conditions:

o The relative intensity of each bank or closed vessel system; 10 CSR
20-8.190(5)(C)1.A.

o The operational status and condition of each bank or closed vessel system,;
10 CSR 20-8.190(5)(C)1.B.

o The ON/OFF status of each lamp in the system; 10 CSR 20-8.190(5)(C)1.C. and

o The total number of operating hours of each bank or each closed vessel system. 10
CSR 20-8.190(5)(C)1.D.

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

e Lagoon berms shall be constructed of relatively impervious material and compacted to at
least 95 percent maximum dry density test method to form a stable structure. 10 CSR 20-
8.200(4)(A)1.

e The minimum berm width shall be eight feet to permit access of maintenance vehicles.

10 CSR 20-8.200(4)(A)2.
e Minimum freeboard shall be two feet. 10 CSR 20-8.200(4)(A)3.
e An emergency spillway shall be provided that—
o Prevents the overtopping and cutting of berms; 10 CSR 20-8.200(4)(A)4.A.
o Is compacted and vegetated or otherwise constructed to prevent erosion; 10 CSR 20-
8.200(4)(A)4.B. and
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o Has the ability for a representative sample to be collected, if discharging. 10 CSR 20-
8.200(4)(A)4.C.

e The soil of the lagoon bottom shall be compacted with the moisture content between 2
percent below and 4 percent above the optimum water content and compacted to at least 95
percent maximum dry density test method. 10 CSR 20-8.200(4)(B).

e The lagoon shall be sealed to ensure that seepage loss is as low as possible and has a design
permeability not exceeding 1.0 x 10-7 cm/sec. 10 CSR 20-8.200(4)(C)1.

e Seep collars shall be provided on drainpipes where they pass through the lagoon seal.

10 CSR 20-8.200(4)(C)4.

e Unlined corrugated metal pipe shall not be used for influent lines due to corrosion problems.
10 CSR 20-8.200(4)(D)1.

e A manhole shall be installed with its invert at least six inches above the maximum operating
level of the lagoon, prior to the entrance into the primary cell, and provide sufficient
hydraulic head without surcharging the manhole. 10 CSR 20-8.200(4)(D)2.

e The influent line(s) shall be located along the bottom of the lagoon so that the top of the pipe
is just below the average elevation of the lagoon seal; however, there shall be an adequate
seal below the pipe. 10 CSR 20-8.200(4)(D)3.

8. Upon completion of construction:

A. The City of Unionville will become the continuing authority for operation and
maintenance of these facilities;

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

C. Submit the Statement of Work Completed form to the department in accordance with 10
CSR 20-6.010(5)(N) (https://dnr.mo.gov/document-search/wastewater-construction-
statement-work-completed-mo-780-2155) and request the operating permit modification
public noticed on July 26, 2024, be issued. The operating permit fee has been waived
because this project is receiving funding through the American Rescue Plan Act (ARPA).

IV. REVIEW SUMMARY

1. CONSTRUCTION PURPOSE

The Unionville South WWTF was issued an operating permit on August 1, 2013, which
included new effluent limitations for ammonia and E. coli and a ten-year schedule to
attain compliance with those limitations. These limits are currently in effect for the
facility. Historic data obtained from discharge monitoring report indicates the facility is
not currently equipped to maintain compliance with the new limitations. The proposed
construction will allow the Unionville South WWTF to provide treatment to enable
compliance.


https://dnr.mo.gov/document-search/wastewater-construction-statement-work-completed-mo-780-2155
https://dnr.mo.gov/document-search/wastewater-construction-statement-work-completed-mo-780-2155
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2. FACILITY DESCRIPTION

The current Unionville South WWTF includes a two-cell lagoon and two overland flow
fields, with sludge stored in the lagoon. The proposed construction will add a mechanical
screen preceding the lagoon cells, aeration equipment in both lagoon cells, an MBBR in
between lagoon cells one and two, blowers housed within a new blower building, and
new UV disinfection system.

The Unionville South WWTF is located approximately 0.4 miles east of 8" Street and
180" Street intersection, Unionville, in Putnam County, Missouri. The facility has a
design average flow of 132,000 gpd and serves a hydraulic population equivalent of
approximately 1320 people.

3. COMPLIANCE PARAMETERS

The proposed project is required to meet final effluent limits as established in Operating
Permit MO-0026646.

The limits following the completion of construction will be applicable to the facility:

Parameter Units Monthly average limit
Biochemical Oxygen mg/L 30
Demands

Total Suspended Solids mg/L 30
Ammonia as N — January mg/L 3.1
Ammonia as N — February mg/L 2.7
Ammonia as N — March mg/L 2.7
Ammonia as N — April mg/L 2.3
Ammonia as N — May mg/L 1.9
Ammonia as N — June mg/L 1.5
Ammonia as N — July mg/L 1.1
Ammonia as N — August mg/L 1.3
Ammonia as N — September mg/L 1.7
Ammonia as N — October mg/L 2.6
Ammonia as N — November mg/L 3.1
Ammonia as N — December mg/L 2.7
pH SU 6.5-9.0
E. coli #/100mL 206
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4. REVIEW of MAJOR TREATMENT DESIGN CRITERIA

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

Lagoon Cell No. 1 is currently non-aerated and has a surface area of 3.87 acres with a
total volume of 9,164,415 gallons and a wastewater volume of 6,643,061 gallons.
This cell provides side and end slopes of 3:1, has 2 ft of freeboard and 6 ft of
operating depth. This provides approximately 50 days of retention at the proposed
design flow. The proposed construction will involve the construction of an aeration
piping system with distribution lines and diffusers in the lagoon. Cell 1 will have 16
fine bubble diffusers attached 6 to 12 inches above the lagoon floor. Aeration to be
provided by two Aerzen Generation 5 Delta Blower Model GM25S DN125 with F3
sound enclosure or equivalent capable of supplying 675 scfm with 15 HP motors.

Lagoon Cell No. 2 is currently non-aerated and has a surface area of 1.72 acres with a
total volume of 3,933,437 gallons and a wastewater volume of 2,810,042 gallons.
This cell provides side and end slopes of 3:1, has 2 ft of freeboard and 6 ft of
operating depth. This provides approximately 21 days of retention at the proposed
design flow. The proposed construction will involve the construction of an aeration
piping system with distribution lines and diffusers in the lagoon. Cell 2 will have 3
fine bubble diffusers attached 6 to 12 inches above the lagoon floor. Aeration to be
provided by two Aerzen Generation 5 Delta Blower Model GM25S DN125 with F3
sound enclosure or equivalent capable of supplying 675 scfm with 15 HP motors.

Land Application Pump Station — Following UV disinfection, treated wastewater may
either be directed to the new outfall #005, or the existing outfall #004. Outfall #004 is
for wastewater irrigation at the nearby golf course. Outfall #004 is rarely used during
dry summer periods to keep the irrigation pond at the land application site full. A
simplex pump station to transfer treated wastewater following UV disinfection to the
land application site with one 3.8 HP submersible Flygt Model MP 3069 HT pump
capable of operating at 60 gpm at approximately 79.6 feet of TDH.

Land Application Site — The land application site is at the neighboring Unionville
Country Club golf course.

Construction will cover the following items:

Flow Measurement — Installation of accurate flow measurement devices will give the

treatment facility a means of improved data analysis.

o Parshall Flume — A 12-inch throat effluent Parshall flume with ultrasonic flow
sensor shall measure the secondary treated and disinfected wastewater prior to
discharge at Outfall No. 005.

Screening — Installation of screening devices removes nuisance inorganic materials

from raw wastewater.

o Vertical Dual Auger Lift Station Screen — One double helix dual auger screen for
removing floating, particulate, and fibrous material from influent wastewater
stream and for conveying, dewatering, and compacting the screenings. The
screening device shall be capable of treating a design average flow of 1.0 MGD
and a peak flow of 3.0 MGD for 10 minutes. Bar thickness of 0.375 inches.
Powered by 0.5 HP motor with normal operating speed of 1.5 to 6.0 RPM.
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Triplepoint Water Technologies, LLC NitrOx™ — Following the primary treatment
lagoon cell, the effluent will flow by gravity to the NitrOx™ system. The NitrOx™
system is capable of treating a design average flow of 242,000 gpd and peak hourly
flow rate of 1,196,000 gpd. The system is composed of two tanks with each
approximately 16 ft x 16 ft x 18 ft with a sidewater depth of 15 ft. Total volume of
the two tanks is 45,957 gallons. The average flow hydraulic retention time is 4.6
hours, and the peak flow hydraulic retention time is 1.8 hours. A floating insulating
cover shall be installed in each tank. An immersion tank heater will be installed to
maintain a minimum wastewater temperature of 5°C. The engineer elected to
benchmark the media with performance standards as outlined in Specification 46 53
34-3 1.05 rather than specifying a particular media fill percentage. This specification
requires that the system shall be designed to treat influent concentrations of: Soluble
BODs < 30 mg/L, Total Suspended Solids < 30 mg/L, Ammonia (NHs-N) < 53.4
mg/L, Water Temperature > 2.5 Deg-C, pH = 7-8, and Bicarbonate Alkalinity per 1
mg/L Ammonia to be treated = 8 mg/L. The system shall be required to meet effluent
concentrations of 45 mg/L for Soluble BODs, 0.5 mg/L for Ammonia, >5 Deg-C
water temperature, and a dissolved oxygen of at least 5 mg/L. Aeration by means of
two tri-lobe positive displacement blowers each capable of supplying 249 scfm with
13.1 HP motors. The effluent from the NitrOx™ will flow by gravity to Lagoon Cell
No. 2 prior to disinfection and discharge.

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

pathogenic microorganisms.

o Non-Contact Ultraviolet (UV) — A gravity flow, low pressure high intensity UV
non-contact disinfection system capable of treating a peak flow of 1.4 MGD
while delivering a minimum UV intensity of 30 mJ/cm? with an expected
ultraviolet transmissivity of 55 percent or greater. The UV system consists of 1
reactor with 2 banks. There will be 8 lamp racks in the reactor with 8 lamps per
lamp rack, for a total of 64 lamps. The disinfected effluent will either be pumped
to be irrigated at the golf course (Outfall No. 004) or discharged through Outfall
No. 005 following flow measurement through the Parshall flume.

Emergency Power — A 125 kW standby diesel generator and automatic transfer
switch will be provided to operate the treatment facility in event of power failure.

5. OPERATING PERMIT

Operating permit MO-0026646 will require a modification to reflect the construction
activities. The modified Unionville South WWTF, MO-0026646, was successfully public

noticed from July 26, 2024, to August 26, 2024, with no comments received. Submit the

Statement of Work Completed to the department in accordance with
10 CSR 20-6.010(5)(N) and request the operating permit modification be issued. The
operating permit fee has been waived because this project is receiving funding through

the American Rescue Plan Act (ARPA).
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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

Thomas Silkwood
Engineering Section
thomas.silkwood@dnr.mo.gov

Chia-Wei Young, P.E.
Engineering Section
chia-wei.young@dnr.mo.gov

APPENDICES
e Process Flow Diagram

e  Summary of Design
e Antidegradation



https://ahc.mo.gov/
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Process Flow Diagram
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Summary of Design

Benton & Associates, Inc.
Consulting Engineers/Land Surveyors

2414 South Franklin Street
Kirksville, MO 63501
Voice 660-665-3575 = Fax 217/245-4149

email: info@bentonassociates.com
BENTON & ASSOCIATES INC | www.bentonassociates.com

To: Missouri Department of Natural Resources
From: Cameron Jones, P.E., PLS
Josh Stewart, P.E.
Subject:  Design Basis — Unionville, MO
Phase 1 - Wastewater Treatment System Improvements - (Revision 2)
Date: August 8, 2024

This technical memo is provided to supplement the City of Unionville’s May 2022 Wastewater Facility Plan
(*FP") and May 2024 Construction Permit application. The goal of the memao is to provide additional technical
and basis of design information to review the City's plans for construction permit approval. Additional sheefs
can be provided for your considerafion and review upon request.

The approved facility plan identified the City’s best path toward regulatory compliance is a project to include
two phases, to be funded separately and constructed in rapid succession.

Phase 1 (funded by DNR-ARPA):
e Sludge will be removed from both the South Treatment Facility.
¢ A Mechanical screen will be added to the gravity influent at the South Treatment Facility.
* Lagoon aeration will be added to the Unionville South Wastewater Treatment Facility.

*  Ammonia removal treatment will be added to the Unionville South Wastewater Treatment Facility
using a Moving Bed Bio Reactor (MBER).

e Ultra-violet disinfection will be added fo the Unionville South Wastewater Treatment Facility.

e Effluent flow measurement will be added fo the Unionville South Wastewater Treatment Facility.

e (Overland flow fields will be decommissioned at the North Wastewater Treatment Facility.

¢ Replacement of pump for wastewater irrigation at golf course existing Outfall #004. See Exhibit 3.
e Associated pipes, valves, and structures will be installed and or decommissioned as needed.

Phase 2 (Funded by SRF): Permitted Separately due to funding.

e Sludge will be removed from the North Treatment Facility.

e A Mechanical screen will be added to the grawity influent at the Morth Treatment Facility.

s Wastewater flows will be diverted from the existing Unionville North Wastewater Treatment Facility
(MO-0054569) to the existing Unionville South Wastewater Treatment Facility (MO-0026646) with
the addition of a proposed Lift Station and corresponding forcemain. The secondary lagoon at the
north facility will be converted into emergency storage and flow equalization for the proposed lift
station and an emergency overflow outfall will be retained.

e (Overland flow fields will be decommissioned at the Morth Wastewater Treatment Facility.

s Associated pipes, valves, and structures will be installed and or decommissioned as needed.

Page 1 of 12
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Nerth Flew Characteristics and NPDES Requirements

The following tables contain a summary of the City’s NPDES limits and describes the anticipated design flows
into the Morth Wastewater Treatment Facility (WWTF).

MGD ;
|ceoDs mg/L (ppd) 5 45
|zoDs mg/L {ppd)| 300{275) | 23s(208) 13
[rss mg/L (ppd)| 320{294) | 230{203) 110 70 16
|e.con #100mL 1030 206
6il & Grease mg/L 15 10 a7
Ammaonia Mitrogen (as N] | mg/L (ppd)|  S0{46) )
April-September mg/L {ppd) 49 13
October-March mg/L (ppd) 84 18
I mg (ppd)|
| Dizsolved Cxygen mg/L
S.U. 7 6.5 Min. 7

K- viri vt Proiecos'2 OE3430\Documents  Renorrs UNomh Lapoon Combintd DME Data_11:11-2021 slsxtSwmmary Tables

Table 1: North Wastewater Treatment Facility

& peaking factor of 3.63 was used for the North WWTF based on population, as outlined in 10 CSR 20-
8.110(3)(B)1. B. Using the Design Average Flow (DAF) of 0.110 MDG, shown above in Table 1, the peak
design hourly flow rate for the North WWTF is 0.299 MGD. Historical flow measurements have been recorded
at as high as 1.2 MGD, therefore the Peak Hydraulic Flow (PHF) of 1.2 MGD will be used to determine pipe
sizes and high-level emergency overflows.

South Flow Characteristics and NPDES Requirements

The following tables contain a summary of the Cify’s NFDES limits and describes the anticipated design flows
into the South WWTF.

Flow (DAF) [DMF] MGD 0.132 0190 0.190 [0.55]
|ceops mg/L (ppd) 65 a5

|zoms mg/L[ppd)| 200{220) | 105{166) 7.8
[rss mg/L (ppd)| 270(297) | 124(297) 110 7 %0
|E. coli #/100mL 1030 06

Il & ureass mgFL ) w

Ammonia Nitrogen (as M) |mg/L [ppd)|  30{23) 4.2
April-Septembar gL (ppd) 44 14

October-March mg/L (ppd) 9.1 2.8

TEN mg/L (ppd)| 50{55)

| Dissotved Oxygen mgiL

|eH 5., 71 6.5 Min. 72

K hAcrive Progecs OE 3430 Do umranos i Ra ports'[South Lagoos Combingd DWR Caca_11-10-300 4. slsaBemmary Tables

Table Z: South Wastewater Treatment Facility
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A peaking factor of 3.63 was also used for the South WWTF using 10 CSR 20-8.110(3)(B)1. BE. When
considering a DAF of 0.132 MDG, shown above in Table 2, the peak design hourly flow rate for the South
WWTF is 0.479 MGD. Historical flow measurements have been recorded at as high as 0.95 MGD, therefore
a Peak Hydraulic Flow (PHF) of 0.95 MGD will be used fo determine pipe sizing high level emergency
overflows.

Combined Flow Characteristics and NPDES Requirements

The following tables contain a summary of the City's anficipated NPDES limits and design flows into the south
WWTF facility under a combined flow scenario.

Design Effluent Limit

Design Parameter it influent | Daily Maximum | Weekly Average| Monthly Average
Flow = DAF [DMF) [PHF] MGD 0.242 (0.878]) [1.67]
CBODs mg/L (ppd) 65 45
BODs mg/L (ppd) 245(495)
TS5 mg/L (ppd) 292(591) 110 70
E. Coli #/100mL 1030 206
0il & Grease mgfL 15 10
Ammonia Nitrogen [as M) mg/L(ppd) 40{80)
April-5eptember mg/L(ppd) 4.4 1.4*
October-March mg/L(ppd) 9.1* 2.8*
TEN mg/L (ppd) 62 125)
Dissalved Oxygen mg/L
pH 5.U. 7.1 6.5 Min.

*Subject to MDMR Review
FA2DE34 30\ Documents\Reports)[South Lagoon Combined OMA Data_12-10-2021. xlsx]Combined Summary Table

Table 3: Combined Wastewater Treatment Facility

Influent Pump Stations

As sfated within the City's FP, the City's wastewater collection system is divided into north and south sewer
sheds. Each subsection directs wastewater to the comesponding lagoon treatment plant via gravity. In the
FP's selected alternative, flow from the MNorth Sewer Shed would be conveyad to the centralized treatment
at the existing South WWTF via a |ift station and associated forcemain.

The North Master Lift Station is proposed to be outfitted with two 340 gpm submersible pumps to meet the
existing peak and design flows. Please see Exhibit 1 for pump calculations. Flows above the rated capacity
of the pumps will be stored in the existing Unionville Morth WWTF and eventually pumped to the Unionville
South WWTF for treatment. The lift station pumps will be utilized in lead, lag, and alternate fashion where
the lead pump will turn on unfll the wetwell has drained and the lead pump will altemate with each cycle. In
the case of high flows, the lead pump will be out paced by influent flows unfil the “lag™ pump set point is
reached. In this case, the lag pump set point will be set within the operating range of the excess flow lagoon
to effectively utilize the flow equalization lagoon. In practice, only one pump will operate at a time, except on

Page 3of 12
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very rare occasions of peak flows of nearly 4.4 days.

Considering a PHF to the North WWTF of 1.2 MGD and a firm capacity of 0.5 MGLD at the Master Lift Station.
There iz a potential for flows up to 0.7 MGD into the proposed excess flow lagoon. The excess flow lagoon
has a capacity of approximately 3.76 million gallons. Therefore, the excess flow lagoon has enough volume
to comfortably handle over 5.4 days of peak hydraulic flows with one pump out of service. Once the peak
flow event is over, the lagoons will drain by gravity back into the wetwell fo be pumped fo the South WWTF
for treatment. During the event of a power outage, 10 CSR 20-8.130(7) requires 2 hours of retention of peak
hourly flow when receiving WWTF > 100,000 gpd. Based on the calculations above, we have much greater
retenfion time than required by statute. Please see Exhibit 2 for Equalization Lagoon Calculations.

Treatment Design

The existing South WWTF will be modified to accept flows from the entire City. The treatment scheme will be
modified from two separate facultafive lagoon facilities followed by overand flow, to a single freatment facility
utilizing a two-cell aerated lagoon system with a moving bed bioreactor (MBER) between the cells for
ammonia removal and UY disinfection for E.coli control. Construction of the aerated lagoon involves
installation of approximately 19 aeration diffusers throughout the lagoons. The new aerated lagoon cells will
help increase wastewater freatment effluent quality. Please see Exhibit 3 and the attached plans for the
proposed eguipment layout.

B&A has performed a preliminary design analysis in consultation with MDNR's "Recommended Standards”
to determine if the two cells are adeguately sized to meet BODs , ammania, and fecal coliform freatment
reguirements, and the calculations are detailed on the following pages.

Aeration Design
Minimum design standards utilized for the design of the aerated lagoon are as follows:

1.4 Ibs of oxygen per Ib of BODs removed
4.6 Ibs of oxygen per lb of NH3 removed

Considering the City's design population of 2 420 people, design removal values for BOD and NHz are as
follows:
BODs
NHz

245 mglL or 495 ppd
40 mg/L or 80 ppd

Therefore, the minimum pounds of oxygen required for daily treatment is as follows:

BODs: 495 PPD BODs X 14PPD0Oz = 693 PPD Oz
MHsz 80 PPD NHs X 46PPD0Oz = 368 PPD Oz
TOTAL = 1,061 PPD Oz
Page 4 of 12
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Aeration Design includes: (Calculations Shown Below)

Permit No. CP0002471

630 PFD Oz
103 PPD Oz
283 PPD Oz
232 PPD Q2

Lagoon Aeration AOR Cell 1
Cell 2

MBEBR. Aerafion AOR Stage 1
otage 2
TOTAL

Biological Treatment

1,330 PPD Oz = 1,061 PPD OK!

The following design assumptions were ufilized based on standard treatment conditions generally accepted
within the wastewater treatment industry based on common waste charactenisfics, load vanation, and

maximum temperature.

Ke
Ke

Alpha and Beta factors consistent with domestic waste where:

Alpha = 0.60

Beta = 095

Theta = 1.02

pH = 6.5 minimum
pH = 9.0 maximum
Do = 2.0 mg/l minimum

Site Elevation GAT fit.

0.130  at minimum temperature conditions of 0.5°C
0.280 at maximum temperature conditions of 20°C

Considering the lagoon geometry and preceding assumptions, the aeration design calculations are as
follows. Mote that the aeration system upon which the lagoon has been preliminarily designed is Triplepoint
Ares Aeration & Mitrox Nifnification using equations 1-3 below to determine proposed effluent wafer quality.

Page Sof 12
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SUMMARY - General Design Parameters

Design Scenario Name Units Combined N &5
1 Influent Flowrate MGD 0.242
2 Influent Concentration mg/L 245
3 Effluent Concentration {Winter) mg/L 6.7
4 Effluent Concentration (Summer) mg/L 19.5
5 Actual Oxygen Supplied Ib/day 752.5
6 Airincluded for nitrification? MNo
7 Mumber of Aerators 19
8 Estimated Tubing Length ft 3000
9 Standard Airflow SCFM 675.35
10 Inlet Airflow ICFM 799
11 Design Pressure (w/cushion) psig 5
12 Projected Brake Hp bhp 15.09
13 Estimated Design Hp hp 25
1. FTE=a (SOTE) 8™ (B 0%y = DO} + Ceip field transfer efficiency
Where,
o contaminant factor {contaminants, depth, bubble size} (range: 0.40-0,70)
p TS factor {total dissolved solids) (range: 0,90-1.00)
8=1.024 temparature factor
0o target dissolved ouygen level (mgfl)
C¥ et saturation oxygen concentration at site—adjusted for water depth
C'azo sat, oxygen concentration at STP conditions—adjusted for water depth
T water temperature {Celsius)
I Airflow = ADR J (25056 * FTE)
3. E=23vk*tf(1+23%k*H) bislogical treatment efficiency
Where,
k =varies kinetic coefficlent {related to temperature} (range: 0.06 to 0.12)
t=time treatment time in days

Table 4: Aerated Lagoon Calculations
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SUMMARY - Blologlcal Treatrment Calculations

Item Description Units Combined N &5
1 Mumber of Treatment Cells 2
2 Flow Regime Serles
3 Site Elevation - HWL fit 937
Celll
4 Wastewater Flowrate MGD 0242
5 Treatment Volume ht-Gal B2
& Treatment Time days 255
7 Treatment Type Partial Mix
8 Std Reaction Rate, Ka Days™" 0.28
9 Design Water Temp © 20
10 Design Reaction Rate, K, Days™ 0122
= 11 Biological Treatrnent Eff. % BT.T%
E 12 Influent 80D Loading Ib/day a9
F] 13 Influent BOD Concentration mgfL M5
14 BOD Removed Ib/day 433
15 Effluent BOD Loading Ib/day &l
16 Effluent BOD Concentration mg/L 301
= 17 Design Water Temp © 0s
g 18 Biological Treatment Eff. % TE %
= 19 BOD Removed Ib/day 386 1
20 Effluent BOD Concentration mgfL 535
N1 influent NBOD Loading Ib/day 125
N2 Influent NBOD Concemtration mgfL [}
N3 Assumed MBOD Rermoved Ib/day 1]
N4 Effluent NBOD Loading* Ib/day 125
N5 Assumed Eff. NBOD Conc. mg/L 62
SUMMARY - Blological Treatment Calculations - Cell 2
Item Description Units Combined N &5
21 ‘Wastewater Flowrate MGD 0.2
22 Treatment Volume ht-Gal 3
23 Treatment Time days 124
24 Treatment Type Partial Mix
75 Std feaction Rate, Kas Days™ 028
26 Deslgn Water Temp 't 20
27 Design Reaction Rate, K: Days" 012z
= 28 Blological Treatrnent EFf. % TT6%
E 29 Influent 80D Loading Ib/day 6l
A 30 Influent BOD Concentration mgfL 30.1
31 8O0 Removed Ib/day 47
32 Effluent BOD Loading Ib/day 14
33 Effluent BOD Concentration EEI'L 6.7
= 34 Design Water Temp © 0s
2 35 piglogical Treatment Eff. 5 B3.5%
S 35 BOD Removed Iby/day BAS
37 Effluent BOD Concentration EE'IL 19.5
N& Influent NBOD Loading Ib/day 125
N7 Influent NBOD Concentration mgfL 619
NE Assumed NBOD Removed Ib/day ]
N9 Effluent NBOD Loading* Ib/day 125
N10 Assumed Eff. NBOD Conc. mgfL 62

Table 5: Biological Treatment Calculations
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SUMMARY - Aeration Calculations

Permit No. CP0002471

Item Description Units Combined N & S

1 Site Elevation ft 987

2 0, Loading Factor (BODs) 0./BOD 15

3 Alpha-value, 75 0.60

4 Beta-value, 4] 0.95

& Theta-value, 102

SUMMARY - Aeration Calculations Cells 1& 2

Item Description Units Combined N & S
Cell 1

6 Lagoon Side Water Depth ft 6.00

7 Air Release Depth ft 5.25

2 AOR - Total Ibfday 650

9 SOTE/ft %/ft 2.10%

10 SOTE/ft % 11.03%

11 Design DO Concentration mg/L 2.00

12 FTE 4. 44%

13 Air Requirement scfm 585

14 Airflow per Aeration Unit scfm 36.5

15 Aerator Type 7507

16 Mumber of Aeration Units Units 15

17 Water Pressure psig 2.27

18 Aerator Pressure Loss psig 0.55

19 Header / Feeder P Loss psig 117

20 Total Operating Pressure psig 4.00

21 Design Motor Pressure psig 5.00
Cell 2

6 Lagoon Side Water Depth ft 6.00

7 Air Release Depth ft 5.25

2 AOR - Total Ibfday 103

9 SOTE/ft %,/ft 2.14%

10 SOTE/ft % 11.24%

11 Design DO Concentration mg/L 2.00

12 FTE 4.52%

13 Air Requirement scfm a1

14 Airflow per Aeration Unit scfm 30.2

15 Aerator Type 7507

16 Mumber of Aeration Units Units 3

17 Water Pressure psig 2.27

18 Aerator Pressure Loss psig 0.55

19 Header / Feeder P Loss psig 1.03

20 Total Operating Pressure psig 385

21 Design Motor Pressure psig 4.85

Table 6: Aeration Calculations
Page 8 of 12
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SUMMARY - Design Input Values

Plant Influent Characteristics Units Values
1 Annual Average Daily Flow gpd 242,000
2 Maximum Monthly Average Daily Flow gpd 242 000
3 Peak Daily Flow gpd 878,000
4 Peak Hourly Flow gpd 878,000
5 Influent BOD mg/L 245
6 Influent BOD Ib/day 494.5
7 Influent TS5 mg/L 292
8 Influent TS5 Ib/day 589.3
9 Trnfluent NH3-N mg/L 40

10 Trfluent NH3-N Ib/day 80.7
11 Influent TKMN mg/L 62
12 Influent TKN Ib/day 125.1
Al Influent Nox-N mg/L 0
A2 Influent Nox-N Ib/day 0
13 Influent pH 7
14 Water Temperature deg-c 12
NitrOx Influent Characteristics Units Values
15 Annual Average Daily Flow gpd 242,000
16 Maximum Monthly Average Daily Flow gpd 242,000
17 Peak Daily Flow gpd 484,000
18 Peak Hourly Flow gpd &05,000
19 Influent BOD mg/L 30
20 Influent TSS mg/L 30
21 Influent NH3-N mg/L 53.4
22 Influent TKN mg/L 53.4
23 Design Influent TKN mg/L 53.4
A3 Design Influent Nox-N mg/L 0
A4 Alkalinity Required as CaCO3 (Minimum) mg/L ar
24 Influent pH 7
25 NitrOx Water Temperature EE'C 5

Table 7 Nitrification Equipment Calculations
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SUMMARY - General Design Parameters
Item NitrOx Tank SI:in! Summary Units Values

26 Mumber of Treatment Trains Proposed 1
27 Mumber of Tanks Per Train 2
28 Total Number of Tanks 2
29 Length of Each ft 16
30 Width of Each ft 16
31 Side Water Depth of Each ft 15
32 Tank Height of Each ft 18
33 Volume of Each gallons 28723
34 Volume Total gallons 57,445
35 Hydraulic Retention Time at Max Month Flow  hours 57
36 Hydraulic Retention Time at Peak Hourly Flow  hours 23
40 Mumber of Ares Units per Tank 4
41 Total Number of Ares Units 8

NitrOx Air Requirement [Per Treatment Train) Stage 1 Stage 2
42 AOR (Ibs/day) 285 252
43 Assumed Diffuser Subm. at AWL (ft) 14.25 14.2%
44 Elevation (ft) 1063 1063
45 Alpha-value, 25 0.7 0.7
46 Beta-value, &) 0.95 5. 05
47 Target DO Residual [MBBR Process) (mg/L) 5 5
48 S0 (Ibs/day) BEE 81
49 Target Diffuser Effidency/ft Submergence 2 2
50 Airflow [scfm) 123 126

NitrOx Blower Require ment Summary Units Values
51 Mo. of Blowers [Incdudes ane redundant) 2
52 Airflow Reguirement per Blower sefm 249
53 Airflow per 1,000 scfm sefm) 1k ef 32
54 Water Pressure at Air Release Depth psig B.17
55 Piping and Diffuser Losses psig 15
57 Maximum Design Discharge Pressure psig 7.67
58 Assumed Overall Efficiency 0.62
59 Approximate BHP Requirement/Blower bhp 13.1
50 Approximate BHP Requirement Total bhp 131
61 Estimated Nameplate Hp/Blower hp 20
52 Blower Type Tri-Lobe PO

SUMMARY - Calculated Output Values

NitrOx Effluent Parameters Units Values
63 Effluent SCBOD mgfL 1.5
64 Effluent SCBOD I bs/day 15.1
65 Effluent NH3-N in Winter [Monthly Average) mg/L 0.5
66 Effluent NH3-N in Winter [Monthly Average) |bs/day 1
67 Effluent NH3-N in Summer (Monthly Average) mg/L 0.5
68 Effluent NH3-N in Summer [Monthly Average) |bs/day 1

Table T: Nitrification Equipment Calculations Continued
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Ultravielet Disinfection

UV Disinfection system selection included manufaciurer proposals, cost comparisons, and owner input on
operational considerations. A manufacturer was designated as the Basis of Design and multiple
manufacturers will be considered for construction bids on a performance basis. Manufacturers will need to
meet or exceed design parameters listed below in the basis of design based around equipment manufactured
by Enagua.

UV dosage is based on Average Daily Flow, where peak hour flows will be equalized by a combination of
upsiream lagoon surface area and hydraulics between the lagoons, UV Disinfection, flow and level coniral
structure, and outfall piping. Hydraulic modeling using Visual Hydraulics confirms that the MDF of 0.88 MGD
can be maintained through the UY channel while maintaining freeboard on the lagoons.

As a facility with seasonal bactenal effluent limits, one (1) stored spare module for maintenance will be
provided.

The details of the UV design criteria, process configuration, and UV reactor are provided in the following
tables.

Average How Rate 0,242/ 168 | MGDYGPM Reactor model number C2t.06032
Peak Design Flow Rate | 1.45/1,007 MIGD/GPM Reactor type In-Pipe
|Peak Disinfection Installation nates Indoorf Cutdoor - Covered
Flow Rate) Installation
U Transmittance 55.0 W UNT fMiI'IiI'I'II.iI'I'I} Procass connmaction 12007 @ CL 150 Flange
Total Suspended <30.0 mifl (30-day average} Reactor configuration Standard
Solids* UV Lamps - Enagua part #: 145-Watt LPHO Non-
BOD™ <300.0 gl (30-day average| 001 0617045 XUVEDL Amalgam Smart Lamps
Target Indicator E. Calif Facal Coliform LY Lamp output at 253.7 nm S50 \Watts
Qrganism (Mo minal Watts)
Permit Criteria 206,1030 (EFLYL00 mnl] manthly Ballasts - Enagua part 4: 145-Watt Enlight High
geomean/ 7-day 502 .5V2427M Effickency Ballast
BEOMmEan Naon-Contact Reasctor Material C-Series AFP BAO Tube
Uy Dose 0.0 Blinirmum UV dose of Material of Construction 04 55
|manufaciurer 30.0 mlfem?, After UV REACTOR(S)
caloul ated) applying certfied Lamp # of proposed UV reactors
End of Lamp Life (ECLL) # of hanks per reactor 2
of .87, Fouling Factor of i of AFF tubes per reactor 18
B8, i of lamp racks per bank 4
Plant Process Legoon with NITROX Process # of lamps per lamp rack ]
Particla Siza® 0.0 blicrons Total # of lamps par bank EF]
Total Iron* 0.3 mgl Total # of ballasts par bank 32
Turkidity™ 5 MTU Total #tof larmps per reactor 6d
Equipment Twia UV channels, each with a two-bank Tatal il of larnps in system Gid
Redundancy reactor capable of treating 50% of the REACTOR THERMAL CONTROL MECHANISM
FHWWEF, AT to air hast exchangers | i {One per bank)

*hote: Industry standard paramesters used for this progosal.

Lagoen Hydraulies

The “freeboard” height for the lagoons is 2 feet. which is the standard minimum.

It should be noted that the lagoon depths for both aeration cells are controlled via an effluent control structure

featuring a five foot (3°) broad crested weir for freatment volume retention during low-average flows and low

head loss during peak flows. The weir will also include an operafor confrol valve which can be used dunng
Page 11 of 12
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periods of high flows during storm events, when having significant freeboard is most important. The operator
will have the ability to lower the pond depths fo allow more room for flow fluctuation and treatment capacity.
Additionally, the South Cell #1 will act as Flow Equalization for storm flows across the 3.9 acres of surface
area. Hydraulic calculations performed for the Hydraulic Profile shown on Sheet G-004 of the plans were
performed at steady state flows, however, peak flows would have to continue for multiple days to reach
elevations shown on G-004. Please see Exhibit 4 for lagoon volume calculations.

Summary

As is shown in these design basis calculations, the proposed aerated lagoon, MBER, and UV Disinfection
can adequately meet and exceed NPDES permit limits. Preceding discussions within this memo and the
Unionville FP also demonstrate that this proposed treatment plant will provide operational efficiencies and be
able to be modified efficiently to mest anticipated future effluent goals if requirad.

Page 12 of 12
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Exhibit 1

North Lagoon Transfer Pump Calculations
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Morth Lagoon Transfer Pump Station

Unionville, MO

5/8/2024

Low Water Level = 952

High Water Lavel = 862 [Lag Pump Set Point)

Inwert at outlet = 586.5
8" to &” force main

C=1x

System Head - 1 pump

Flow Low Head High Head
[gpm) [feat) |feat)
0 71.0 Ba.0
50 71.5 Ba.5
100 72.7 B9.7
150 74.6 816
200 7.2 84.2
250 80.4 87.4
300 84.3 101.3
350 50.8 107.8
400 58.5 116.5
450 108.2 126.2
500 1226 139.6
System Head - 2 pumps
Flow Low Head High Head
[gpm) [feat) |feat)
0 71.0 Ba.0
100 72.4 B9.4
200 76.1 83.1
300 81.9 58.9
400 85.3 1123
500 116.2 133.2
&00 155.9 1728
700 2018 21889
800 253.8 270.8
Pump Curve
Flow Head 2:’:::?
(gpm) [feet) (gpm)
0 137 0
200 118 400
386 103 772
&00 83 1,200
800 &7 1,600
1,000 45 2,000
1,160 28 2,320

PAXIERASNDesign\DesignHydraulicsUForce Maim{Force Main Mydraulics - Unionville. xsx)Cunes BOD
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Unionville Transfer Pump Station

Typical Operation: 340 GPM @ 107" TOH

140

evel Operation: 500

120

120

PUmB Curyg .

Dlibleg

High Haazd / Ty

Head (feet)

153

——
Low Head / High Wetwall

o 50 100 150 200 250 300 350 A00 450 500 550 600 650 700 750 200 850 200
Flow {gpm)

NP 3153 stem Head

em - 2 Pumps
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LIFT STATION DESIGN CALCULATIONS
L Project Datalls
PrOjed: Unionviie 140
Project Mumber: 20e3430
Pump Station: -
Diate: 42452024
Doc Mumber: it
Flie Designaton: Pr20E34 30 Desigm DesIMHyIrEUICs [TOH - Pump HP - Sysiem Head Curve - LS Design asxWenwsl Calcuations 340 gpm
L. Deasign Capacity
& fwarage Dally Flow (A0.F)
#of Unis Demand Fate Demand
SF Units Grawity fo LS 315 350 goaiurit’ 110250 gpd
qoaunit 0 gpd
goaLnit” o gpd
Future Fiows 0 godiurit’ o gpd
o
e BT
NOLEE: - 100gaI0ay/can Wi Tom@l A LLF. = 110250 god
an average of 3.5 cap'unit TEL5E gpm (24 hr day)

B. Paak Hour Flow
Pealk tactor per Uity technical manual:

Populaton In Thousanas () = 1102 or 1103 PE
Cloaak Hicary 1E+50RT(P)
[N 4250RT(F)
Pegiking Fachor = 36
AD.F. ¥ Peall Factor To@E P.HF. = 268.6 gom
1240 Total GPD 415,804 gailons per day
C. Dasign Minirmum Flow
ADF. x020 Diessign min iow = 15.3 gpm
1240
. Minbmum Raquired Pump Capacity 2536 gpm
E. Required Flow fo Mest Minimum Velocity In Forcs Main
Diameter of Maln [d) Eln
Minkmum Velocty Required (v) 25
Raquiresd Tiow 10 mast minimum Weincly 313.3 gom or 451,183 GPD

o= V‘ED".".JLB‘&MG‘

F. Raquired Flow to Meet Historical Flows
Histoncal Madmum Day Flow = 1,200,000 GPD
Average Hor = 50,000 galons
833 ggm
Design Pesik Hour N3 GPD

1al4
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LIFT STATION DESIGN CALCULATIONS
Project: Unianviie MO
Project Humber: 20e3430
#ALUE  gom
L Wist wedl Deslgn (Duplex Systsm)
2 Doslgn Criteria:
1. Maximum pumg motor cycle rate = 10 Stars Per Hour
2 Maximum detenton time at average fiow = 30 minutes
B. Pump Conirod Level Settings:
1. Pump cycling rates e 3t a madmum when Inflow equals
one-half the deskgn pumping rate of. 340.0 gpm
2 Wt well volume required betwesn laad pump start and
pumg shut off level:
1’5 {miflow) = Half The design pumping rate and cycls penod Seleced
W Ta - £50.0 galons
4
wheres T= cydie pariod= 10 mir. 2-3DHP
15 min 51-75HP
30 min T6- 250 HP
Q=pUMp [EE= 340.0 gpm
Starts per pump per hour.
E0 minhour = 3a
z PTG : 000 i
I 5 (inflow] = Typical Minimam Flow:
= Pump Rate
Pump Stars Every (T) Mnutes:
W + W
o5 5
T= 850,00 “gal
] - (] Taom
+ 850.00 gal - 5813  mn
1531 ‘gpm
Starts par pummp per hour
E0 minhour - 0s
] DS - CRE] N

Tol4
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LIFT STATION DESIGN CALCULATIONS

Project: Uniomvllliz MO
Project Mumber: 20e3430
Ad|usted Violurms: 423 gallons
I S {fkow) = half the deshgn DUMDING Fate
Q= Pump Rare
Purg Starts Every (T) Mnutes:
W + v
(=25 5
T= 42300 gal
(T M0 - 7000 T gom
+ 47300 gal - 498
170.00 gpm
Starts per pump per hour:
E0 minhowur -
2 pUTDs " 453 TN,
If 5 {infow) = Typcal Mintmum Flow:
@ = Pump Rame
Purmp Starts Every [T} Mnutes:
W + W
o3 5
T= 42300 gal
(T 2000 - 1531 T gom
+ £23.00 gal - 2893
1521 [
Starts per pump per hour:
E0 minhowur -
F] pumpE " Ea3 [T
I S (nfkow) = Avarage Daily Flow:
Q= Pump Rare
Purng Starts Every (T) Mnutes:
v + V')
(=25 5
T= £23.00
(T 0o - e 1gam
+ £23.00 gal - T.13
T6.56 gpm
Starts per pUmP per hour:
50 minour -
2 pUTDs " 713 TN,

Sol4

Permit No. CP0002471

60 min.

42
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LIFT STATION DESIGN CALCULATIONS

Project: Unianvlie MO
Project Mumber: e
I 5 jmilow) = Peak Hour Fow:
€= Pump Rare
Pumgp Starts Every (T) Mnutes:
v + W
[+X] 5
T~ 2300 gal
{40 - 28581 } gom
+ 49300 g3 - 073 mir.
208,51 gpm
Starts per pump per hour:
&0 minhour - 31
z TS ; 573 i
3. Wet well Dameter (D) = Bt
Wit well Volume (V)
V- AWT.4E 211 gal'®t of depth appron 6.25' square
whene: Am=area of vt wel (1Y)
A= 14{07 )4

4. Wit well leved change betwesn pump stop and lead pumg start

- purmp shut off level - 2001t
wetwell vome 24.00 In
TherEIe 5. Zo0 T
Wt wel volums = 423
£. Control Elevations HighPointof FM. = 98550  atreceiving manhole

Topof welwel eiev. =  365.00
Topofslabelev. = 96850

Diepth measured from bottom
Elv. [l
Topof WatWal=— 066.00 15.00
Infuet Invert= 856,00 6.00
High Water Alarm= 85600 5.00
Lag Pump On= 85500 5.00 423
Lead Pump ON[HW.LJ= 55400 400 - 423 gais. Provided Pump Cyzie Vome
Pumpalf (LW.L= 85200 200

Bothom of Wt W= 550,00

I5 Provided Volume greater than Required Voiume =
15 Provided Wolume cycie kess Man 30 min & ADF =
I5 Provikded Wolume cycke kess Man 10 Staris per hour at Haif Pump Design Fiow =

*ANCW ENDUgH Septh DEtween Doom of wet well and Purmp ot EevaRon 1D compitely SUDMETDE pUmp.

Aol4
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NP 3153 HT 3™ 462

Patented sef deaning semi-apen dhanne | im peller, ideal for pumping in
waste water appicasons. M odubir based design wish high FLYGT
adapiatian grade.

1 sl brand

Technical specification

Curves acoonding 100 Wamser, pore Water, pum [100%] 2502 % &2 425 b4 1 s880es s

e

L I e e o e e LA m e e e e
i e a0 At i e [USgpm]
Curvar 150 H06
Perrd sl (rvwaar) it bty Ul arad oo i fo s g S e a daa abould
N Eumﬂ'-ldmmiinlkdllﬁ'.n‘ﬁ:l.llngl.' G g
Configuration Pl oty kel Fhgt wa e

Mater marnibe Italainatpe
MEIS21ES F1- 18- 400 0W P - Sem permanent, Wet
b ]

Frpeler Saneter Disch arge darre e

276 mm 4 nch

Fump information Material

Frelier damEer ‘rrgetller
ITe mm Mz lmn ™

Dischage Sameter
4 nch

e 1 S ter
150 mm

Marrrern ot raEeg b peed
1755 npm

Nurrier of Bladed
1

Ma S B Pt R
40T

Prajezt Kybe - 22174180 Created by
A a Created om 41150034 Las wpdate 4719/ 3024

Pigasa e [FP AT Umijisag
13K - AWE

R AT TERAR
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NP 3153 HT 3~ 462
, 5 g3 , —
Technical specification FLYGT —
Motor - General 1 syl brancd
N 2 7 o Y B P ded mane o dge gl Saed gt
M5 3 185 F1- 18- 400 W = 1755 rpm 10hp
s
ATEX apprevaed Nurrine Fod poles Samwd ourre Smer v
N 4 WA El
PR Felp awd wsitage Pkl e o L My & Duny
&0 Mz 440V - 51
Vemion cod
185
Motor - Technical
Pevarer facter- 171 Load Maasr elfcem oy - 100 Load Tl rrezevee P o irkrda S EEr B PR
0ss BPS% FE-TT Y 30
Powner lacer - 304 Load Mowr elldency - 3/3 Load Swaning owrem, Sreo Aanieg
=0 0% 1584
Porarer facter - 172 Load Momr efldency - 12 Load SwAng oFTent, 2ue dea
o 0% e
Frejedt Hyect- 12174160 Creamd by
Seh 1] Created om 4/19/2034  Last wpdae 415 2024
[R—— [—— riT—

YA » INENDH [R5 AT B AR T 4 LA W |
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Permit No. CP0002471

NP 3153 HT 3™~ 462

Performance curve

Duty point
v Head
ZEEUEgom 103 41

Curves accodingta:

Wates, pordiader, puse [100%)] 2902 F &2 428 b1 sBESE. S i s

;

flir

50

T

E ] L

F]

crmml Ef ey -
—

- ]
Tuutfiagl
!

\
Illl'l

=
-
A1 e

3o j’_f"
207

=

FF owar gt P
5 bt w2

I

PR val i

LRt P T

e
Pl i i B i sl Flsa v o ol i e ol o Gt M
Eyler - EE174160

a

% L m i A0 315 S0 I L 400 L]
crmiraal (rrwsa ] it s b, Ulrada - el ver-pa fermmuane a tam B data should ba g e dus te st da gl marufaciulng Bhance

L1} -t

Curva 150 HE0E

o ated om 4119/ D024 Lastugd e 4015,/ 0024

g L
FAE - INENEH BT N




Phase 1 Wastewater Treatment System Improvements Permit No. CP0002471
Unionville South WWTF, MO-0026646
Page 34

NP 3153 HT 3~ 462
Duty Analysis T

1 MyLBTML Crand

Curees 3oooed ng ba: Water pum [100%] ; 39 2F; &2 428b 1" 1 6BE9E. 507

2|
|

E 8

B2 ZTEmm

B

]
1

=]
1l

&
INTRTNTI

386 USgpm
L B o o o o o o e B o L B o o o o o o o o o o e e e e N
100 200 300 400 500 &00 TO0 B00 800 1000 1100 1200 [USgp.m]
Noamiral {mear] data showr Urden- ard ove- PRI o oy i 5 Gl s Podud o e o T el 1T starciarn d marac L rg Tleranca
Phean @ cormsl T pour ol Fpgtrepnes e o par bmarc o guararioss.
Operating characteristics

=]

=]

Pampd Flow Haad Skl powar Flow Haad Sha powar Hydeadt, Spac Enarigy WS
Sy

USopm 1] hp UE apm i [y's] W LS 485
k1= o3 158 38 o3 158 B TH 574

Prisject Creane d by

e Hylert 2174160 Create d om 419 Lt ugedane 4150054

Progmma me i [T Ui mafs
FAE - INENE R R 2040 S TR RAR gl 1 LA W
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Permit No. CP0002471

NP 3153 HT 3~ 462
VFD Curee

Curees acoomd Ngto:  Wanes, pore 392 °F 62 428 o/ fY 1 6EE0E.5 fils

|§ 1 |§| |§| 1 Iﬁl'?'

1 |||:.i-|||

1 |Iﬁ-||||

o |

I_‘.Illlﬁlllk[-l;llﬁ:':"%

1 | ||||h-|-|"||§|lﬁll

I_.I.IIE:

"

B2 2T6mm

|F‘|’| |'ﬁ

Ef ficienoy
|Overal Effciency —

£
1

A\
\

BRSSP

o

Pow er imput P1
|Shafi pow er F2

L‘I“lllﬁ““lll%ﬂiﬁrlll
|

e =52 2 TEmm [P 1)
—— B B s -

B
e 1111
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L

maE
Illl-il

I

P
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/-aﬁz 2T

T NPSHR =32 800

i
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Szl o
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VFD Analysis

NP 3153 HT 3™ 462

Cundes 3 coomdingg ta:

Water pus [1000%] ; 392 % 62 428k 7 1 GEE0E. SR/

JE:
T
B

T ]

14

WA A

ARy

7

.

T.E.3

@

A T O

:'.I'I

1

-'R_\. e
FLY¥GT —

1 WL Drand

T1/8%

386 USgpm

|

52 ZTEnm

=]
{=]

Placeia el lomil F

Operating Characteristics

300 A00 500

Merdil i) dam abewh Undar and oveipaforan: s bem e dats sl Ba soqscted dus o Rindand o fee i ng ks
e et v e e A o U e N

1000 1100 1200 [USg.om]
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Sz b a

Fraguancy Flaw P
ft ke
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NP 3153 HT 3~ 462
. . . —
Limensional drawing FLYGT —
wylem
T
e Gk dars 1
___'II' ==
1
1
! ~
i By Z]—[E]
o
4
o BT (e
o “riryapgicehie b inannitant duy 'L'; "'_':'
- Gorat nf s e 1 | an [Foa
= o | 1
Preieat Myert 22 174160 Created by
Sach a Creased om 4119/204 Lutupdate 4/15/ 2024
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Exhibit 2

Equalization Lagoon Calculations
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Basis of Design
Unianville Narth - Cell #2
Basis of Design - Lagoon Volurme Caloulatas
May 2024

Existing Cell Mo. 2 - Full Capacity - Flow Equilization Lagoan

Permit No. CP0002471

[Laien Geomeries In Feet Wolume of Ligoon iclurme of Water Disrension |
Length (a) 580 5,084,939 3762576 Gall o
Width ] 190 213,838 203,304 F*3
Depth of Lagaoe ) ] 18.67 1155 sro e
Dtk of Water h] & 0,177 1564029 o
Side Shogsr [rumyrise] {Sal 3
Emedl Siope | nanyriue) (51, ) 3
Bafle Wiall includes (%) 100%
£ross cheok 813,438
813433
= 526
|dy 1386 ‘Water Surlace Acreagie 237
lag) 562
Bl 172 100% o thi: first cell
o BLTD oot |3/ 16 BENTON AND ASSOCIATES, ING, s e or
M DY e cmmnﬂdirénmiﬂ’mm (s
| -
'Illilhrvl{ B & rJ—_gﬂ-J
51
- H— .
— e e UL
R\_ In"’ .?;1 o E
g . A \
“W gl f | Lo | 4
"x,L 2l e Vi)
- \ i
i Ilr—'l'!" 3~i |
1 "
Ferary]
ks
f B R | 1 1 |
I'i:.. = 'E:‘LWE".’H.":B'* .v;-'II:}G"{L-I-J."'-F}ffJ'I
'.-?.._l | L ) .t ) I,
B | i § il 5 Y
= el [Befare)x(Lad)+rT)
L - F !
R 'TIS‘- g% Ls ek | L™ .:,xq;ﬂ
£ .
'.-u-'lnll'!' n!' L (7 ? A ¥y K EI.& |
-r-l' IU'E{IL""‘?:I,::
i \
v [ L ¥ g i1 s y |'||
Wil P w ¥ | L, e VL eI
Yllesr L 4 ;l'h,l / l u“[ X 2 "'. J-I I“."- nol D + OI;I + C .-lﬂ'..:l
where 8= C+ 2(h,, ¥ SLY

c..l = |'.'1 + -;I[ll L"'.-u &:chlblll'

PAZOES4 30N Darsige D sign | [ Uniicrveilbe: Deesign Calculatice 8-21-33 whio JNorth Cell §2
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Exhibit 3

South WWTF Site Plan
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Exhibit 4

Lagoon Volume Calculations
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Basis of Design
Unianwille Seuth - Call 01

Basis of Design - Lagoon Volurme Caboulator
May 2024

Existing Cell Ma. 1

Permit No. CP0002471

[apoon Geenerries In Feet Valume of Ligagn Wolumse of Water Dasramsion
Length (a) 510 5,154,215 & 543,051 Gallons
Wadh ] 285 1,225,104 288,045 Fing
Dapth of Lagaae h) B 812 0.3 acro-det
Depth of Waner [h_] & 45374 33,800.57 or
Sidhir Shopet | rurmrise] {5l 3
Erd Slopa jnonyriue) (51,0 3
Bafle Wiall includes {5 100%
choss chedk 1,225,104
1,225,104
<] 562
[ 37 Water Surlice Acage g
fag) 58
] 173 L0 o the st cell
w LD e 31k BENTON AND ASSOCIATES, INC.  swarie or
e fron, "GOMH 1o T A 1 18 VR hei
I ¢
'.'4|u~»¢ |1 'l'-‘—_g-nl
&
& e
P
— ik Tl R4 |
T‘H' Lﬁ(“l‘r PR hA e
\ — g 1 i
W ) f { i
N, I'i b | s LY 4
% |I L |
i LW A
\ A s
'Z": E TN
b
i iy 3 1 X
|'...‘r e L x.lﬂ'.!'g_}'lﬂ*rp‘;'f.lx_f;a*ﬂai'l-"'l:.:tfjl'
y!-“.l_l L L w ! . ¢ J
i = il = A=ty
= Eklflx'lﬂ-"g?{:¥ Laoh )T |
L s & L= L A
n
A _'IS.'— o s N i
whae €= a- 2k 251N
d= b-2(hxsl)
L]
L I i | " ;] s 5 nl
. 2 1 | ¥ ] L [ ~ 1 | ~ d]l
e B I e B B LA g A by +dl )+ C X&)
1 b 3 LY
where, 8= CF2(h, ¥ SLY

bye o+ 2 b %SIL)

FAI0E 3430 Deshge’ Design ' [Unicerille Design Calculatioes 8-21.2 3 b Soah Call §1
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Basis of Design
Unionwille South WWTP - Cell #2
Basic of Dedign - Lagoan Volurme Caloulator
May 2024

Existing Cell Mo 2

Permit No. CP0002471

[ L Gem itries In Fiiel Wanlumi of Ligoon Winlurme of Water Diseision
LengEh fa) 280 3,533,437 2,810,042 Gallons
Wit [l 280 535,624 375,645 F*3
Depth of Lagae i) E 12.07 262 PR
Dapth of Water (] & 19475 13,912 29 o
Side Sloe [rumrise] {5k 3
Ered Siope jrunyrice) (51} 3
Badthe Wl includes (%) 100
enoas chisck 535,224
525,274
Iy 232
183 232 Water Surtace Acreage 172
[ 268
1] 168 1000 of thae first cedl
o LD o 11/ 1h m BENTON AND ASSOCIATES, ING, st o
o e s e
'u.l.u-h-{ ﬁr -9 ':-‘-?I-HJ
L ““‘" fi |§|
{ é\q
L f :, | ]
h Li 7. III | AL -'l '.
B K Il \ Y i
|4 L jJ ;
|,V J
5:
, | f BT g A ! }
t = } f i+ | -'~.':-rl'f' | +
"f!'.“._: E;quLg,a (a+c) {lsd ) {.::(J'J
A i P if ;
g Béforc)x (Lad)rT)
whit B ok g T Codl
whit, € ¢ a-2(0 %5100
(‘.I' L IU 7 r!'l X 3 5:
v f f | ¢ 3 \
W, e Lyl bl R | *arrl
Tnlles i X “'I,” 2 I, "]'E o { .J.I l.,.I % _.E-I-Gr;l.r- C ,d'.,:l
where | B C¥ 2 ,.lﬂw ¥ Sl

':'-rl" |‘.'1 2 ;I[r I-"'!h.- "i‘-fc.alljl':'

P0E 34 30 Desige Do sign's | Unioeville Design Calculations 42122 who[Soath Dell 2
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Exhibit 5

Golf Course Irrigation Pump Calculations
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Computation of Total Dynamic Head for irrigation pond influent sump pump

Flowrate

Diameter of Suction Piping

Diameter of Effluent Piping

Friction Coefficient (inside wet well) "C"
Friction Coefficient (force main) "C"

A Static Suction Lift
B. Fnction, Suction
1. Pipe Total Length
2 Fittings in Eq. Length of Pipe
a. 2" 890 degree elbows
b. 2" check valve
C.
3. Total Pipe Equivalent
4. Total Friction Loss
C. Total Dynamic Suction Lift
Use (rounded up)
D. Static Discharge Head
E. Friction, Discharge or Force Main Line
1. Pipe Total Length
2, Fittings in Eq. Length of Pipe
a. 2" 890 degree elbows
b. 2" meter
c. 2" 45 degree elbow
d. 2" ball valve
3. Total Pipe Equivalent
4. Total Friction Loss
F. Total Dynamic Discharge Head
Use (rounded up)
G. Total Dynamic Head (TDH)

60 gpm
2.047 in.
2.047 in.

130
130

1ft

1ft

4 ft. 1 (@ at 4" each
13.4 ft. 1@ at 13.4"' each
18.4 ft.

1.40 ft.

2.40 ft.
3.00 fi.

25 ft.

850 ft.

36 ft. 9 (@ at 4" each
3 fi.
4 ft. 2 (@ 2' each
3 ft. 2 (@ 1.5 each
896 ft.
68.16 ft.

93.16 ft.
94.00 fi.

97 ft.

E-202001372

afaf24
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MP 3102 HT 3~ 267

% emi-agen muli-channel im peliers with integralg@ndercutterin single
walute cising for lquids containing salids and fibres.

Technical specification

Configuration

Curves acmrding 1) Water, pum Water, pure [100%] 39,2 °F 62 42 /it L EBI1ES f¢,

FLYGT

..k’\'l|t||"|l byard

|

|

|
|
L
|
|

ET|T45w

D e Rl ARl B R Rl RARAd RRARE AR Ly L

i} W X W 4 = 0 W B S0 OEEgpm)

Meminal (rean) data s how Unde- and oveeparfommanca fram thia dam shedd
) 1

bz aopactad dus e daad

s 150 3806

Plmie acmul peod laca Tt e

v o ot

Wotor e
MZ102170 18-10-2809W
Ghg

Impedler diame ter DNscharge diameier
147 mm 1102 nch

Instaliation tyme
PoZem permanemt, Wet

Pump information

Material

rmpedier diame ter
142 mm

Dischange diameter
11/2mch

finbe it ol kameter
L0 mm

Maximum operaing speed
3455 rpm

Mumoer of biades
-]

Mo il te mp eratu e
40°C

Project Eylect 22224835
Black

mp edler
Grey cast inan

Smtor housing mase rial
Gney cast inan

Created by
Created on

TylerM enzel
4/30/2024 Last update

43072024
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MP 3102 HT 3~ 267
. - . i

Technical specification FLYGT —
Motor - General o sylam branel
M otor number Phases Rated spesd Raed power
MZ0Z 170 18-10-2ALW ko 3455 npm G hn
Gho
ATEX app roved SNumbzrofpolkes Rabed curmnt Satorvadant
Mo F 75h 12
Fequency Rawed woitage s ulation claEs M of Duty
G0 He 60V H =1
Versiom code
170
Motor - Technical
Power tactor- 1)1 Load Miotore#idency- 1)1 Load Totd ozt of inersa STaS D MOW Max
i1 7946 % 0332 mift 0
Power tactor- 34 Load Miotorefidency- 3/4 Load Saringcwrent, dimd sEring
4493 Bl& % S6A
Power fctor- 172 Load Miotorefidency- 1/2 Load Suringcuwrent, str-dela
a1 8.0 % 1874

Pmoject Kylect-222 24895 Created by TylerMenze

Alack Created on 43002024 Lx=tupdae &30/ 2024
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MP 3102 HT 3~ 267

Performance curve

Duty point
Flow Head
48U g p.m EEEY

Curres accarding ta:

¥ L&:GE'!‘: —

Water, pumiWater, puse [100%], 39.2°F 62 42 b/ft", LGEI1E-5ft')s

Kyloct 222 24835
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e
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Antidegradation

Water Quality and Antidegradation Review

For the Protection of Water Quality
and Determination of Effluent Limits for Discharge to

The Unnamed Tributary to South Blackbird Creek

by
The City of Unionville
Unionville South Wastewater Treatment Facility Expansion

October 2022
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1. PERMIT LIMITS AND MONITORING INFORMATION

Proposed Monitoring Parameters and Effluent Limits

Permit No. CP0002471

PARAMETER Unit Basis for Daily Weekly Monthly PII;Z\SSES Sampling | Reporting Sample
Limits Maximum | Average Average Limit Frequency | Frequency Type
Flow MGD FSR % % x5 once/ once/ 24 hr.
month month estimate
once/ once/
BODs mg/L FSR 45 30 65/45 month month grab
once/ once/
TSS mg/L FSR 45 30 110/70 month month grab
Escherichia coli #100mL | FSR 1,030 206 1,030/206 | once/week ;’1‘;‘;‘;{1 grab
Ammonia as N
(January) 12.1 3.1 9.12.8
(February) 10.1 2.7 9.12.8
(March) 10.1 2.7 9.1/2.8
(April) 10.1 2.3 4.4/14
once/ once/
(May) WOBEL 12.1 1.9 4.4/1.4 e e grab
(June) mg/L 12.1 1.5 4.4/1.4
(July) 10.1 1.1 4.4/14
(August) 12.1 1.3 4.4/14
(September) 12.1 1.7 4.4/1.4
(October) 12.1 2.6 9.12.8
(November) 12.1 3.1 9.12.8
(December) 10.1 2.7 9.1/2.8
Oil & Grease mg/L FSR 15 10 15/10 once/ once/ grab
quarter quarter
Total Phosphorus mg/L FSR * * *E once/ once/ grab
quarter quarter
. . « « s once/ once/
Total Kjeldahl Nitrogen mg/L FSR quarter quarter grab
i . % % s once/ once/
Nitrite + Nitrate mg/L FSR quarter quarter grab
. Previous . .
PARAMETER Unit | B3I PT | Minimum Maximum | Permit | Sowpling | Reporting ) Sample
Limits Limit Frequency | Frequency Type
once/ once/
pH SU FSR 6.5 >6.5 month month grab
PARAMETER Unit Basis for Daily Monthly PII;Z\SSES Sampling | Reporting Sample
Limits Minimum Avg. Min Limit Frequency | Frequency Type
BODs Percent Removal % FSR 85 65 once/ once/ calculated
month month
TSS Percent Removal % FSR 85 65 once/ once/ calculated
month month

* - Monitoring requirement only
** - Parameter not previously established in previous state operating permit.
Basis for Limitations Codes:
MDEL — Minimally Degrading Effluent Limit
NDEL — Non-Degrading Effluent Limit
PEL — Preferred Effluent Limit

TBEL — Technology-Based Effluent Limit
WQBEL — Water Quality-Based Effluent Limit
FSR — Federal or State Regulation
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2. PURPOSE OF ANTIDEGRADATION REVIEW REPORT
The Unionville South Wastewater Treatment Facility (WWTF) is a 132,000 gallon per day (gpd) facility
receiving actual flows of about 210,000 gpd based on Discharge Monitoring Report (DMR) data from the
past five years of operation. The facility currently includes a two-cell lagoon and two overland flow fields.
Sludge is stored in the lagoon and pumped out as necessary. Benton & Associates, Inc. prepared, on behalf
of the City of Unionville, the City of Unionville Antidegradation Review Report, which outlines the
proposed expansion to the facility. As a result of the expansion, the design flow will be increased to
242,000 gpd. Six alternatives were analyzed, including regionalization, land application, and four
discharging alternatives. The preferred alternative involves shutting down the Unionville North WWTF and
consolidating flows to the Unionville South WWTF. Upgrades would then be provided at the South facility,
including the addition of aeration in the lagoon, construction of a moving bed biofilm reactor (MBBR), and
addition of UV disinfection to the treatment system.

The applicant elected to assume that all pollutants of concern (POC) significantly degrade the receiving
stream in the absence of existing water quality. An alternatives analysis was conducted to fulfill the
requirements of the Antidegradation Implementation Policy (AIP).

3. FACILITY INFORMATION

Facility Name: Unionville South WWTF

Address: 180™ Street 0.4 miles east of 8™ Street, Unionville, MO
63565

Permit #: MO-0026646

County: Putnam

Facility Type: POTW

Owner: The City of Unionville

Continuing Authority: Same as Owner

UTM Coordinates: X =501471;Y =4480092

Legal Description: NE V4, NW V4, Sec. 1, T65N, R1I9W

Ecological Drainage Unit: Central Plains/Grant/Chariton

4. FACILITY HISTORY

The facility was last inspected on January 9, 2018, by Leland Maize, and it was determined that at the time
of the inspection, the facility was out of compliance with the Missouri Clean Water Law and MSOP
MO-0026646. The following violations were listed in the inspection report, not including effluent
limitation exceedances, which are discussed in the Facility Performance History section:

e Failure to submit an eDMR Permit Holder and Certifier Registration Form, as required by Special

Condition #1 of the operating permit.

e Failure to develop and implement a program for maintenance and repair of the collection system,
as required by Special Condition #10 of the operating permit.
e Failure to maintain an Operation and Maintenance Manual, as required by Special Condition #15

of the operating permit.

e Failure to provide a lagoon level gauge that clearly marks the minimum freeboard level in each
lagoon cell, as required by Special Condition #18 of the operating permit.
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A. FACILITY PERFORMANCE HISTORY:

Permit No. CP0002471

A review of the past five years of Discharge Monitoring Report data shows that the facility generally
performs well but has recorded exceedances in the following parameters: TSS (03/2019), TSS Percent
Removal (09/2019), and pH (09/2019). The facility is currently under a schedule of compliance for
effluent limitations for ammonia and E. coli, which states the facility shall attain compliance with the
new limitations no later than August 1, 2023.

B. RECEIVING WATERBODY INFORMATION

OUTFALL(S) TABLE:
OUTFALL DESIGN FLow (CFS) TREATMENT LEVEL EFFLUENT TYPE
001 0.38 Secondary Domestic

RECEIVING STREAM(S) TABLE:

DISTANCE TO
WATER-BODY NAME CLASS | WBID DESIGNATED USES* 12-DiciT HUC CLASSIFIED
SEGMENT (MTI)
100K Extent-Remaining AQL, WBC-B, SCR, HHP, . .
Streams C 3960 IRR, LWW 10280201-0503 | Direct Discharge

* Protection of Warm Water Aquatic Life (AQL), Cold Water Fishery (CDF), Cool Water Fishery (CLF), Whole
Body Contact Recreation — Category A (WBC-A), Whole Body Contact Recreation — Category B (WBC-B),
Secondary Contact Recreation (SCR), Human Health Protection (HHP), Irrigation (IRR), Livestock & Wildlife
Watering (LWW), Drinking Water Supply (DWS), Industrial (IND), Groundwater (GRW).

RECEIVING STREAM(S) LOW-FLOW VALUES:

Low-FLOW VALUES (CFS)

RECEIVING STREAM
1Q10 7Q10 30Q10
100K Extent-Remaining Stream 0.0 0.0 0.0
Receiving Water Body Segment Outfall #1:
Upper end segment* UTM coordinates: X =501468 ; Y =4480091 outfall

Lower end segment* UTM coordinates:

X =502051;Y =4476428

downstream confluence

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

A Geohydrologic Evaluation was submitted with the request and the receiving stream is gaining for
discharge purposes (see Appendix B).

C. EXISTING WATER QUALITY

No existing water quality data was submitted, and all pollutants of concern are assumed to be Tier 2.
The facility discharges to a tributary to South Blackbird Creek. South Blackbird Creek is on the 303(d)
list for total ammonia, but well downstream of the outfall.
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D. MIXING CONSIDERATIONS

MIXING CONSIDERATIONS
Mixing Zone: Not Allowed [10 CSR 20-7.031(5)(A)4.B.(I)(a)].
Zone of Initial Dilution: Not Allowed [10 CSR 20-7.031(5)(A)4.B.(I)(b)].

5. RECEIVING WATER MONITORING REQUIREMENTS
No receiving water monitoring requirements recommended at this time.
6. ANTIDEGRADATION REVIEW 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 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, which 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 AIP for new and expanded wastewater
discharges.

The AIP specifies 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 following is a review of the City of Unionville Antidegradation Review Report dated August 10, 2022,

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

Tier 1 protection is applied to a waterbody on a pollutant by pollutant basis for pollutants may cause or
contribute to the impairment of a beneficial use or violation of Water Quality Criteria (WQC); and
prohibit further degradation of Existing Water Quality (EWQ) where additional pollutants of concern
(POCs) would result in the water being included on the 303(d) List.

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

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

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

Permit No. CP0002471

Pollutants of Concern Tier* Degradation Comment
Biological Oxygen Demand (BODs)/DO 2 Significant
Total Suspended Solids (TSS) Hk Significant
Escherichia coli (E. coli) 2 N/A Schedule of Compliance
Ammonia as N 2 Significant Schedule of Compliance
Oil & Grease 2 N/A Permit Limits Applied
Phosphorus, Total 2 N/A Permit Limits Applied
Nitrogen, Total 2 N/A Permit Limits Applied
pH otk N/A Permit Limits Applied

kk
skskosk

Tier assumed.

Tier determination not possible: No in-stream standards for these parameters.
Standards for these parameters are ranges.

Tier 1 Review

South Blackbird Creek was added to the EPA’s Approved Section 303(d) Listed Waters in 2006. The
creek is considered impaired with respect to total ammonia due to unknown sources, and a total
maximum daily load (TMDL) has not yet been developed. However, this impairment occurs over 4
miles downstream of the discharge.

According to the AIP, the waters may receive the POCs that are causing impairments if 1) the
discharge would not cause or contribute to a violation of the WQS, 2) all other conditions of the state
permitting requirements are met (i.e., no discharge options are explored and technology based
requirements (including ELGs) are met); and 3) the permit is issued with the highest statutory and
regulatory requirements.

NECESSITY OF DEGRADATION

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

The applicant has the option of assuming discharge will be significant and proceeding directly to the
alternatives analysis, thereby avoiding the determination of the assimilative capacity of the receiving water.
The applicant has elected this option.

i.

il.

Regionalization

Regionalization eliminates the need for a discharge permit by sending flows to a capable regional
facility. The nearest facilities capable of accepting the flows are approximately 20 miles away,
making this alternative economically inefficient and impracticable. The engineer’s opinion of the
probable costs is approximately $12.7 million, which is considerably more expensive than
discharging alternatives. The applicant also cites the extensive need for easements, crossing of
rivers and highways, and concerns of wastewater becoming septic in the pipes as disadvantages of
the regionalization alternative.

No Discharge Evaluation

Land application was evaluated by the applicant as a no-discharge alternative. The large amount of
land area needed (approximately 325 acres), the fact that soil near the site is not ideal for
application, concerns with maintaining proper setback distances, and the need to construct storage
for winter months were all cited as reasons making land application impracticable.
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1il.

Alternatives to No discharge
Four discharging alternatives were evaluated and are discussed below.

Alternative 1 — Aerated Lagoon and MBBR (Combined North + South Facilities) [Base Case]

For the first discharging alternative, the Unionville North WWTF would be abandoned, and flows
would be diverted to the expanded Unionville South WWTF. This alternative, which serves as the
base case, involves the addition of aeration in the lagoon, an MBBR following the first lagoon cell
and prior to the second, and UV disinfection to the treatment system. This alternative was selected
as the preferred alternative due to its economic efficiency, practicability, as well as the reliability
and low upset potential that is expected.

Alternative 2 — Facultative Lagoons and MBBR (Separate North + South Facilities)

The second discharging alternative would provide an MBBR and UV disinfection for both the
North and South facilities, which would maintain independent operations. The lagoons would
remain as facultative lagoons. While considered practicable, this alternative is not preferred.

Alternative 3 — Aerated Lagoons and MBBR (Separate North + South Facilities)

The third discharging alternative would involve the same improvements as the first alternative, but
the North and South facilities would remain in operation as independent facilities. While
considered practicable, this alternative is not preferred.

Alternative 4 — Activated Sludge Plant (Combined North + South Facilities)

For the fourth discharging alternative, the Unionville North WWTF would be abandoned, and
flows would be diverted to the Unionville South WWTF, which would convert the existing lagoon
treatment system with an activated sludge system. While this alternative is capable of improved
effluent quality compared to other discharging alternatives, it is not considered economically
efficient and is not preferred.
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Alternatives Analysis Comparison

Permit No. CP0002471

Alternative 1 (Base

T Altemative 2 Alternative 3 A.lternative 4
Pollutant Aecrated Lacoon and Facultative Lagoons | Aecrated Lagoons and | Activated Sh.ldge
olluta erated Lag
MBBR [Combined and MBB'R' [Separate MBBR'[szparate Plant [qupblned
e Facilities] Facilities] Facilities]
Facilities]
BOD:s <30 mg/l <30 mg/l <30 mg/l <10 mg/l
TSS <30 mg/l <30 mg/l <30 mg/l <15 mg/l
Escherichia coli <206 CFU/100ml <206 CFU/100ml <206 CFU/100ml <206 CFU/100ml
Ammonia as N < 1.1 mg/l < 1.1 mg/l <1.1 mg/l < 0.5 mg/l
Oil & Grease <10 mg/l <10 mg/l <10 mg/l <10 mg/l
Total Phosphorus * * * *
Total Nitrogen * * * *
pH >6.5 SU >6.5 SU >6.5SU >6.5SU
Construction Cost $6,856,000 $6,946,000 $7,830,000 $7,761,000
A“““aégfteratmg $127,000 $140,000 $167,000 $280,000
Present Worth** $8,835,803 $9,128,460 $10,433,363 $12,125,920
Ratio 100% 103% 118% 137%
Economically
Efficient? Y Y Y N
Practicable? Y Y Y Y
Preferred
Alternative? Y N N N

* monitoring requirement
**Present worth at 20 year design life and 2.5 percent interest

C. SociAL AND ECONOMIC IMPORTANCE

The affected community consists of the residents of the City of Unionville. The project proposes to shut
down the Unionville North facility and send flows to the South facility, thereby removing a discharger from
the watershed of the North Blackbird Creek. This will also lower operation and maintenance costs for the
city by consolidating resources into one facility. With the proposed upgrades to the lagoon, the project will
also provide a greater level of pollutant reduction.

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

e Revegetate disturbed areas to minimize erosion using native plant species compatible with the
local landscape and wildlife needs.

Manage construction to minimize sedimentation and run-off to nearby streams.
Where possible leave snags standing and preserve mature forest canopy.

Do not enter caves known to harbor Indiana bats or Northern long-eared bats.
At stream and drainage crossings, avoid erosion, silt introduction, petroleum or chemical

pollution, and disruption or realignment of stream banks and beds.
e Ifany trees need to be removed for the project, contact the U.S. Fish and Wildlife Service for
coordination under the Endangered Species Act.
e Remove any mud, soil, trash, plants or animals from equipment before leaving any water body or
work area.
e Drain water from boats and machinery that have operated in water, checking any water reservoirs
e  When possible, wash and rinse equipment thoroughly with hard spray or hot water and dry in the

hot sun before using again.




Phase 1 Wastewater Treatment System Improvements Permit No. CP0002471
Unionville South WWTF, MO-0026646
Page 64

7. DERIVATION AND DISCUSSION OF PARAMETERS AND LIMITS
Wasteload allocations and limits were calculated using two methods:

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

C- (€, x0,)+(C,xQ,) (EPA/505/2-90-001, Section 4.5.5)
(0. +0,)
Where C = downstream concentration
Cs = upstream concentration
Qs = upstream flow
C. = effluent concentration
Q. = effluent flow

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

Water quality-based maximum daily and average monthly effluent limitations were calculated using
methods and procedures outlined in USEPA’s “Technical Support Document For Water Quality-based
Toxics Control” (EPA/505/2-90-001).

B. Alternative Analysis-based — Using the preferred alternative’s treatment capacity for conventional
pollutants such as BODs and TSS that are provided by the consultant as the WLA, the significantly-
degrading effluent average monthly and average weekly limits are determined by applying the WLA as
the average monthly (AML) and multiplying the AML by 1.5 to derive the average weekly limit
(AWL).

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

Outfall #001 — Main Facility Outfall

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

e Biochemical Oxygen Demand (BODs). Effluent limits of 30 mg/L average monthly and 45 mg/L
average weekly were established as a result of the facility upgrading to secondary treatment per
10 CSR 20-7.015(8)(A)1.

Dissolved Oxygen Modeling

MDNR developed a Streeter-Phelps DO model using water quality parameters for the Tributary to
South Blackbird Creek. The model included in Appendix E used inputs of temperature at 26 °C, initial
DO of 5 mg/L, effluent BODs of 30 mg/L, and effluent NBODs of 41.6 mg/L. Staff also assumed 5
mg/L of DO in the effluent. No input parameter scenario resulted in an instream DO concentration less
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than or equal to 5 mg/L. Due to the results of this model, a WQBEL BODs effluent limitation will not
be imposed.

Modeling provided in Appendix E demonstrated that BOD effluent is protective of water quality
standards for DO. Streeter Phelps modeling indicated that conservative inputs outlined in Appendix E
resulted in a reaeration dominant discharge. Staff considers the BODs effluent limitations of 45 mg/L
as the average weekly and 30 mg/L as the monthly average protective of aquatic life.

e Total Suspended Solids (TSS). Effluent limits of 30 mg/L average monthly and 45 mg/L average
weekly were established as a result of the facility upgrading to secondary treatment per 10 CSR 20-
7.015(8)(A)1.

o  Escherichia coli (E. coli). Final effluent limits have been retained from the previous permit because
the schedule of compliance is anticipated to be continued in the modified operating permit. Monthly
average of 206 per 100 mL as a geometric mean and weekly average of 1,030 per 100 mL as a
geometric mean during the recreational season (April 1 — October 31), to protect Whole Body Contact
Recreation (B) designated use of the first classified stream, as per 10 CSR 20-7.031(5)(C). An effluent
limit for both monthly average and weekly average is required by 40 CFR 122.45(d). The geometric
mean is calculated by multiplying all of the data points and then taking the nth root of this product,
where n = # of samples collected. For example: Five E. coli samples were collected with results of 1, 4,
6, 10, and 5 (#/100mL). Geometric mean = 5" root of (1)(4)(6)(10)(5) = 5" root of 1,200 = 4.1
#/100mL.

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

Total Ammonia A
Temp . Total Ammonia Nitrogen
Month o H (SU)* Nitrogen
(CO)* 8L () cce (mg NIL) CMC (mg N/L)
January 2.8 7.8 3.1 12.1
February 4.0 7.9 2.7 10.1
March 10.6 7.9 2.7 10.1
April 17.0 7.9 2.3 10.1
May 22.0 7.8 1.9 12.1
June 26.0 7.8 1.5 12.1
July 28.9 7.9 1.1 10.1
August 28.0 7.8 1.3 12.1
September 24.1 7.8 1.7 12.1
October 17.5 7.8 2.6 12.1
November 11.6 7.8 3.1 12.1
December 4.9 7.9 2.7 10.1
* Ecoregion Data (Central Irregular Plains)
WBQEL equation
Ce =(((Qe+Q9)*C) - (Qs*CY))/Qe
January
Chronic WLA: Ce = ((0.38 +0.0)3.1 — (0.0 * 0.01)) /0.38 Ce=3.1
Acute WLA: Ce=((0.38+0.0)12.1 — (0.0 * 0.01)) / 0.38 Ce=12.1
AML = WLAc = 3.1 mg/L
MDL = WLAa=12.1 mg/L
February
Chronic WLA: Ce=((0.38 +0.0)2.7 - (0.0 * 0.01)) / 0.38 Ce=2.7

Acute WLA:  Ce = ((0.38 +0.0)10.1 — (0.0 * 0.01)) / 0.38 Ce=10.1
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AML = WLAc=2.7 mg/L
MDL = WLAa = 12.1 mg/L

March

Chronic WLA: Ce=((0.38 +0.0)2.7 - (0.0 * 0.01)) / 0.38
Acute WLA: Ce=((0.38+0.0)10.1 — (0.0 *0.01))/0.38
AML = WLAc =2.7 mg/L

MDL = WLAa = 10.1 mg/L

April

Chronic WLA: Ce =((0.38 +0.0)2.3 — (0.0 * 0.01)) / 0.38
Acute WLA: Ce=((0.38+0.0)10.1 — (0.0 * 0.01)) / 0.38
AML = WLAc = 2.3 mg/L

MDL = WLAa = 10.1 mg/L

May

Chronic WLA: Ce=((0.38 +0.0)1.9-(0.0 * 0.01)) /0.38
Acute WLA: Ce=((0.38+0.0)12.1 - (0.0 * 0.01)) / 0.38
AML = WLAc = 1.9 mg/L

MDL = WLAa=12.1 mg/L

June

Chronic WLA: Ce=((0.38 +0.0)1.5-(0.0 * 0.01)) / 0.38
Acute WLA: Ce=((0.38+0.0)12.1 — (0.0 * 0.01))/0.38
AML = WLAc = 1.5 mg/L

MDL = WLAa=12.1 mg/L

July

Chronic WLA: Ce = ((0.38 +0.0)1.1 — (0.0 * 0.01)) / 0.38
Acute WLA:  Ce = ((0.38 +0.0)10.1 — (0.0 * 0.01)) / 0.38
AML = WLAc = 1.1 mg/L

MDL = WLAa = 10.1 mg/L

August
Chronic WLA: Ce = ((0.38 +0.0)1.3 — (0.0 * 0.01)) / 0.38

Acute WLA:  Ce = ((0.38 +0.0)12.1 — (0.0 * 0.01)) / 0.38
AML = WLAc = 1.3 mg/L
MDL = WLAa = 12.1 mg/L

September
Chronic WLA: Ce=((0.38 +0.0)1.7—-(0.0 * 0.01)) / 0.38

Acute WLA: Ce=((0.38+0.0)12.1 - (0.0 * 0.01)) / 0.38
AML = WLAc = 1.7 mg/L
MDL = WLAa=12.1 mg/L

October

Chronic WLA: Ce = ((0.38 +0.0)2.6 — (0.0 * 0.01)) / 0.38
Acute WLA:  Ce = ((0.38 +0.0)12.1 — (0.0 * 0.01)) / 0.38
AML = WLAc = 2.6 mg/L

MDL = WLAa = 12.1 mg/L

November

Chronic WLA: Ce=((0.38 +0.0)3.1 - (0.0 *0.01))/0.38
Acute WLA: Ce=((0.38+0.0)12.1 — (0.0 * 0.01))/0.38
AML = WLAc=3.1 mg/L

MDL = WLAa=12.1 mg/L

Permit No. CP0002471
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December
Chronic WLA: Ce =((0.38 +0.0)2.7 — (0.0 * 0.01)) / 0.38 Ce=2.7
Acute WLA: Ce=((0.38+0.0)10.1 — (0.0 * 0.01))/0.38 Ce=10.1

AML = WLAc =2.7 mg/L
MDL = WLAa=10.1 mg/L

Oil & Grease. Conventional pollutant, [10 CSR 20-7.031(4)(B)]. Waters shall be free from oil, scum,
and floating debris in sufficient amounts to be unsightly or prevent full maintenance of designated
uses.

Total Phosphorus and Total Nitrogen (Speciated). Effluent monitoring for total phosphorus, total
Kjeldahl nitrogen, and nitrite + nitrate are required per 10 CSR 20-7.015(9)(D)8.

pH. >6.5 SU. pH limitations of 6.0-9.0 SU [10 CSR 20-7.015] are not protective of the in-stream
Water Quality Standard, which states that water contaminants shall not cause pH to be outside the
range of 6.5-9.0 SU. 10 CSR 20-7.015 allows pH for lagoons to be maintained above 6.0 SU. With no
mixing zone, the water quality standard, >6.5 SU, must be met at the outfall.

Biochemical Oxygen Demand (BODS5) Percent Removal. In accordance with 40 CFR Part 133,
removal efficiency is a method by which the Federal Regulations define Secondary Treatment and
Equivalent to Secondary Treatment, which applies to BODs and TSS for Publicly Owned Treatment
Works (POTWs)/municipals. This facility is required to meet 85 percent removal efficiency for BODs.

Total Suspended Solids (TSS) Percent Removal. In accordance with 40 CFR Part 133, removal
efficiency is a method by which the Federal Regulations define Secondary Treatment and Equivalent
to Secondary Treatment, which applies to BODS5 and TSS for Publicly Owned Treatment Works
(POTWs)/municipals. This facility is required to meet 85 percent removal efficiency for TSS.

8. GENERAL ASSUMPTIONS OF THE WATER QUALITY AND ANTIDEGRADATION REVIEW

A.

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

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 (FSR) made after the drafting of this WQAR may alter
Water Quality Based Effluent Limits (WQBEL).

Effluent limitations derived from 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 (NPDES) 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 (WQS),
Methodology, and Implementation procedures change.

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

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.
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9. ANTIDEGRADATION REVIEW PRELIMINARY DETERMINATION

The proposed facility expansion and upgrades will result in significant degradation of the unnamed
tributary to South Blackbird Creek. Per the requirements of the AIP, the effluent limits in this review were
developed to be protective of beneficial uses and to attain the highest statutory and regulatory requirements.
The Department has determined that the submitted review is sufficient and meets the requirements of the
AIP. No further analysis is needed for this discharge.

Reviewer: Thomas Silkwood
Date: October 2022
Section Chief: Cindy LePage, P.E.
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10. Appendix A: Map of Discharge Location
Approximate location of outfall marked by red “X”
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11. Appendix B: Geohydrologic Evaluation

( \} “:'w-\,.,,...,J Michael L.. Parson
i MlSSOUR’ Governor
@@I DEPARTMENT OF R
NATURAL RESOURCES Director

LWE22125
Putnam County

August 08, 2022

Charles Jones
1970 W. Lafayette Ave
Jacksonville, IL 62650

RE:  Unionville Wastewater Treatment Facility Improvements

Dear Charles Jones:

On June 27, 2022, the Missouri Geological Survey received a request to perform a geohydrologic
evaluation for the above referenced project located in Putnam County. Included with this letter is a
report that details the geologic and hydrologic conditions at the site and the potential for
groundwater contamination in the event of wastewater treatment failure.

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

Sincerely,

MISSOURI GEOLOGICAL SURVEY

gty oy

Molly Starkey
Geologist
Environmental Geology Section

¢: Charley Pittman
WPP
Northeast Regional Office

08/08/2022
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Permit No. CP0002471

(;- —n| Missouri De pa;rl-mnt_ﬂf Natural Resources
> (223 Missouri Geological Survey

Geological Survey Program
ﬁ | @ Environmenlal Geology Seclion

Froject ID Number
LWE22125
County

Putnam County

Request Details

Praject: Unionville Wastewater
Treatment Facility
Improvemeants

Organization Official
Name: Charley Piltman
Address: 1611 Grant Streel
City: Unionville
State: MO Zip: 63565
Phone: 660-947-2437
Email:

Legal Description: 36 TBEN R19W

Quadrangle: UNIONVILLE EAST
Latitude: 40 28 22.22
Langitude: -92 58 58,71

Preparar
MName: Charles Jones
Address: 1970 W, Lafayeite Ave
City: Jacksonville
State: IL Zip: 62650
Phone: 217-245-4146

Email: cjones@bentonassociates.com

Project Details
Report Date: 08/08/2022
Date of Field Visit: 08/03/2022

Previous Reports: Not Applicable

I EMBchaninal treatrment plant

[] Recirculating filter bed

[[] Land application

Lagoon or storage basin

[[] Subsurface soil absorption system

[[] Lagoon or storage basin WiLand App
[] Lagoon or storage basin W/SSAS

i IAnImEI

Human
[ Process or industrial
[] Leachate

[] Other waste type

R

[JwwL-sRF

[]Plans were submitted
[] Site was investigated by NRCS

[[] Suil or geotechnical data were

[[] Other type of facilily
Geologic Stream Classification: [%] Gaining [] Losing

Collapse Potential
[[]Not applicable

[] slight
[X] Moderate []slight
[] severe K Moderate
[ severe
Bedrock: Pennsylvanian-age Marmaton Group

D Mo discharge

[ ]=4%

[K] 4% to 8%
[]8% to 15%
[]>15%

Surficial Materials: Dark brown to reddish brown silt loam and loess

submitted

[X] Broad uplands [ | Fioodplain
[]Ridgetop [] Alluvial plain
[X] Hillslope []Terrace
[]Narrow ravine [ ] Sinkhole
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P e Missour] Uei:iaril_nbﬁ_tﬁ Matural Resources Project 1D Numher- =

(. "}' P Missouri Geological Survey LWE22125
o | Geological Survey Program Counl

& @ Environmental Geology Seclion y
== Putnam County
Recommended Construction Procedures  Determine Overburden Properties
for Earthen Facility [ ]Particle size analysis [ ] Groundwater elevation
[¥] Installation of clay pad and Compaction | ] Atterberg limits [ ] Direction of grouncwater flow
[ ] Diversion of subsurface flow [[]95% Max. dry densily test method [ ] 25-Year flood level
D Arlificial sealing [ ] Overburden thickness [:I 100-Year lood lavel
[[] Rack excavation [ ] Permeability coefficlent-undisturbed
[] Limit excavation depth [¥] Permeability coefficient-remolded
Remarks:

On August 3, 2022, a geologist with the Missouri Geological Survey conducted a gechydrologic evaluation for upgrades to the
exisling earthen lagoons at the Unionville wastewater treatment facility (WWTF). The existing facility will reportedly have
aeration and a moving bed biofilm reactor added to the current treatment and will begin receiving wastewater from another
facility in the city. The purpose of the site visit was to observe the geologic and hydrologic characteristics of the site and to
determine potantial impacts in the event of wastewater freatment failure. The site is located on the east side of Unionville on a
hillslope in a broad upland, with surface water runoff to the south into an unnamed tributary to South Blackbird Creek.

A soll sample was laken with a handheld auger and surficlal materials were observed in situ in the banks of the receiving
stream, Surficial materials were a dark brown, organic rich silt loam and reddish brown clay loam, Thesa materials have low
overall permeability and are glacially-derived sediments. Local well logs Indicate that the surficial materials In this area range
from 130 to 145 feet in thickness. The upper 90 to 105 feet are low permeability clay above fine sand with moderate
permeabllity. The sand has the potential to act as an aquifer with approximately 1 to 5 gallons of water per minute. Thick
deposits of low permeabllily materials separate the WWTF from this aguifer.

Bedrock was not encountered at this site or in the surrounding area. Geoclogle mapping indicates that the uppermost badrock
unit at this site is the Pennsylvanian-age Marmaton Group. Due to the thickness and character of the surficial material, bedrock
is not a factor considered at this site. There are no known sinkholes or springs within 2 miles of the site. The receiving stream
has previously been classified as a gaining stream. Observations made during this evaluation support that conclusion. The
receiving stream had one, well defined flow path with no in-channel vegetation. Flow was consistent and increasing
downstream of the site.

This site receives a moderate collapse potential raling and moderate overall geologic limitations rating, as a result of the size
of the lagoon. In the event of treatment failure, the surface water of the unnamed tributary to South Blackbird Creak may be

adversely impacted.
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12. 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

Species Act

There are records of species listed under the Federal Endangered Species Act, and possibly
also records for species listed Endangered by the state, or Missouri Species and/or Natural
Communities of Conservation Concern within or near the the defined Project Area. Please contact

L= SN aNd YVHCITe CIVICE AT LTI WIS S0 Depardment o onseryvatuon 1or flunne :oordinati

Foreword: Thank you for accessing the Missouri Natural Heritage Review Website developed by the Missouri Department of
Conservation with assistance from the U.S. Fish and Wildlife Service, the U.S. Army Corps of Engineers, Missouri
Department of Transportation and NatureServe. The purpose of this website is to provide information to federal, state and
local agencies, organizations, municipalities, corporations and consultants regarding sensitive fish, wildlife, plants, natural
communities and habitats to assist in planning, designing and permitting stages of projects.

PROJECT INFORMATION

Project Name and ID Number: Unionville South WWTF #11383

Project Description: UTM: X = 501471, Y = 4480092 Discharge to tributary to South Blackbird Creek Putnam County
Project Type: Waste Transfer, Treatment, and Disposal, Liquid waste/Effluent, Wastewater treatment plant, Construction or
expansion

Contact Person: Thomas Silkwood

Contact Information: thomas silkwood@dnr.mo.gov or 573-751-3443

Missouri Department of Consarvation Page 1of & Report Created: BI26/2022 12:08:11 PM
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Disclaimer: The NATURAL HERITAGE REVIEW REFORT produced by this website identifies if a species tracked by the
Matural Heritage Program is known to occur within or near the area submitted for your project, and shares suggested
recommendations on ways to avoid or minimize project impacts to sensitive species or special habitats. If an occurrence
record is present, or the proposed project might affect federally listed species, the user must contact the Department of
Conservation or U.S. Fish and Wildlife Service for more information. The Matural Heritage Program tracks occurrences of
sensitive species and natural communities where the species or natural community has been found. Lack of an cccurrence
record does not mean that a sensitive plant, animal or natural community is not present on or near the project

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 move, the existence of an occurrence record does
not mean the species/habitat is still present. Therefore, Reports include information about records near but not necessarily
on the project site.

= 5 - It provides an indication of whether or not public
lands and sensmve resources are hnown to be {ur are Ilklzzl'gllr to be) located close to the proposad project. Incorporating
information from the Natural Heritage Program into project plans is an important step that can help reduce unnecessary
impacts to Missouri's sensitive fish, forest and wildlife resources. However, the Natural Heritage Program is only one
reference that should be used to evaluate potential adverse project impacts. Other types of information, such as wetland and
soils maps and on-sile inspections or surveys, should be considered. Reviewing current landscape and habitat information,
and species’ biological characteristics would additionally ensure that Missouri Species of Conservation Concern are
appropriately identified and addressed in planning efforts.

U.5. Fish and Wildlife Service — Endangered Species Act (ESA) Coordination: Lack of a Natural Heritage Program
occurrence record for federally listed species in your project area does not mean the species is not present, as the area may
never have been surveyed. Presence of a Natural Heritage Program occurrence record does not mean the project will result
in negative impacts. The information within this report is not intended to replace Endangered Species Act consultation with
the U.S. Fish and Wildlife Service (USFWS) for listed species. Direct contact with the USFWS may be necessary to complete
consultation and it is required for actions with a federal connection, such as federal funding or a federal permit; direct contact
is also required if ESA concurrence: is necessary. Visit the USFWS Information for Planning and Conservation (IPaC)
website at hilps://ecos fws.goviipac! for further infermation. This site was developed to help streamline the USFWS
environmental review process and is a first step in ESA coordination. The Columbia Missouri Ecological Field Services Office
may be reached at 573-234-2132, or by mail at 101 Park Deville Drive, Suite A, Columbia, MO 65203.

Transportation Projects: If the project involves the use of Federal Highway Administration transportation funds, these
recommendations may not fulfill all contract requirements. Please contact the Missour Department of Transportation at
573-526-4778 or visit hitps:('www. modot org/ for additional information on recommendations.

Missouri Department of Conservation Page 2of 5 Report Created: BI26/2022 12:08:11 PM
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Species or Communities of Conservation Concern within the Area:

There are records of species listed under the Federal Endangered Species Act, and possibly also records for species listed
Endangered by the state, or Missouri Species and/or Natural Communities of Conservation Concern within or near the

defined Project Area. Please contact the n and Vyildile service and he MISSo Uepariment of LONSErs
i -

Email (preferred): NaturalHeritageReview@mde.mo.gov LS. Fish and Wildlife Service

MDC Matural Heritage Review Ecological Service

Science Branch 101 Park Deville Drive

P.O. Box 180 Suite A

Jefferson City, MO Columbia, MO

65102-0180 65203-0007

Phone: 573-522-4115 ext. 3182 Phone: 573-234-2132

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

Project Type Recommendations:

Waste Transfer, Treatment and Disposal -Wastewater treatment plant: New or Maintenance; Clean Water Act permits
issued by other agencies regulate both construction and operation of wastewater systems, and provide many important
protections for fish and wildlife resources throughout the project 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/runoff to nearby streams and lakes, including adherence to any “Clean
Water Permit” conditions.

Revegelale disturbed areas to minimize erosion using native plant species compatible with the local landscape and wildlife
needs. Annual ryegrass may be combined with native perennials for guicker green-up. Avoid aggressive exolic perennials
such as crownvelch and Sericea lespedeza. Management Recommendations for Construction Projects Affecting Missouri

Rivers and Streams is available at hitps:J/imdc mo.govisitesdefaultifiles2020-06/Streams. pdf

Project Location and/or Species Recommendations:

Endangered Species Act Coordination - Indiana bats (Myotis sodalis. federal- and state-listed endangered) and Northern
long-eared bats (Myotis septentrionalis, federal-listed threatened) may occur near the project area. Both of these species of
bats hibernate during winter months in caves and mines. During the summer menths, they roost and raise young under the
bark of trees in wooded areas, often riparian forests and upland forests near perennial streams. During project activities,
avoid degrading stream quality and where possible leave snags standing and preserve mature forest canopy. Do not enter
caves known to harbor Indiana bats or Northern long-eared bats, especially from September to April. If any trees need to be
removed for your project, please contact the U.S. 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.
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Invasive exotic species are a significant issue for fish, wildlife and agriculture in Missouri. 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

-community for more information.

* Remove any mud, soil, trash, plants or animals from equipment 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 equipment thoroughly with hard spray or HOT water (=140° 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
activities that degrade habitat conditions. For example, soil erosion, water pollution, placement of fill, dredging, in-stream
activities, and riparian corridor removal, can medify or diminish aguatic habitats. Streams and wellands 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
prowded within the U.5. Army Cnrps of Engmee:rs {USAGE} Clean Water Act Section 404 permit

aspx) and the Missouri Department of Natural Resources (DNR)
issued Clean Water A;L‘.'t Section 401 Walf:r C]'uallty Certlf'ca‘[lon (http-iidnr mo. govienviwpp/d01//index html), if required,

should help minimize impacts to the aguatic organisms and aguatic habitat within the area. Depending on your project

type, additional permits may be required by the Missouri Department of Natural Resources, such as permits for stormwater,

wastewater treatment facilities, and confined animal feeding operations. Visit hitp-//dor mo govienviwpp/permitsfindex html
for more information on DNR permits. Visit both the UWSACE and DNR for more information on Clean Water Act permitting.

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

Email (preferred): NaturalHeritageReview@mde. mo.gov U.S. Fish and Wildlife Service

MDC Matural Heritage Review Ecological Service
Science Branch 101 Park Deville Drive
P.O. Box 180 Suite A

Jefferson City, MO Columbia, MO
65102-0180 65203-0007

Phone: 573-522-4115 ext. 3182 Phone: 573-234-2132

Miscellaneous Information

FEDERAL Concerns are species/habitats protected under the Federal Endangered Species Act and that have been known
near enough to the project site to warrant consideration. For these, project managers must contact the U.S. Fish and Wildlife
Service Ecological Services (101 Park Deville Drive Suite A, Columbia, Missouri 65203-0007; Phone 573-234-2132; Fax
573-234-2181) for consultation.

STATE Concemns are species/habitats known to exist near enough to the project site lo warrant concern and that are
protected under the Wildlife Code of Missouri (RSMo 3 CSR 1 0). "State Endangered Status® is determined by the Missouri
Conservation Commission under constitutional authority, with requirements expressed in the Missouri Wildlife Code, rule
3CSR 1 0-4.111. Species tracked by the Natural 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 3CSR 10-4.110 General
Provisions of the Wildlife Code.

See Missouri Species and Communities of Conservation Concern Checklist (mo.gov) for a complete list of species and
communities of conservation concern. Detailed information about the animals and some plants mentioned may be accessed
at Mofwis Search Results. Please contact the Missouri Department of Conservation to reguest printed copies of any materials
linked in this document.
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13. Appendix D: Antidegradation Review Summary Attachments

Antidegradation Review Summary / Request

FOR DEPARTMENT USE ONLY
C} ] MISSOURI DEPARTMENT OF NATURAL RESOURCES APF NQ
=~ WATER PROTECTION PROGRAM, WATER POLLUTION CONTROL BRANCH —
A I @ ANTIDEGRADATION REVIEW SUMMARY / REQUEST i oo | b
DATE RECEIVED
1. FACILITY
HAME COLNTY
Unionville South WWTF Pulmam
ADOREGS (PHYSICAL) T ETATE ZIP COOE
1801h Street. 0.4 miles east of Bth Street Uniorville L 63565
PERMT NUMBER PROPOSED DESIGH FLOW SHIC / MAICS GODE
MO-0026646 0.242 MGD 4952
2. OWNER
HAME
City of Unionville
ADDAESS Ty ETATE ZIF CODE
1611 Grant Streel Unionville IL 63565
| EWAIL ADDREES TELEPFONE NUWEER WITH AREA COOE |
ahomann@nemr.net [B60) 947-2437
3, CONTINUING AUTHORITY The regulatory requirement regarding continuing authority is found in 10 GSR 20-6.010(2).
HAME SECRETARY OF STATE CHARTER MUMBER:
City of Unlonville
ADDRESS TITY ETATE ZIP CODE
1611 Grant Streel Unianville i 63565
| EMAIL ADGHESE TELEPHONE NUIRBER VATH AREA CODE
ahomann@namr.net (B60) 847-2437
4, CONSULTANT
PREPARER NAME COMPANT NAME
C. Cameron Jones, P.E. Benton and Associates, Inc.
ADDRESS EITY BTATE ¥ CODE
1970 Wes! Lafayelte Avanue Jacksonville IL 52650
ENAIL ADDRESS TELEPHCME NUMBER WiTH ARER CODE
cjonas@bentonassociates.com (217) 245-4146
5, RECEIVING WATER BODY SEGMENT #1
HAME
Tributary to South Blackbird Craak
5.1 Upper end of segment — Location of discharge
UTh: X= Y= OR Lat 40472392 , Long -92.983146
5.2 Lower end of segment —
UTM: X= L OR Lat 40.464041 , Long -92.984128
Par the Missousi Anfidegradation implementalion Procedure (48], the definition of a segment, "a segment Is 8 section of water thal is bound, & a minimum, by signifcant
exizling sources and condluences wilh olher significant water bodles.”™
6. WATER BODY SEGMENT #2 (IF APPLICABLE, Use another form if a third segment is needed)
HANE
6.1 Upper end of segment — End of Segment #1
UTM: X= VY= OR Lat . Long
6.2 Lower end of sagment -
UTM; X= = OR Lat . Long
7. DECHLORINATION
If chlorination and dechlornation is the existing or proposed method of disinfection treatment, will the efuent discharged be aqual
to or less than the Water Qualily Standards for Total Residual Chlorine stated in Table A1 of 10 CSR 20-7.0317
[ ¥es ] Ne — What is the proposed method of disinfection? |Jjtraviolet Disinfaction
Based on the disinfaction treatment system being designed for total removal of Total Residual Chlorine, minimal degradation for
Tolal Residual Chlorine is assumed and the facility will be required to meet the water quality based effluent limits. These compliance
limits for Tatal Residual Chiorine are much less than the mathod detection limit of 0.13 mgil.

WO 780-2025 (0019 Faga |
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. SUMMARIZE THE FEASIBILITY OF CONSTRUCTING A NO-DISCHARGE TREATMENT WASTEWATER FACILITY

According to the Antidegradation Implementation Procedure Sections 1.B. and 11.LB.1., the feasibility of no-discharge alternatives
must be considered. No-discharge allernatives may include connection to a regional treatment facility, surface land application,
subsurface land application, and recycle or reuse,

The nearest WWTP large enough lo consider accepling Unlonville's wastewaler is approximately 20 miles away in Centerville, 1A,
This significant distance provides cost, easement, and coordinalion concerns. In addition 1o estimated costs totaling over 12 million,
hundreds of easemanls would need 1o ba signed by land owners between the two cilies. These land owners would not benafil from
the project, adding additional difficulty to getting signatures. Regicnalization would also require significant coordination efforts with
City officials and regulatory agencies from IA and MO, In summary, regionalizing the two axisting treatment plants with esach other is
a better fil for Unionville. As an alternative lo regionalizalion, surface land application was considered, This alternative would require
approximately 325 acres of land to ba oblained by the City, Obtaining this acreage will likely be difficult and costly, with estimatas al
H7.7 million. In addition to financial considerations, the lopography near Unionville is nol ideally suited for surface application. Many
of the soils in the region have low infillration rates and thare are many bodies of waler nearby thal mus! be avoided, Thase faclors
limit usable land area. Additionally, the northern location of Unionville makes It prone lo frozen ground for a large portion of the year.
This means significant additional slarage will need lo be added o the lagoons, For these reasons, surface applicalion is nol practical.

9. ADDITIONAL REQUIREMENTS

Complete and submit the following with this submittal:

Copy of the Geohydrologic Evaluation = Submit request through the Missouri Geological Survey website

Copy of the Missoun Natural Heritage from the Missouri Depariment of Conservation website

Attach your Antidegradation Review Reporl and all supporting documentation as these forms are only a summary.,

If applicable, submit a copy of any Existing Water Qualily data used in this process. Include the date range of the data,
source(s) of the data, and location of data collection relative to the outfall. If using your own collected water qualily data,

submit a copy of the Qluality Assurance Project Plan (QAPP) approved by the depantment’s Watershed Protection Section,
For more detailed information, see the Missouri Antidegradation Implementation Procedure (AIP), Seclion 11.A.1.

10. PATH ! TIER REVIEW ATTACHMENTS ENCLOSED

OEEHE

Path A: Tier 2 - Non-Degradation Mass Balance [ Yes [#] Mo
Path B: Tier 2 = Minimal Degradation ] Yes [ Me
Path C: Tier 2 = Significant Degradation ] Yes O e
Path D: Tler 1 = Preliminary Review Request O Yes 1 Na
Path E: Temporary Degradation O Yes K No

11. APPLICANT PROPOSED ANTIDEGRADATION REVIEW EFFLUENT LIMITS
Praliminary effluent limits for the proposed project are depandent upon the path salected:

ot Commtalor [ o | e |

SR OF LN mol | WL | e pOC Evaluation | MenthivLImit | yeeoki Limit
BODs X Path C - Tier 2 45 65 (Weekly)
588 X Path C - Tier 2 80 120 (Weekly)
Ammaonia {Summer) X Palth C - Tier 2 1.6 11.4
Ammaonia (Winter) X Path C - Tier 2 2.8 111
Total Phosphorus X Path € - Tier 2 Manitar Monitor
E. Cali {CFU/00 mL) X Path C - Tiar 2 206 1,134 (Weeakly)
Total Mitrogen X Path C - Tier 2 Manitar Monitor

* Place an X in appropriate box for the concentration units for each Pollutant of Concemn,
W 7H0-205 (0313}
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12. PROPOSED PROJECT SUMMARY

The City of Uinionville currently has two WWTF's with two facilitative treatment lagoons al each site. The existing lagoons provide
pretreatiment of waslewater and primary treatment comes from overland flow field al each treatment plant. The proposed project is (o
improve the South WWTP in Unionville lo accept untreatad flow from the North WWTP and disconfinue the use of ovarland flow
fields al both treatment plants, This would eliminate discharge from the North WWTP and consolidate the Cily's resources. The
project is discussad in more detail In the following paragraphs.

The project plan includes the abandonmant of the Maorth Treatment Planl so that all flow from Unionville can be treated by a singular
plant, the South Treatment Planl. Flow from the Morth Collection System would be conveyed to centralized reatrment via a lift station
and associated force main. The Morlth WWTP will not discharge effluent following the proposed improvements, thus the two
treatment plants will be regionalized into one primary plant.

The South Treatment Plant will be improved with aeration technology, a moving bed bioreaclor (MBBR), and UV disinfection, This
will provide significant improvement Lo the axisling treatment process including ammonia remaoval and disinfection capabilities, The
plant will be designed around the combined average flow of the lwo exisling facilities, 0.242 MGD. Effuent wil discharge inla an
unnamed tributary to South Blackbird Creek.

In summary, with the proposed project the Cily of Unionville will combine trealmenl plants, eliminate a source of pollution lo Morth
Blackbird Creek, and improve wastewalter treatment with ammonia removal and UV disinfaction,

Applicants cheosing to use a new wastewalter lechnology thal are considered an “unproven technology” in Missourd must comply with the
requiremenis set forth in the New Technology Definitions amd Requirements fact shee!.

13. CONTINUING AUTHORITY WAIVER (For New Discharges)

In accordance with 10 CSR 20-6.010(2)(C), applicants proposing use of a lower preference continuing authority, when the higher
level authority is available, must submit a waiver from the existing higher authority one or other documentation for the department's
revdew, provided it does not conflict with any area-wide management plan approved under section 208 of the Federal Clean \Water
Act or by the Missouri Clean Waler Commission. |s the waiver necessary? [] Yes &1 Mo

If yes, provide a copy.
14. APPLICATION FEE

[ levEck numaner [CliETeaY CONFIRMATION NUMBER

15. SIGNATURE

| am authorized and hereby certify that | am familiar with the information contained in this document and to the best of my
knowledge and belief such information is Irue, complete and accurate.

mm&;e DATE

Pl W . I fofzz
PRINT HAME e

C. Cameron Jones Enginesr

PLEASE IDENTIFY YOUR STATUS FOR THIS PROJECT: [JOWNER  [JCONTINUING AUTHORITY  [/ICONSULTANT
A0 H0-2025 (00-18) Foge 3
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Antidegradation Regionalization and No-Discharge Evaluation

E mne)  MISSOURI DEPARTMENT OF NATURAL RESOURCES
WATER PROTECTION PROGRAM, WATER POLLUTION CONTROL BRANCH

@ ANTIDEGRADATION: REGIONALIZATION AND NO-DISCHARGE EVALUATION

REGIONALIZATION AND NO-DISCHARGE EVALUATION

According to the Antidegradation Implementation Procedure Sections |.B. and I1.B 1., the feasibility of no-discharge alternatives must
be considerad. No-discharge allermnatives may include connection to a regional treatment facility, surface land application, subsurface
land application, and recycle or reuse.

Please refer to the Mo-Discharge Alfernative Evaluation fact sheet for examples of information to provide to justify common reasons
far not pursuing regionalization er ne-discharge land application, If sufficient information Is not provided on this form te demanstrate
that these altematives are not feasible, a more detailed evaluation of no-discharge options may have to be submitted.

| Additional pages may be attached if more raam is needed.

1. FACILITY:
HAME GOLNTY
Unionville South WWTF Putnam

2. EVALUATION OF REGIONALIZATION (Complete all applicable reasons why regionalization was not pursued)

2.1 Regionalization Feasibility:
A.  Whal is the dislance to connect to the closest municipality's line or other facility's line¥  Approximalely 20 miles (Centerville, LA).

List facilities contacted aboul possible regionalization.  Mone,

Is there any planning or zoning in the area regarding development and services? Mot al this time,

Whao would have the responsibility to maintain the sewer cannection line?  Unionwille would maintain the sewer connection line
Whal s the estimaled cost for piping and pumps to regionalize? Enginear's Opinion of Probable Costs are al approx. $12.7M.

Explain any engineering challenges with the regicnalization connection - lopography, rivers, highways, or other issuas.
Crnsslng Highway 5 and state lines, 200+ il of elevalion change, Wastewaler becoming septic and ruining pipes

G, Doas aragional facility have the capacity lo treat the additional efluent from this project?  Unknown,

H. Were land owners contacted for rights to an easemeni? OYes Mo

I.  Describe the easement issues:
The number of easements needad o iransport wastewaler would be high. This will make getling easements expensive, lime
consuming, and logistically difficult. This is particulary true since mosl of the homeowners from which easements are neaded will not

benefit from the project.

"Moo D

2.2 Summarize why regionalization was not a practicable or economically efficient alternative

Ragionalization to ancther Cily is not a praclical alternalive for Unionville for several reasons. For one, Unlonville is the largest
municipalily in Putnam Counly and is nol localed near facilities large enough 1o accepl the Cily's waslewater. The nearest facility to
Unionville large enough to consider regionalizing is in Centerville, lowa, Centerville Is approximately 20 miles from Unlonville and has
struggled with regulatory compliance in the recent past. Transporting wastewaler this significant distance can cause several issues with
cost and coordination. Further, there are significant topography changes and alevation differences batween the two Cities.

Preliminary Engineer's Opinlon of Probable Costs to run nearly 20 miles of force main and install multiple lift stations is approximately
$12.7 million. Additional costs for regionalizing include trenching, road replacement, fraffic control, fedilizing and seeding, construclion
enginearing, legal fees, and various other project components and supplies. The farce main and lifl stations will also need to be Hned 1o
pravant pipe decay from seplic sewage. Additionally, Centerville may require WWTP upgrades prior to accapting waste from Linionville.
This cost would be the responsibility of Unionville. The significant cosl required to regionalize to Centerville, lowa, is much grealer that
the cost of other evaluated alternatives and s beyond the means of Unionville.

Project coordination is another concern when considering regicnalization to another municipality. In addition to coordinating with
Centerville 1o accept the wastewater, Unionville will also need to coordinate with agencies from two states and numearous homeaoswnears.
Since waslewalar would be transporied across slala lines, regulatory agencies from both Missouri and lowa will need fo be invalved.
Uniomville will also need to get signed easements for the 20 miles of the wastewaler force main, This will include coordination with
hundrad of land awnars, most of whom will not benafit from the project. Due to these factors, regionalization is not feasible for the City |
of Unfonville. Instead, the City will raglunallm by combining the two exisling trealiment plants. |
B0 2008 - 18) Page 1
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3. EVALUATION OF NO-DISCHARGE LAND APPLICATION
Check all applicable reasons why no-discharge land application was not pursued:

@ 34 Land Avallability and Cost:
A s land available for land application? Bl ves [ Mo
If not, explain:
If yes, answer the following:
B. How many acres are required for land application of the effluent? Approximately 325 acres.
C. Provide a breakdown of the capital cost for any necessary additional land, piping, pumps, and irgation equipment’?

See attached Engineer's Eslimalte of Probable Cost.
0. Were long-term costs evaluated and compared for upgrading to 8 mechanical plant with fulure Water Qualily Standards

changes (i.e. mussel ammonia, bacteria, TP, TN) varsus cos! for a land application syslam? []yes Mo
E. Were land owners contacted for rights to an easement? [J¥es Mo

F. Describe the easemenl issues:

Due o the significant land area required for surface application, it is infeasible for the Cily lo purchase and own tha land
needed. A cooperalive agreemeant with mulliple farmers in the area may be feasible if the farmers are inlerested, but this will require
coordination efforls and legal agreemenis. It would likely be difficult to obtain the acreage land required for surface application, aven
through a lease agreement.

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

O 3
A, Was drip or subsurface irrigation evaluated as opposed to surface application? [ Yes [ Mo
B. Does the county ordinance specifically restrict land application, surface and subsurface? O¥es [ Mo
GC. Can a vegetated buffer be installed to reduce necessary buffer distances? O Yes O Ne
0, Are there olher sleps or considerations that can be made?

¥l 3.3 Unsuitability of Geology or Solls

A. Is a geohydrologic evaluation, county soils survey map, or other resource showing suilability and application rates included
with this application? B Yes ] Ma
B. |s it cost-effective to bring in additional soils? [ ¥es K] No
C. Can the application rate be decreased to a suitable rate? [ ¥es [¥] N
0. Were subsurface application alternatives (e.g. low pressure pipe, drip) considered? [ ves [ e
E. Ifcollapse potential is a concerm, was using a liner or alermative site evaluated? O Yes ] Mo

| 3.4 Summarize M'ry no-discharge land application was not a practicable or economically efficient altermative

Mo-discharge land application of treated wastewater is nol a practical alternative for the City of Unlonville for several reasons, For ane,
approximately 325 acres of agriculiural land are needed to land apply wastewater. Due to the large acreage needed and other
necessary improvements, the costs of this alternative are above the means of the City at an estimated 7.7 million. This cosl is greater
than the cost of several other considered alternatives, Additionally, although Unbonville is located near agricultural land, the soil is not
ideally suited for land application. The land near Unionville is primarily composed of clay leams and loam dervalives. Several of the
primary sall types have low infillration rates, which will greatly limit how often these areas can be used for land application without
overloading the soil. Further, the area has many ponds, lakes, and streams. Since land application must occur a distance from these
bodies of water, finding suitable land could be challenging. Unionville's northem location |s also noi ideal for land application. For
design purposes, the ground was assumed to be frozen 5 months of the year. Since waslewalter cannol be applied to frozen ground,
significant storage will need to be added lo the lagoons o hold waslewaler during the winter manths. In summary, no-discharge land
application is nol a feasible alemative due to the significant cost, land acreage required, soil lypes, weather conditions, and storage
demands. Each of these factars contributes to no-discharge baing impractical for Unionville.

TRG-2805 {02-19] - —
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4. DOCUMENTATION

4.1 Is any other written ccm:spundaﬂ_ce or documentation included with thlﬁ :u[-:pli-cai_i;n t_u provide further jusiil'lnatlnn for
not pursuing a no-discharge option or regionalization?
O No
) Yes:

[] A lefter from an existing higher preference continuing authority waiving preferential status where service is nol available in
accordance with 10 CSR 20-6.0 10 (2) or if capacity is not available.

A letter from the exisling higher preference continuing authorty stating that the regional facility has no Interest in laking
flow fram the new or expanded facility,

A letler from the regional municipalily staling thal the project area s outside clty limits and annexation would be required.
Council maeting minutes,

Correspondence with land owners regarding easement rights.

Comespondence with land owners regarding land for sale or lease.

Letters from the communily or a consulling engineer regarding availability, proximity, and location of suilable land and the
reasanable cost of such land.

Documentation of recenl land sales or appraisals.

Calewlations for sizing a land application system.

Detailed cos! eslimates for a land applicafion system or regionalization including It stations, piping, easemenis, liners,
andfor connection costs.

Geohydrologic evaluation or alher solls repor.

Copy of a county or city ordinance.

Verification of funding from State Revolving Fund, which does not fund projects outside city limits,
Other:

0008 EBEEE OOO0O0O O
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Antidegradation Review Summary Path C: Tier 2 — Significant Degradation

m; MISSOURI DEPARTMENT OF NATURAL RESOURCES

I~ WATER PROTEGTION PROGRAM, WATER POLLUTION CONTROL BRAMGH
@ ANTIDEGRADATION REVIEW SUMMARY
PATH C: TIER 2 - SIGNIFICANT DEGRADATION

1. FACILITY
HAME

Unionville Soulh WWTF Putnam

2. SUMMARY OF THE POLLUTANTS OF CONCERN

Pollutants of Concern fo be considered include those pollutants reasenably expected to be present in the discharge per the
Antidegradation Implemeantation Procedure Section IlLA, and assumed or demonstraled to cause significant degradation. The tlier
protection levels are specified and defined in rule al 10 CSR 20-7.031(2).

What are the proposed pollutants of concemn and their respective effluent limits that the selected treatment option will camply with:

COLTY

Pollutants of Concern® Concentration® | gase case Limit Basis (WQS, WLA, ELG, Other)™
mgfl Hoil
BODs X 45 (65) Was {10 CSR 20-7.015)
1SS X 80 (120) WQS (10 CSR 20-7.015)
Ammonia (Summer) % 1,6 (11.4) (Daily) TAN WOBEL AML - See atlached
Ammonia (Winter) X 2.8 (11.1) (Daly) TAN WOBEL AML - See altached
Total Nitrogen X Monitar WQs (10 CSR 20-7.015)
Total Phosphorus X Monitar WQS (10 CSR 20-7.015)
E. Coli (cfu/100mL ) X 206 (1,134) WQS {10 CSR 20-7.031)

Maonthly (Weekly)

* Place an X in appropriaie box for the conceniration units for each Pollulam of Concern
** Provida the Basis for the Basa Case Limit: WQS5 - Water Quality Standard, WLA - Wasteload Allocation, ELG - Effluent Limit Guideline, or
dascribe other,

3. IDENTIFYING ALTERNATIVES S

Supply a summary of the non-discharging alternatives considered. "For Discharges likely to cause significant degradation, an analysés of non-
degrading and less-degrading allernatives must be provided,” as slaled in the Antidegradation implementation Procedure Section ILB 1. Thase
afternatives Include no-discharge. Altach all suppartive documentation in the Anlidegradation Review repart.

Feasibility of non-discharging alternatives (regionalization, land application, subsurface imgation, and recycling or reuse):
The nearest WWTP large enough to consider accepling Unionville's wastewaler is approximately 20 miles away in Centerville, 1A, This
significant distance provides cost, easemeant, and coordination concerns. In addition to estimated costs tolaling approximately $12.7
million, hundreds of easements would need 1o be signed by land owners between the two cilies. These land owners would not benefit
fram the project, adding additional difficulty 1o gedling signatures. Regionalization would also requires significant coordinalion effarts
with City officials and regulatory agencies fram |A and MO. In summary, regionalization is not feasible, primarily due to the exorbitant
cosls. As an alternative to regionalization, surface land application was considered. This alternative would require approximately 325
acras of land to be obtained by the Gity. Oblaining this acreage will likely be difficult and costly, with estimates at over $7.7 million. In
addition to financial considerations, the topography near Unionville is not ideally suited for surface application. Many of the salls in the
reglon have low infiltration rates and thara are many bodies of water nearby that must be avoided, These factors limit usable land
area. Additionally, the northern location of Uinionville makes it prone la frozen ground for a large portion of the year. This means
significant additional slorage will need (o ba added o the lagoons. For these reasons, surface application is not practical.

As an additional alternalive for no-discharge, Unionville considered Alternative 3. This alternative will combine the two existing
treatment plants in the City and eliminate a point source discharga.

E FR0-ITEN Hi.m
Prac 1



Phase 1 Wastewater Treatment System Improvements Permit No. CP0002471
Unionville South WWTF, MO-0026646
Page 85

i Mlmmu_m of three (preferably five or more) discharging allernatives® ranging from less-degrading lo degrading including Prafermad
Alternative (Al reatment levels for POCs musl at & minimum meet waler quality standards);

Discharging Altermative # | Treatment Type Description

- Su;f;x:_u [;r;i.j-.h‘;;ﬂi;:;l_tllnn_ — Land application of wastewaler on agricultural land
2 Regionalization Wastewater would be transportad to Centerville, lowa for trealment
3 Aeraled Lagoons and MBBR Combined WWTP wilh asration and MBBR lor ammonia remaoval
4 Aaraled Lagoons and MBERs Separale WWTPs with aeration and MBBERs for ammenia remaval
5 Facullativa Lagoons and MBERs | Separale facilitalive WWTPs with MBBRs for ammonia removal
6

* Same lechnology may be mulliple allernatives as you have the base unil and add o # with more capacity to provide additional trealmenl.

4. DETERMINATION OF THE REASONABLE ALTERNATIVE

Per the Anlidegradation Implementation Procedure Section 11.B.2, "a reasonable alternalive is one thal is practicable, economically
efficient and affordable.” Provide basis and supporting documentation in the Antidegradation Review report. Please do not write “See
Report” for any box below.
Practicability Summary:
“The practicability of an alternative is considered by evaluating the effectiveness, reliability, and potential environmental impacts,”
according to the Antidegradation Implementation Procedure Section [1.8.2.a. Examples of factors to consider, including secondary
environmental impacts, are given in the Anlidegradation Implementation Procedure Section I1.B.2.a.
Thea live alternatives discussed above were evaluated for varous faclors to address effectiveness, raliability, and environmental
impacts. The quantitatively make a comparison of the alternatives, ten criteria were scored on a scale of 1 (poor) (o 5 (axcellent) with
no weighting applied. This allows for 8 maximum score of 50 points, The point summary for the altematives are as follows:
Surface Land Application - 31 points, Regionalization - 28 poinls, Asrated Lagoons and MBER (Combinad) - 43 paints, Aerated
Lagoons and MBBRs (Separale) - 37 points, Facilitative Lagaons and MBBRs (Separale) - 36 points, The analysis also determined
that regicnalization and land application are not feasible alternatives for the City of Unionville, A more complete analysis is included In
the supplemental report.

Economic Efficiency Basis:
What is the design life cycle for the comparison? 20 years
What interest rate was used in the presenl worth calculations? 2 55

Economic Efficiency Summary:
Alternatives that are deemed practicable must undergo a direct cosl comparison in order to determine economic efficiency. Means to
determine economic efficiency are provided in the Antidegradation Implementation Procedure Section |1 B.2.b.

Altermative 3 (Aeraled Lagoons and MBER - Combined) has the lowest capital cosl and total present worth cost of the alternatives.
Therefore, the most economically efficient alternative is Alternative 3 (Asrated Lagoons and MBBR — Combinad). This alternative can
also sarve as the base case of pollution control as it is the mos! affordable treatment option that can meet NPDES permit requirements.
By setling Allernalive 3 as the base case, the economic efficiency of the olher two alternalives can also be delermined. Allernative 4
(Aeraled Lagoons and MBBRs — Separate) is approximately 117% of the base case and Allernative 5 (Facultativa Lagaons and
MBBRs — Separate) is approximately 101% of the basae case. Based on this analysis, each of the presenied feasible allernativas is
aconomically feasible for the City of Unionviila as they are less than 120% of the base case. Further analysis is Included in the

supplemental report.
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TABLE OF THE ALTERNATIVES EVALUATION (Attach additional page if necessary)

PARAMETERS Alternatives #

1 2 3 4 5 6
BOD0s— mg'L
TSS = mallL

Ammonia (Summer) - mgiL
Ammonia (Winter) — mg/L
E. Coli - #1100 mL

Total Nitrogen — mg/L
Total Phosphorus — mg/l

Construction Cost - § 56,856,000 §7.630,000 $6,846,000
Operating Cost— § $127,000 $167,000 $140,000
Prasant Worh — § $6,937,000 $&,104,000 7,000,000
Ratio present worth to base case 1 117 1.01

Affordability Summary:
Alternatives identified as most practicable and economically efficient are considerad affordable if the applicant does not supply an
affordability analysis. An affordability analysis per the Antidegradation Implementation Procedure Section 1L8.2.¢, "may be used lo
determine if the alternative is too expensive to reasonably implement.”
The City of Unionville intends to implement the mos! practical and economically efficient allernative: Alternative 3 (Aerated Lagoons
and MBBR — Combined). Te make the cost of the needed improvemenis feasible for City residents, Unicnville plans lo use several
funding sources including an IEPA SRF loan with an affordability grant, American Rescue Plan Act (ARPA) grant funds, and
Community Developmen| Block Grant (CDBG) funds for gap financing. See supplemental report for additional information.

Justification for Preferred Alternative:

Tha selecled alternative (Alternative 3) is preferred for a variety of cost and non-cost faclors. For one, the proposed project will meat
NFDES permil effluent requirements for ammonia, E. coli, and other poliutants with the additional treatment processes proposed.
Regulatory compliance is the primary goal of the improvements. By combining the twe existing treatment plants into one treatment
plant, this alternative also eliminates a point source discharge into a local waterway, This is beneficial for the environment. A singular
plant also simplifies the maintenance, operation, and labor regquirements of waslewater treatment in Unionville. In addition to these
benefits, the proposed improvements have the lowest capital, operating, and present worih costs. The improved treatment will allow
Unianville to comply with regulatory requirements and accept additional waste loads from the community. In summary, Altermative 3 will
reliably maet the needs of Unionville in lerms of Ireatment, operations, and cost considerations and thus is recommeanded for
implementation,

Reasons for Rejecting the other Evaluated Alternatives:

As shown by this supplemental report and accompanying forms, reglonalization and surface land application are not feasible
alternatives for the City of Unionville. Two other allernalives (Alternalive 4 and Alternative 5) were congldered practical and were
evalualed for a varialy of non-cost and cost factors, This analysis concluded that the alternatives have higher capital, operaling, and
present worth costs. Additionally, these alternatives would require the operation of two distinct treatmant plants within City limits, This is
not beneficial from a resource management or environmental prolection viewpoinl, Based on the cost and non-cost factors discussed
in the supplamental report, Altarnative 4 and Alternative 5 are nof recommended for Unionville,

Comments/Discussion:
Mk

WO TRC-3021 {02 -19) Pago 3



Phase 1 Wastewater Treatment System Improvements Permit No. CP0002471
Unionville South WWTF, MO-0026646
Page 87

5. SOCIAL AND ECONOMIC IMPORTANCE OF THE PREFERRED ALTERNATIVE

If the prefered allarnative will result in significan! degradation, then it must be demonstraled that It will allow important economic and
sacial development in accordance lo the Anlidegradation Implementation Procedure Section |1.E. Social and Econemic Importance is
defined as the social and economic benefits to the community thatl will eccur from any activity involving a new or expanding
discharge.
Identify the affected community:
The affecled community is defined in 10 CER 20-7.031(2)(B) as the communily “in the geographical area in which the waters are
located. Per the Antidegradation Implementation Procedura Section [1.E.1, *the affacted community should includa those living
near the site of the proposed project as well as those in the community that are expecied to directly or indirectly benefit from the
project.”
The affected community is the residents of the City of Linionville. This community lives in the area of the two exisling waslewaler
treatment plants and their discharge sireams, and thus in the project area. The community of Unionville will also be served by the
proposed treatment plant improvements. As a whole, the projact will banafit the City of Unlonville.

Identify relevant factors that characterize the social and economic conditions of the affected community:
Examples of social and economic factors are provided in the Antidegradation Implementation Procedure Section ILE.1., but
specific communily examples are encouraged.
The proposed project will impact several important social and economic factors in Unionville. Currenily, the City operales two separate
waslewaler treatment plants within the City of Unionville, Each trealment plant requires individualized labor efforts and operating
cosls. Further, the two treatment plants discharge into lwo separale creek tributaries and neither treatment plant is equipped with
ammonia lrealment or disinfaction unils.

Describe the important social and economic development associated with the project:
Determining benefits for the communily and the envirenment should be site specific and in accordance with the Antidegradation
Implemantation Procedure Section |1LE.1.

These improvements are beneficial for several reasons. For ane, the Cily can consolidate resources by eliminating the use of one
treatment plant. This will lower operation and maintenance costs of the wastewater system and allow for a more appropriate
distribution of resources, The proposed Ireatment improvements will also have benefils for local waterways. By adding additional
treatmant units, effluant will be trealad with ammenia removal and disinfection prior (o discharge. [n addition, the North Treatment
Plant will no longer discharge. As such, the existing receiving stream of the Norh Treatment Flan will benefit from the proposed
project.

The improvemants o the wastewater treatment plants will provide necessary infrastructure for community sewage collection and
treatment, help protect the environment though betler treated effiuent discharge, eliminale a polnt source discharge into North
Blackbird Creek, and combine the resources of the two existing treatment plants into one primary wastewaler irealment sile.

PROPOSED PROJECT SUMMARY:

The City of Unionville currently has two WWTP's with freatment lagoons. The proposad project is to improve the South WWTP in
Unionville to accept untreated flow from the North WWTP. This would eliminale discharge from the North WWTF and consolidate the
City's resources. The project is discussed in more detail in the following paragraphs,

The project plan includes the abandonment of the Norh Treatment Plant so that all low from Unionwville can be treated by a singular
plant, the South Treatment Plant. Flow from the North Collection System would be conveyed to centralized treatment via a lift station
and associated forcamain. The Norlh WWTP will not discharge effiuent following the proposed improvements.

The South Treatment Plant will be improved with asration technology, a maoving bed bioreactor (MBBR), and UV disinfection. This will
provide significant improvemnent to the axisting reatment process including ammonia removal and disinfection capabilities, The plant
will b designed around the combinad average flow of the two existing facilities, 0.242 MGD. Effuent will discharge inta an unnamed
tributary to South Blackbird Creek.

In summary, with the proposed project the City of Unionville will combine treatment plants, eliminale a source of pollution to Morth
Blackbird Creek, and improve wastewater treatment with an MEER for ammonia removal and UV disinfection.

Attach the Antidegradation Review report and all supporting documentation. This s a technical document, which must be signed,
sealed and daled by a registered professional engineer of Missouri.
TG 7802021 (0215 Fage 4
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14. Appendix E: Dissolved Oxygen Modeling

INPUT
1. EFFLUENT CHARACTERISTICS )
Discharge (cfs): ) 0.3751
CBOD5 (mglL): A i 71.587
Ammonia as Nitrogen (mg/L): 9.1
NBOD (mg/L): ) ! 41587
Dissolved Oxygen (mg/L): ) 5
Temperature (deg C): A 26
2. RECEIVING WATER CHARACTERISTICS
Upstream Discharge (cfs): 0
Upstream CBODS5 (mg/L): 2.0
Upstream NBOD (mg/L): 2
Upstream Dissolved Oxygen (mg/L): 5
Upstream Temperature (deg C): 26
Elevation (ft NGVD): 600
Downstream Average Channel Slope (ft/ft): 0.0002
Downstream Average Channel Depth (ft): i 0.3
Downstream Average Channel Velocity (fps): " 1053710771
3. REAERATION RATE (Base e) AT 20 deg C (day*-1): Applicable value below here: 207.49
Reference Applic. Applic. Suggested
Vel (fps) Dep (ft) Values
Churchill 15-6 2-50 91.46
O'Connor and Dobbins A-15 2-50 80.96
Owens 1-6 1-2 207.49
Tsivoglou-Wallace 1-6 A-2 1.46
4. BOD DECAY RATE (Base e) AT 20 deg C (day*-1): 1.25
Reference Suggested
Value

Wright and McDonnell, 1979 1.25
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. INITIAL MIXED RIVER CONDITION

OUTPUT

CBOD5 (mg/L): 71.6
NBOD (mg/L): 41.6
Dissolved Oxygen (mg/L): 5.0
Temperature (deg C): 26.0
. TEMPERATURE ADJUSTED RATE CONSTANTS (Base e)
Reaeration (day”-1): 239.22
BOD Decay (day*-1): 1.65
. CALCULATED INITIAL ULTIMATE CBODU AND TOTAL BODU
Initial Mixed CBODU (mg/L): 105.3
Initial Mixed Total BODU (CBODU + NBOD, mg/L): 146.9
. INITIAL DISSOLVED OXYGEN DEFICIT
Saturation Dissolved Oxygen (mg/L): 7.941
Initial Deficit (mg/L): 2.94
. TRAVEL TIME TO CRITICAL DO CONCENTRATION (days): 0.000000
. DISTANCE TO CRITICAL DO CONCENTRATION (feet): 0.00
. CRITICAL DO DEFICIT (mg/L): 2.94
. CRITICAL DO CONCENTRATION (mg/L): 5.00
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7y ||l MISSOURI DEPARTMENT OF NATURAL RESOURCES FOR DEPARTMENT USE ONLY
\—‘} e WATER PROTECTION PROGRAM APP NO. CP NO.
E @ APPLICATION FOR CONSTRUCTION PERMIT —
WASTEWATER TREATMENT FACILITY FEEREREIVED CREGKRO.

DATE RECEIVED

APPLICATION OVERVIEW

The Application for Construction Permit — Wastewater Treatment Facility form has been developed in a modular format and consists
of Part A and B. All applicants must complete Part A. Part B should be completed for applicants who currently land-apply
wastewater or propose land application for wastewater treatment. Please read the accompanying instructions before
completing this form. Submittal of an incomplete application may result in the application being returned.

PART A — BASIC INFORMATION

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

1.1 Is this a Federal/State funded project? W YES [ N/A Funding Agency: DNR-ARPA  prgjact #: DNR-WW-AEBSA7A28A83

1.2 Has the Missouri Department of Natural Resources approved the proposed project’s antidegradation review?
1 YES Date of Approval: 100722 CIN/A

1.3 Has the department approved the proposed project's facility plan*?
[Vl YES Date of Approval: 081522 [JNO (If No, complete No. 1.4.)

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

1.5 Is a copy of the appropriate plans* and specifications* included with this application? s
YES Denote which form is submitted: [] Hard copy [¥] Electronic copy (See instructions.) [ NO 5|__|mr]?-|afy of SL’gig,., plans, and

specifications have all been

1.6 Is a summary of design® included with this application? YES []JNO emailed to the agency with this
application. Hard copies are

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

[l YES Date of submittal:

[V] Enclosed is the appropriate operating permit application and fee submittal. Denote which form: [JA [1B B2

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

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

1.9 Is the appropriate fee or JetPay confirmation included with this application? W YES [JNO [hechhas ;”:;'2‘;;':2”“9

See Section 7.0 permit fees separately to the
agency on one check.

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

2.0 PROJECT INFORMATION

2.1 NAME OF PROJECT 2.2 ESTIMATED PROJECT CONSTRUCTION COST
Phase | - Wastewater Treatment System Improvements $ 1,595,003

2.3 PROJECT DESCRIPTION

Phase | includes the installation a master lift station will be constructed to collect flow currently being received by the North Treatment
Plant. From the lift station, a corresponding forcemain will convey flow to the South Treatment Plant.

2.4 SLUDGE HANDLING, USE AND DISPOSAL DESCRIPTION
The contractor will be handling sludge removal and perform all permitting necessary.

2.5 DESIGN INFORMATION
A. Current population: 1865 ;  Design population: 2420

B. Actual Flow: gpd; Design Average Flow: 242000 gpd;
Actual Peak Daily Flow: gpd; Design Maximum Daily Flow: 21500% gpd; Design Wet Weather Event;

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

B. Is a process flow diagram attached? YES []NO

MO 780-2189 (02-19) Page 1 of 3



3.0 WASTEWATER TREATMENT FACILITY

NAME TELEPHONE NUMBER WITH AREA CODE E-MAIL ADDRESS

Unionville South Wastewater Treatment Facility 660-947-2437 unionwtr@nemr.net
ADDRESS (PHYSICAL) CITY STATE Z|P CODE COUNTY
1/3 mile east of Garfield and 8th St. Int. Unionville MO 63565 Putnam
Wastewater Treatment Facility: Mo- 0026646 (Outfall Of )

3.1 Legal Description: SE__ %4, SW 14 SE 1% Sec. 36 |, T 66N |, R 19W
(Use additional pages if construction of more than one outfall is proposed.)

3.2 UTM Coordinates Easting (X): 299872 Northing (Y): 4481733
For Universal Transverse Mercator (UTM), Zone 15 North referenced fo North American Datum 1983 (NAD83)

3.3 Name of receiving streams:; Unnamed tributary to South Blackbird Creek

4.0 PROJECT OWNER

NAME TELEPHONE NUMBER WITH AREA CODE E-MAIL ADDRESS

City of Unionville 660-947-2437 unionwtr@nemr.net
ADDRESS CITY STATE ZIP CODE

1611 Grant Street Unionville MO 63565

5.0 CONTINUING AUTHORITY: A continuing authority is a company, business, entity or person(s) that will be operating the facility
and/or ensuring compliance with the permit requirements,

NAME TELEPHONE NUMBER WITH AREA CODE E-MAIL ADDRESS

City of Unionville 660-947-2437 unionwtr@nemr.net
ADDRESS CITY STATE ZIP CODE

1611 Grant Street Unionville Mo 63565

5.1 A letter from the continuing authority, if different than the owner, is included with this application. [JYES [INO [ N/A

5.2 COMPLETE THE FOLLOWING IF THE CONTINUING AUTHORITY IS A MISSOURI PUBLIC SERVICE COMMISSION REGULATED ENTITY.
A. s a copy of the certificate of convenience and necessity included with this application? [JYES [ NO

5.3 COMPLETE THE FOLLOWING IF THE CONTINUING AUTHORITY IS A PROPERTY OWNERS ASSOCIATION.
A. Is a copy of the as-filed restrictions and covenants included with this application? [JYES [ NO

B. Is a copy of the as-filed warranty deed, quitclaim deed or other legal instrument which transfers ownership of the land for the
wastewater treatment facility to the association included with this application? [JYES [NO

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

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

6.0 ENGINEER
ENGINEER NAME / COMPANY NAME TELEPHONE NUMBER WITH AREA CODE E-MAIL ADDRESS
C. Cameron Jones, PE - Benton & Associates, Ir | 217-245-4146 cjones@bentonassociates.c
ADDRESS CITY STATE ZIP CODE
1970 W. Lafayette Ave Jacksonville IL 62650
7.0 APPLICATION FEE
IﬂCHECK NUMBER DJETPAY COMFIRMATION NUMBER

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

PROWWATE)’ &AMH

PRINTED NAME Xt DATE
Charley Bill Pittman 5/2/2024
TITLE OR. CORPORATE POSITION TELEPHONE NUMBER WITH AREA CODE E-MAIL ADDRESS
Mayor 660-947-2437 Icaley@nemr.net
Mail completed copy to: MISSOURI DEPARTMENT OF NATURAL RESOURCES
WATER PROTECTION PROGRAM
P.0. BOX 176

JEFFERSON CITY, MO 65102-0176

END OF PART A.
REFER TO THE APPLICATION OVERVIEW TO DETERMINE WHETHER PART B NEEDS TO BE COMPLETE.
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