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STATE OF MISSOURI
DEPARTMENT OF NATURAL RESOURCES

MISSOURI CLEAN WATER COMMISSION

CONSTRUCTION PERMIT

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

Village of Freeburg
P.O. Box 237
Freeburg, MO 65035

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.

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

A representative of the department may inspect the work covered by this permit during construction. Issuance of a permit to operate by the
department will be contingent on the work substantially adhering to the approved plans and specifications.

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

August 18,2026
Effective Date

August 17,2028 Mj %

Expiration Date Heather S. Peters, Director, Water Protection Program
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I.

I1.

CONSTRUCTION PERMIT

CONSTRUCTION DESCRIPTION

The project will include the construction of Triplepoint NitrOx® equipment for ammonia
removal and ultraviolet (UV) lights and contact chamber for disinfection of E. coli. In
addition, improvements to the headworks will include the construction of a manual bar
screen and flow control structure. An airlift, blowers and controls, air piping, and other
associated equipment required to operate the Triplepoint NitrOx® equipment and UV system
will be constructed.

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.

Cost Analysis for Compliance - The department has made a reasonable search for empirical
data indicating the permit is affordable. The search consisted of a review of department
records that might contain economic data on the community, a review of information
provided by the applicant as part of the application, and public comments received in
response to public notices of this draft permit. If the empirical cost data was used by the
permit writer, this data may consist of median household income, any other ongoing projects
that the department has knowledge, and other demographic financial information that the
community provided as contemplated by Section 644. 145.3. See APPENDIX — COST
ANALYSIS FOR COMPLIANCE.

ITI.CONSTRUCTION PERMIT CONDITIONS

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

1. This construction permit does not authorize discharge.
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2. All construction shall be in accordance with the plans and specifications submitted by
Bartlett & West on June 25, 2026, and signed and sealed by the engineers listed below,
and approved by the department on August 18, 2026.

Plans
e Signed and sealed by Kyle J. Landwehr, P.E. on June 25, 2026.

e Signed and sealed by Max A. Kurinsky, P.E. on June 26, 2026.

e Signed and sealed by Matthew Vander Tuig, P.E. on June 26, 2026.
e Signed and sealed by Hope M. Drennan, P.E. on June 26, 2026.

e Signed and sealed by Michael P. Becker, P.E. on June 26, 2026.

e Signed and sealed by Richard A. Stones, P.E. on June 26, 2026.

e Signed and sealed by Chad D. Yost, P.E. on June 26, 2026.

Specifications
e Signed and sealed by Kyle J. Landwehr, P.E. on June 23, 2026.

e Signed and sealed by Hope M. Drennan, P.E. on June 23, 2026.
e Signed and sealed by Michael P. Becker, P.E. on June 26, 2026.
e Signed and sealed by Richard A. Stones, P.E. on June 26, 2026.
e Signed and sealed by Chad D. Yost, P.E. on June 29, 2026.

3. Regulation 10 CSR 20-4.040(18)(B)1 requires that projects be publicly advertised,
allowing sufficient time for bids to be prepared and submitted. Projects should be
advertised at least 30 days prior to bid opening.

4. The department must be contacted in writing prior to making any changes to the
approved 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).

5. All changes in contract price or time within the approved scope of work must be by
change order in accordance with 10 CSR 20-4.040(19).

6. 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 electronic Sanitary Sewer Overflow/Bypass Reporting system at
https://dnr.mo.gov/mogem/ or Central Field Office per 10 CSR 20-7.015(9)(G).

7. In addition to the requirements for a construction permit, 10 CSR 20-6.200 requires land
disturbance activities of 1 acre or more to obtain a Missouri State Operating Permit to
discharge stormwater. The permit requires best management practices sufficient to
control runoff and sedimentation to protect waters of the state. Land disturbance permits
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will only be obtained by means of the department’s ePermitting system available online
at https://dnr.mo.gov/data-e-services/missouri-gateway-environmental-management-
mogem. See https://dnr.mo.gov/data-e-services/water/electronic-permitting-epermitting
for more information.

8. A United States Army Corps of Engineers (USACE) Section 404 Department of Army
permit (§404) along with the department’s Section 401 Water Quality Certification or
waiver (§401) may be required for the activities described in this permit. This permit is
not valid until these requirements are satisfied. If construction activity will disturb any
land below the ordinary high water mark of jurisdictional waters of the U.S., then a
§404/8401 will likely be required. Since the USACE makes determinations on what is
jurisdictional, you must contact the USACE to determine permitting requirements. See
https://dnr.mo.gov/water/business-industry-other-entities/permits-certification-
engineering-fees/section-401-water-quality for more information or you may contact the
department’s Water Protection Program at 573-522-4502 or wpsc401 cert@dnr.mo.gov.

9. All construction must adhere to applicable 10 CSR 20-8 (Chapter 8) requirements. Some
of the requirements include:

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

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

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

¢ Flood protection shall apply to new construction and to existing facilities undergoing
major modification. The wastewater facility structures, electrical equipment, and
mechanical equipment shall be protected from physical damage by not less than the
one hundred (100) year flood elevation. 10 CSR 20 8.140(2)(B), 10 CSR 20
8.130(2)(A)

e FElectrical equipment. Electrical equipment shall be provided with the following
requirements:

o 10 CSR 20-8.130(4)(B)2.A. Electrical equipment must comply with
10 CSR 20-8.140(7)(B);

o Utilize corrosive resistant equipment located in the wet well;
10 CSR 20-8.130(4)(B)2.B.

o Provide a watertight seal and separate strain relief for all flexible cable;
10 CSR 20-8.130(4)(B)2.C.


https://dnr.mo.gov/data-e-services/missouri-gateway-environmental-management-mogem
https://dnr.mo.gov/data-e-services/missouri-gateway-environmental-management-mogem
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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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(C295922-01 Village of Freeburg, Missouri — Wastewater System Improvements Project Permit No. CP0002587
Freeburg WWTF, MO-0058220

o Install a fused disconnect switch located above ground for the main power
feed for all pumping stations. 10 CSR 20-8.130(4)(B)2.D.

o When such equipment is exposed to weather, it shall comply with the
requirements of weatherproof equipment; enclosure NEMA 4; NEMA 4X
where necessary; and NEMA Standard 250-2014, published December 15,
2014. 10 CSR 20-8.130(4)(B)2.E.

o Install lightning and surge protection systems; 10 CSR 20-8.130(4)(B)2.F.

o Install a one hundred ten volt (110 V) power receptacle inside the control
panel located outdoors to facilitate maintenance; 10 CSR 20-8.130(4)(B)2.G.

o Provide Ground Fault Circuit Interruption (GFCI) protection for all outdoor
receptacles. 10 CSR 20-8.130(4)(B)2.H.

e Moving Bed Bioreactor (MBBR). A MBBR secondary treatment system shall provide
upstream preliminary treatment units capable of—

o Screening to reduce pass-through and suspended solids;
10 CSR 20-8.180(8)(A)

o Grit removal; 10 CSR 20-8.180(8)(B) and;
o Oil and grease removal. 10 CSR 20-8.180(8)(C)

e Effective flow splitting devices and control appurtenances (e.g. gates and splitter
boxes) shall be provided to permit proper proportioning of flow and solids loading to
each settling unit, throughout the expected range of flows. 10 CSR 20-8.160(2)(B)

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

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

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

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

e For electrical equipment, fixtures, and controls in enclosed settling basins and scum
tanks, where hazardous concentrations of flammable gases or vapors may accumulate,
follow the provisions in 10 CSR 20-8.140(7)(B). The fixtures and controls shall be
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conveniently located and safely accessible for operation and maintenance.
10 CSR 20-8.160(5)(C)

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

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

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

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

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.

10. Upon completion of construction:

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

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

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

1. CONSTRUCTION PURPOSE

The project includes modifications to the existing wastewater treatment system to better
meet effluent limitations. The new NitrOx® system will allow for ammonia reduction
while the UV disinfection system will help meet E. coli limits consistently. Sludge
removal will allow for better treatment and help meet new 5-day biochemical oxygen
demand (BODs) and total suspended solids (TSS) limits as well as percent removal.

2. FACILITY DESCRIPTION

The existing facility has a two-cell lagoon where the sludge is retained in the cells.
Additions to the wastewater treatment process include a bar screen, air lift structure,
Triplepoint NitrOx® system, polishing clarifier, and UV disinfection system. Sludge will
be removed from the lagoons. The upgrades will help meet E. coli, ammonia, BODs, and
TSS limits as well as percent removal.

The Freeburg WWTF is located 0.45 miles east of the intersection of Gilbert Avenue and
Hwy 63, Freeburg, Missouri, in Osage County. The facility has a design average flow of
100,000 gallons per day (gpd) and serves a hydraulic population equivalent of
approximately 1,000 people. The actual average daily flow is closer to 50,000 gpd and
the maximum month average daily is estimated to be 65,000 gpd. The treatment system is
sized to treat design average flow of 100,000 gpd.

3. COMPLIANCE PARAMETERS

The existing facility can meet BODs, TSS, and ammonia weekly and monthly averages.
The proposed project is required to meet final effluent limits established in Missouri State
Operating Permit No. MO-0058220.

The following limits will be applicable to the facility after construction is completed:

Weekly Average | Monthly
Parameter Units Limit/Daily Average
Maximum Limit

Biochemical Oxygen Demands mg/L 45 30
Total Suspended Solids mg/L 45 30
Ammonia as N (Jan 1 — Mar 31) mg/L 12.1 3.0
Ammonia as N (Apr 1 — Jun 30) mg/L 12.1 2.0
Ammonia as N (Jul 1 — Sep 30) mg/L 12.1 1.5
Ammonia as N (Oct 1 — Dec 31) mg/L 12.1 2.9
BODs Percent Removal % 85 85
TSS Percent Removal % 85 85
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4. REVIEW OF MAJOR TREATMENT DESIGN CRITERIA

Existing Components:

Lagoon Cell Nos. 1 and 2 are both aerated. Cell No. 1 has a wastewater volume of
1,238,000 gallons, 7.6 feet (ft) side water depth, and a sludge depth of 1.49 ft. Cell No. 2
has a wastewater volume of 1,410,000 gallons, 7.8 ft side water depth, and a sludge depth
of 0.78 ft. This provides approximately 52.97 days of total retention at the proposed
design flow.

New Components:

Bar Screen — The bar screen has a width of 2 ft, depth of 4.61 ft, and a bar spacing
of one and a half inch. The screen will be positioned at an angle of 45 degrees from
the horizontal to allow for manual raking of the screen.

Lagoon aerators and blowers — The two lagoons cell will have 12 Ares 750T
aerators. Cell No. 1 will be supplied two aerators and Cell No. 2 will have the
remaining one. The aerators will supply 164.3 pounds per day of oxygen. Blowers
shall be designed to supply a standard air flow of 79.29 standard cubic feet per
minute (scfm) per blower. The discharge pressure shall be at least 6.61 pounds per
square gauge (psig), and the minimum horsepower (HP) will be 7.5 HP for each
blower. There shall be a minimum of two blower units, one for duty and one
standby/backup.

Airlift — Airflow for the primary airlift will be 16.92 cubic feet per minute (cfm)
and the secondary airlift will provide 16.92 cfm. The air lifts will push the recycled
flow from the clarifier and Cell No. 2 to the NitrOx® unit. The secondary air lift
will be accompanied with an 8-inch pipe.

Triplepoint Water Technologies, LLC NitrOx® — The lagoon-treated effluent will be
pumped to the NitrOx® system. The NitrOx® system can treat a design average flow
of 50,700 gpd. The system is composed of two tanks with each approximately 8 ft x
8 ft x 15 ft with a sidewater depth of 12 ft. Total volume of the two tanks is 11,489
gallons. The average flow hydraulic retention time is 4.4 hours, and the peak flow
hydraulic retention time is 1.1 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. Each tank shall be filled with high surface area
media. Aeration by means of tri-lobe or bi-lobe positive displacement blowers each
capable of supplying 85 scfm with 7.5 HP motors. The effluent from the NitrOx®
basins will flow by gravity to the clarifier for polishing prior to disinfection and
discharge.

Polishing Clarifier — There will be one polishing clarifier following the NitrOx®
treatment. The basin will be 10 ft by 10 ft with approximately 12 ft of sidewater
depth. The surface overflow rate at the average daily flow of 50,000 gpd equals 500
gpd per square foot.
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e Ultraviolet Disinfection — Disinfection is the process of removal, deactivation, or
killing of pathogenic microorganisms. A two bank UV disinfection system with low
pressure mercury slimline lamps shall be provided and capable of treating a peak
flow of 260,000 gpd while delivering a minimum UV intensity of 30.0 mJ/cm? with
an expected ultraviolet transmissivity of 47 percent minimum.

e Flowmeters — Installation of an electromagnetic flow measurement device will aid
in wastewater service, and will measure the flow from UV disinfection to the

outfall.

5. OPERATING PERMIT

Missouri State Operating Permit No. MO-0058220 will require a modification to reflect
the construction activities. The modified Freeburg WWTF, MO-0058220, was
successfully public noticed from July 2, 2026, to August 3, 2026, with no comments
received. When construction has reached substantial completion, 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.

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

Angie Garcia, P.E.
Financial Assistance Center
angie.garcia@dnr.mo.gov

APPENDICES
APPENDIX 1 — PROCESS FLOW DIAGRAM
APPENDIX 2 — SUMMARY OF DESIGN
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APPENDIX 1 — PROCESS FLOW DIAGRAM
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APPENDIX 2 — SUMMARY OF DESIGN

SUMMARY OF DESIGN

FOR

FREEBURG WASTEWATER IMPROVEMENTS
OSAGE COUNTY, MISSOURI

VILLAGE OF FREEBURG, MISSOURI

KYLE J. LANDWEHR — PROFESSIONAL ENGINEER
LICENSE NO. PE-2023000495

BARTLETT & WEST, INC.
MISSOURI CERTIFICATE OF AUTHORITY NO. 000167-ENGINEERING
601 Monroe Street, Suite 201
Jefferson City, MO 65101
(573) 634-3181

PROJECT NO. 21134.003
DATE PREPARED: OCTOBER 2025

Bartlett & West



(C295922-01 Village of Freeburg, Missouri — Wastewater System Improvements Project

Freeburg WWTF, MO-0058220

Permit No. CP0002587

FREEEURG, MO WWIF DESIGN PARAMETERS

1.5 CFS Peak Discharge Into Cell 1 (From HECHMS)

Triplepeint to Determine
Triplepeint to Determine

4 CFZ Peak Imto Tripiepoint [From HECHM 5]

Tog of burm - bottom elevation

Plant Flow [Influsnt to Lagoons) VALUE UNITS
Dry Weather Average Dally Flow (Eased on Flow Monlionng) 42,000 gpd
Projected 20-Year Dry Weather Average Dally Flow 42,000 gpd
Maximum Monthly Average Dally Flow [BASIS FOR TREATMENT CALCS) - Permitied Design — gpa
Flow o -
Paak Houry Influent Flow 960,475 gpd

Traatment Throughput Flow VALUE UMITS
Anrual Average Dally Flaw 50,000 gpd
Permitied Design Flow 100,000 gpd
Maximum Monthly Average Dally Flow gpd
Paak Dally Flow gpd
Peak Houry Flow (maximum peak dally hydraullc throwghput) - based on atenuation cales 258,527 gpd

Influgnt Loading @ 50,000 gpd VALUE UNITS

_ 250 mgiL
BOD 104.3 Ib&iday
155 420 maiL
175.1 |bs/day
NHIN 35 maiL
14.6 |bE/day
45 mgiL
THN 18.8 |bs/day
55 mgiL
Total P 229 |bE/day
ol & Greas 18 mglL
E.7 Ibsiday
500 mgiL
Allalinity 2048.5 |bs/day
[EXISTING LAGOONS

Call 1 VALUE UNITS
Lagoon Bottom Elevation 757.80 1t
Lagoon Bodtom Suface Area 2,672 it

01 ALrES
Lagoon Top of Berm Elevation 7713 ft
Lagoon Top of Sem Surface Area 3B,053.00 it
Lagoon 21t Freeboard Elevation 75900 fi
Lagoon 2Tt Freeboard Sueface Area 31,529.00 it

[ ALrES
Max Depin 13.5 fi

Cell 2 WELUE UNITS
Lagoon Eoitom Elevallon T56.20 fi
Lagoon Bottom Surface Area 5,023 it

01 acres
Lagoon Top of Berm Elevation 771.10 i
Lagoon Top of Bern Surface Area 35,669.00 it
Lagoon 2t Freeboard Elevation 759.00 fl
Lagoon 2Nt Freebpand Suface Area 30,299.00 Is
0T aores
Max Depih 128 fi
PERMITTEDVANTICIPATED PLANT EFFLUENT LIMITS VALUE UHITS

Top af burm - bottom elevation
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ammania limits should b= calculated In PER report.

thesa shouid De In current permit, wort change

thesa should be In cumeni permit, won't changs

thasa showld De Incument penmit, won'T changs

Parmitied Average Dally Flow 100,000 gpd
ECD Manthly Average 15 maiL
BOD Weelly Average 30 maiL
TES Modihly Average 45 mgiL
TS5 Weekly Average 30 mgiL
NH3-N Maximum Dally Limit | January) 12.1 mgiL
NH3-N Monthly Average Limlt [January) 31 mgiL
MH3-N Maximum Daily Limit {Fabrusry) 10.1 maiL
NH3-N Monthly Average Limlt [February) 27 mglL
MH3-N Maximum Diaily Limit {March) 12.1 mgiL
NH3-N Monthly Averags Limlt [March) EX maiL
MH3-N Maximuem Daity Limit {Apri) 12.1 maiL
HH3-N Monthly Average Limit [April) 27 maiL
MH3-N Maximun Dty Limit (May) 12.1 mgiL
MH3-N Monthly Averaga Limit [May) 232 mglL
NH3-N Maximum Daily Limit {June) 12.1 mglL
MH3-N Montly Average Limit [June) 1.7 maiL
NH3-N Maximum Dty Limit {July) 12.1 mgiL
MH3-N Monthly Avarage Limit [Jury) 15 maiL
NH3-N Maximum Dty LImit {August) 12.1 maiL
MH3-N Montly Avarage Limit [August) 13 maiL
NH3-N Magimwm Dal v Limilt :SEF-'.E"I" oer) 12.1 mg.-L
MH3-N Montnly Avarage Limit [Seplembear) 18 mgiL
MH3-N Maximum Daily Limit {Oetober) 12.1 maiL
NH3-N Monthly Average Limlt [Ociooer) 25 mgiL
MH3-N Maximum Dally Limit (Novamber) 12.1 maiL
MNH3-H Monthly Avarage Limit [Movemoer) 31 mgiL
MH3-N Maximuem Daity Limit {Dacamber) 12.1 mgiL
NH3-N Monthly Average Limlt [December] 31 malL
E-Coll Weakly AVErage (=100 mL) 1030 S
E-Call Monthiy Average (%100 mL) 206 #
il & Grease Dally Maximum 15 mgA
il & Grease Monthly Average 10 mgiL
pir (min) ES SU
H {miax) 3 5U
ACTUAL LAGCON EFFLUENT (8132022 AND B5/2022 GRAB SAMPLES) VALUE UHITS
BOD 8/5/2022 31 mgiL
EQD 8/3/2022 4E mgiL
TS5 B/E/2022 31 maiL
TES E/3/2022 44 mgiL
NH3-N E/5/2022 05 mgiL
NH3-N 532022 404 mgiL
TKN 852022 50 maiL
TKN B/3/2022 E.02 maiL
TOTAL PHOSPHORUS E/S/2022 19.20 maiL
TOTAL PHOSPHORUS E/3/2022 13.4 magiL
ALKALINITY E/5/2022 24E.D maiL
ALKALINITY E/3/2022 257 mgiL
E COLI 852022 2420 =100 mL_
E. COLI 5/3/2022 2420 #1100 mi
7 maiL

HEXANE az2 7 r‘li-L
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ACTUAL LAGOON EFFLUENT [EDMRa 2017-2022)

Daiss PH BOD {mglL) TS5 [mgiL) HH3 (mglL)
32017 B.20 13 18 24.90
8/30/2017 T.80 17 29 2.00

104312017 740 30 17 0.800
1/31/2018 T.30 12 50 7.000
5/31/2018 7.50 35 15 0.80D
8/31/2018 7.50 18 35 2.000

12/31/2018 6.70 14 13 23.80
83072020 .80 41 43 12.80

12/31/2020 §.80 13 41 4.60
317201 .80 12 46 3.60
8302021 6.70 28 TE 3.80
3/31/2022 6.70 20 48 23.50
8/30/2022 6.70 18 10 1.60
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Vtriplepoint’“

Ares Aeration® & NitrOx® Basis of Design
Date: 03-18-2025
Project Name: Freeburg, MO
Project Number: cd27748

The Aeration Process

Biological Oxygen (BOD) Calculations

Removal of BOD (and CBOD) takes place naturally in an aerated lagoon. The Characteristic Equation for
treatment efficiency of 5-Day Biclogical Oxygen Demand is given in Equations 1 through 3, at the
bottom of this report. These calculations are used to size the lagoons. They are independent of the
aeration calculations and assume that sufficient dissolved oxygen levels are maintained in the water.
The equation is dependent on time and temperature. For lagoons operated in series, the equation is
applied separately to each cell and the results are combined.

Aeration Requirement Calculations
Aeration calculations are more complicated than biclogical calculations as they depend on several
factors. These include:

#+ Site conditions, such as treatment depth, elevation, and temperature.

%+ Design parameters, such as minimum dissolved oxygen (D0) level and oxygen supply rate.

% Actual Oxygen Requirement [AOQR), which is based on the nutrient loading rates (these can
include BOD/CEBOD and TEN/MHs-M and are based on the product of nutrient concentrations
and the wastewater flowrate).

% Type of aerator.

# Ouygen transfer efficiency (OTE) of the aerator, which should be measured by an independeant
lab.

%+ Field condition adjustments (see Equation 2, below).

% Mixing requirements, such as complete or partial mix. The former is generally only required for
activated sludge basins (ASE) or other high strength processes with short detention times.

Aerated Lagoons—Long Treatment Times

Aerated lagoons are typified by their comparatively large size and long treatment times [usually greater
than 10 days). Influent concentratiens are low to moderate (usually less tham 300 mg/L of BOD). The
bulk of the treatment takes place aerobically with additional anaerobic respiration taking place on the
lagoon floor. Aerated lagoons do not generally have a mixed liquor suspended solids (MLSS) or return
activated sludge (RAS) component. Partial mixing is required to prevent stratification and eliminate
dead zones; however, complete mix is not necessary.

Aerated lagoons are typically designed to operate at @ minimum DO level of 2 mg/fL. Oxygen is usually
supplied at a rate of 1.5 times the BOD demand. If nitrification/denitrification takes place, the oxygen
supply rate is designed for 4.6 times the nitrogenous oxygen demand (NBOD).

324284634 LABO“HS

lagoons.com DG | t bEttEl'
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Activated Sludge Basins [ASE)

Activated sludge basins [ASB) and other related wastewater tanks and lagoons are characterized by
short treatment times (usually from 1 to 5 days), high wastewater strengths, and an active biomass that
must be maintained in suspension to prevent rapid sludge accumulation. A high strength (greater than
2,000 mgfL) return activated sludge (RAS) component is usually fed back into the basin from a
downstream clarifier. Biological nutrient remeoval is much faster in these basins.

ASBs are typically designed to operate at a minimum DO level of 1 to 2 mg/L. Oxygen is supplied at a
rate of 1.0 to 1.5 times the BOD demand. If nitrification/denitrification takes place, the oxygen supply
rate is designed for 4.0 1o 4.6 times the nitrogenous oxygen demand (NBOD). An aeration system is
based on both oxygenation requirements and complete mix reqguirements, whichever is greater.

TRIPLEPOINT ENVIROMMEMNTAL
Detailed Design Calculations: Aerated Lagoons

SUMMARY - General Design Parameters

b
viEl € Design Scenario Mame Design
1 Influent Flowrate MGD 0.05
3  Influent Concentration mg/L 2500
4  Effluent Conc. [Summer) mg/fL 35
5  Effluent Conc. (Winter] mg/L 11.2
6 Actual Oxygen Supplied |bfday 164.3
7 Air included for nitritication? Mo
B Mumber of Aerators 3
9 Estimated Tubing Length ft 300
10 Standard Airflow SCFM 79.29
11  Inlet Airflow ICFMA 93.00
12  Design Pressure (wyfcushion) psig 6.62
13 Projected Brake Hp bhp 3.34
14 Estimated Design Hp hp 75
1. FTE=o (S0TE) 8™ (B C*r—D0) = Cezo fieid transfer efficiency
Where,
o contaminant factor {contaminants, depth, bubble size} (range: 0.40-0.70)
B TDS factor {total dissolved solids} (range: 0.90-1.00})
6=1024 temperature factor
Do target dissolved oxygen level (mg/L)
C¥er saturation oxygen concentration at site—adjusted for water depth
C'z sat. oxygen concentration at STP conditions—adjusted for water depth
T water temperature (Celsius)
2. Airflow = AOR f(25.056 * FTE)
3. E=23*k*t/{1+23*k*t) bialogical treatment efficiency
Where,
k = varies kinetic coefficient {related to temperature} (range: 0.06 to 0.12)

t=time treatment time in days
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SUMMARY - Biological Treatment Calculations

ftem  Description Uriits Design
1 Mumber of Treatment Cells 2

2 Fl o R me Serie
3 Site Elevation - HWL ft 769

Cell 1

L Wastewater Flowrate MIGD 0.05
5  Treatment Volume Mi-Gal 1238
[ Tress trment Time days 2476
7 Treatment Type - Partial Mix
8  5td Reaction Rate, kzg days™ 028
9 Dieigr Water Temp “C 0
10 Design Reaction Rate, ke days™ 0122
] 11 Biolagical Treatment 2. -] ET.4%
E 12 InfAuent BOD loading | bfday 104
2 13 Inflwent BOD Concentration mgl 2500
14 BOD Removed I bfday 91

15 EMfluent BOD Loading | b/ day 13
16 EMfluent BOD Concentralion mgl 315
17 De=ign Water Ternp C 05
18 Design Reaction Rate, k; da l.ls.'l' 0061
- 19 Biological Treatment B % T1.7%
E 20 Infuemt BOD Loading I by 104
= 21  InfAuent BOD Comcentration mg/L 2500
22  BOD Removed | b/ day ana

23 Effluent BOD Lsading 1 dany 23
24 Effluent BOD Concentraion mgl 558

N1 Il went NBOD Loadi ng | bfday 13
N2  InfAuent NBOD Conc. mg/L 449

N2 Acsumed NBOD Remaved 1 b/ day -
N4 Effluent NBOD Loading® I b/ day 13
N5  Assumed EH. NBOD Conc. mgfL 45
Cell 2

25  Wastewaler Flowrate MGD 0.05

25 Treatment Valume M-Gal 141

27 Trestment Tirmse days IB21

I8 Trestment Type = Partial Mix

20 5 Reaction Rate, ko days™ 028

30 Deipgn Water Temp “C 20

31 Design Reaction Rate, ke days™ 0122
- 32 Biolagical Treatment 2. -] EE.E%
E 33 InfAuent BOD Loading | bfday 13
a 34 Inflwent BOD Concentration mgl 315
35 BOD Removed I b/ day 12

36 Effluent BOD Leading | b/ day 1

37 Effuent BOD Concentraion mgl 35

38 De=ign Water Temp C 05

39 Design Reaction Rate, ke days™ 0061
- 40  Biological Treatment . * 70.9%
g 41  Influent BOD Loading b day 3
; 47 Iaflwant BOD Concentration mgl 558
43  BOD Removed | by 186

dd  Effl pent BOD Loading | b dayw 5

45 Efluent BOD Concentration mg/l i 112

NE  InfAuent NBOD Loading I b/ day 13

N7  Infuent NBOD Conc. meL i 449

N8  Assumed NBOD Removed I bf'day -
N9 Effluent NBOD Loading® | b day 13
N10 Assumed EM. NBOD Cone. mgL 45

Permit No. CP0002587
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SUMMARY - Aeration Caleulations

ftem  Description Uniits Dresign
1 Site Elevation ft 769
2 0, Leading Factor |BDD,) 02200 15
3 Alpha-value, a 060
4 Beta-value, B 0495
5 Thets-walue, B 1.02
Cell 1
&  Lagoon Side'Water Depth ft 11.20
T Air Release Depth ft 10.45
B ADR-Total |b/day 136
9 SOTE/S Tt it 2.01%
10 SOTE ® 2L.04%
11 Design DO Concentration mgfL 0
12 FTE EaT%
13 AIT redqui remment & el 65
14  Airflow per aeration unit sefrm 327
15  Aerator Type 750T
16 Number of aeration units units 2
17  Water Pressure psig 452
18 Aerabor Pressure Loss peig 055
19  Header/Fesder P Loss peig 055
20 Total Operating Pressune paig 562
21 Design Motor Pressure peig 6.62
Cell 2
22 Lagoon Side Water Depth ft 10.50
23 Air Release Depth I 10.05
24 ADE - Total b/ day 28
25 SOTE/h Wt 2.07%
26 SOTE ] 20.33%
27  Deign DD Concentration L 2.0
I8 FIC E.03%
29 Ar requirement sctm 12
30 Airflow per aeration unit sefrm 138
31  Asrator Type 70T
32  Number of aeration units units 1
33 Water Pregsure peig 435
34 Asrabor Pressure Loss peig 0535
35  Header/Fesder P Lods pLiE 071
36 Tobtal Operating Precsure pLig 561
37 Design Motor Pressure peig G651
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The NitrOx* Process

The patented NitrOx Process was developed based on the principle that nitrification will reliably occur
when the proper conditions are created. For wastewater lagoon systems that receive primarily
domestic waste, the critical conditions required for nitrification include:

<+ CBOD of 2030 mg/L

%+ Dissolved Oxygen of 4.6 |b/02 per pound of NH3-N [Metcalf & Eddy)

%+ Sufficient population of Nitrifying bacteria

%+ Given sufficient Nitrifying bacteria, a water temperature of 4-5°

The NitrOx Process utilizes the existing lagoon infrastructure for 90% BOD removal, after which
nitrifying bacteria begin to nitrify. The effluent from the lagoons then flows hydraulically or is pumped
into a two-stage nitrification reactor. In colder climates where the winter water temperature drops
below 4° C, a thermal regulation heat exchanger is added in order to increase the water temperature;
typically, only a few degrees during the coldest months of the year. In the two MNitrOx Reactor cells,
there are millions of individual biofilm carriers that provide a habitat for nitrifying bacteria, ensuring
that there are sufficient nitrifying bacteria even in the coldest water conditions. Each NitrOx Reactor
cell has aeration to provide the necessary oxygen, as well as to create a complete mix environment to
keep the biofilm carriers in constant motion. The two cells are covered with floating insulated covers to
mitigate heat loss and the media is kept in the tanks with stainless steel sieves. Finzlly, the effluent
from the second NitrOx Reactor is discharged into a final polishing/clarification lagoon prior to the
ultimate discharge from the lagoon system.

NitrOx .o

L NitrOx i
Qui ce::l:lent Stage 1 4 Effluent/Polishing

Figure 1: Typical flow process of the MNitrOx Lagoon Ammonia Removal Process.
*Mote that other configurations are possible.
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TRIPLEPOINT ENVIRONMENTAL
Detailed Design Calculations: MNitrOx

SUMMARY - Design Input Values

Plant Influent Characteristics Units Values
1 Annual Average Daily Flow gpd 50,000
2 Maximum Monthly Average Daily Flow gpd 62,500
3 Peak Daily Flow gpd 150,000
4 Peak Hourly Flow gpd 969,475
5 Influent BOD mg/L 250
6 Influent BOD |bs/day 130.3
7 Influent TS5 mg/L 420
B Influent T35 |bs/day 2189
a Influent NH3-M mg/L 35.0
10 Influent NH3-N s /day 18.2
11 Influent TKN mg/L 45.0
12 Influent TKN |bs/day 235
Al Influent NOx-N mg/L 0.0
A2 Influent NOx-M s /day 0.0
13 Influent pH 7
14 ‘Water Temperature deg-C 12

NitrOx Influent Characteristics Units Values
15 Annual Average Daily Flow gpd 50,000
16 Maximum Monthly Average Daily Flow gpd 62,500
17 Peak Daily Flow gpd 106,250
18 Peak Hourly Flow gpd 258,527
19 Influent BOD mg/L 15
20 Influent TS5 mg/L 30
21 Influent NH3-N mg/L 256
22 Influent TKN mg/L 356
23 Design Influent NH3-M mg/L 356
A3 Design Influent NOx-N mg/L o
A Alkalinity Required as CaC03 {Minumum) mg/L 285
24 Influent pH 7
25 NitrOx Water Temperature deg-C 5

SUMMARY - General Design Parameters

NitrOx Tank Sizing Summary Units Values
26 Mumber of Treatment Trains Proposed 1
27 Mumber of Tanks Per Train 2
28 Total Mumber of Tanks 2
25 Length of Each ft 8.0
) ‘Width of Each ft B0
31 Side Water Depth of Each ft 12
32 Tank Height of Each ft 15
33 Wolume of Each gallons 5,745
34 Wolume Total gallons 11,489
35 Hydraulic Retention Time at Max Month Flow hours 4.4
36 Hydraulic Retention Time at Peak Hourly Flow hours 1.1
41 Mumber of Ares Units per Tank 1
42 Total Mumber of Ares Units 2

Permit No. CP0002587
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NitrOw Air Requirement (Per Treatment Train) Stage 1 Stage 2
43 AOR (Ibs/day) 48 48
44 Assumed Diffuser Subm. at AWL () 11.25 11.25
45 Elevation (ft.) 769 TGS
46 Alpha 070 0.70
47 Beta 0.95 045
48 Target DO Residual (MBBR Process) (mg/fL) .0 5.0
49 SOR (Ibs /day) 150 150
%0 Target Diffuser Efficiency/ft. Submergence 22 2.2
51 Airflow (scfm) 24 24
NitrOx Blower Requirement Summary Units Values
52 Mo of Blowers {Includes one redundant) 2
=3 Airflow Requirement per Blower {Inc. Airlift) scfm a5
4 Airtlow per 1,000 scfm scfmy'1,000 cf 32
55 Water Pressure at Air Release Depth psig 4.87
56 Piping and Diffuser Losses psig 1.50
58 Maximum Design Discharge Pressure psig 6.37
59 Assumed Owerall Efficiency 0.62
&0 Approximate BHP Requirement/Blower bhp 3.7
&1 Approximate BHP Reguirement Total bhp 3.7
62 Estimated Nameplate HP / Blower hp 7.5
63 Blower Type Tri-Lobe PD
SUMMARY - Calculated Output Values
NitrOx Effluent Parameters Units Values
64 Effluent SCBOD mg/L 75
65 Effluent SCBOD |bs fday 39
&6 Effluent NH3-M in Winter (Monthly Average) mg/L i 2.7
&7 Effluent NH3-M in Winter (Monthly Average) |bs/day 14
&8 Effluent NH3-M in Summer (Maonthly Average) mg/L i 13
69 Effluent NH3-M in Summer (Monthly Average) |bs/day 0.7
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Freeburg Primary Air Lift Calculatons (253,527 GPD)
Enber data in green celis only

Permit No. CP0002587

Calculations for an air lift assembly

feet of water
feet of rise

T.2561

3.573%

Purnging rate 258,527 | gallon'day| Results from left Calculate nesded gals'day
Fipe diameter 403 nch Input data galiday | 258 527 4166.667 |galtr
submergence 743 fi gatr | 10771.96 0,000 |galiday
it 212 ft - galimin 179.53
= submergence 7o
Cross-sechonal area of pipe [0 P '\II CAculaton of maxmumm air i pump capaciy
total length 10,83 |feet 330.0964 |om

Pipe volume 070 i3
Pipe wolurme'cu ft. 743 gallon
Wl (Flow raie) 17953 GPM
4 [Pipe area) 0083 #2
L fLaft) 21 ft
D {Fipe diameter) 4.026 inch
Lf {density of fluid) fi24 Ibf3
5 (submergence) 793 # Don't change anyshing |pressure 314 |Psl
Lg (Gas density) 0.0785 Ibf3
Walue of Orndinate 112074 1126405
Walue of Abscissa 100<Y<10,225 1423

10,225<Y<73,837 1313

T3.837=Y=<117,800 1521

117, 6B0<Y=<123.645 1237

123, 645<Y <128 308 243

12B,308=Y=20,018 24.58
(Graph reading 15.91 _/I
[Vg (Gas fiow) 15.02 [ #3min | |

|ﬁ.r15wer |

|F"res.5ure- 3.43 psi ] —




(C295922-01 Village of Freeburg, Missouri — Wastewater System Improvements Project

Freeburg WWTF, MO-0058220

Freeburg Secondany Aar Lift Calculations (268 527 GPD)
Enber data in green celis only

Permit No. CP0002587

Calculations for an air lift assembly

Calculate needed galsioy

4166 657 |galhr

0,000 |galiday

TalcuUlanon of MU air [Tt pump capacity

10,83 [fest

67 s

330.02E4 | om
0LE7

_—
10,2352

feet of water
feet of ise

7.2561

3.5739

Purmnging rate 258,527 | galloniday| — Riesults from left
Fpe diameter 4,03 nch Input data galiday | 258 527
submergence 938 fi galhr | 10771.96
it 2.62 fi - gal’min 179.53
e submergence TEM
CrosE-sechonal area of pipe U '\I
botal length

Pipe wolume 083 ft3 submergence
Fipe wolurmefou it 743 gallon
Wi (Flow rate) 17953 GPM
A (Pipe ar=a) 0.099 2
L (Lt} 248 ft
[ [Pipe diameter) 4026 inch
Lf {dersity of fuid) 624 b3
5 [submergence) 038 ft Don't change anything |pressure
Ly (Gas density) QUOVES I3 |
Value of Ordinate 107212 1.07E+D5]
Value of Abscissa 100<¥<10,225 13.48

10, 225<Y<73.837 12.52

73,837<¥<117 800 4.3

117, 6B0=Y<123.645 3.5

123 645<¥<128 308 0.54

128, 308<<00,018 2175
(Graph reading 14.31 _/"I
[Vg {Gas fiow) 15.02 [ #amin | |

Ansveer

[Pressure 4.06 psi | —
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CHECK OF FREEBURG PROJECT

Evaporstion in Inches per Maonth

Average I:luilg.' Diry Westher Flow |:.ADF|:

cays/manth:

Gallons == Mantho

Gallons per Dy

|:h.'|r=,'mn:|n1h:
Gallons per Month:
Gallons per Dy

ps/manth:
Gallons per Month:

Ban Feb IMar Apr My Jum Jul Aug Sep Ok How Diec
0uDg 0.0 (e 3.59 <54 198 532 1S58 4.34 34z 022 OLEE
Average Raintall in Inches per Month
Jan Feb Mar ApT My hun Jul Aug Sep o<t How Dec
1=0 210 3.10 3.80 2.E0 4.10 3.80 350 3.80 3.40 3.80 180
Nt Raintall in Inches per Bonth
Jan Feb Mar apr May un Jul Aug Sep Dct Now Dec
120 2.10 3.10 .15 -0.14 -1.B5 -E.72 -2.38 -0.74 -0.02 2.56 132

Fresburs Lagcon Cell 1 Zurface Ares: 37,654.00 1!
Freebunglageon Cell 2 Surface Ares: ' Mok cansidering c=ll 2 because it is downstream of the tipepoint fystem
34E75.20 galions per day
Net Gallons inko Lagoon (withowt consideration of collection system I&1] [AVERAGE TEAR]

Jan Feb Mar ApT My hun Jul Aug Sep o<t How Dec
31 22 31 30 31 30 3L 31 30 31 30 31
1,123.473|1.023,592 | 1,434,018 | 1,041,822 | 1077, 928 1,002,001 | 1.017.247) 1,025,333 | 1,028,903 | 1 0BO &30 | 1,413, 768] 1,140,385
38241 36,635 37,226 34,717 34,772 33,400 33,844 33,073 34,257 34,835 37,452 35, 7ET
Awerage Rainfall in Inches per Month (1 in 10 driest year]*

Jan Feb Mar ART Mary hun Jul Aug Sep ot Hov Dec
136 133 2.33 2.E8 364 3.11 .88 273 2.88 2358 228 iz

: M=t Raintall in Inches per Month : :

Jan Feb Mar Apr Mary un Jul Aug Sep Dct Now Dec
136 1332 233 111 -1.30 -1 BE =382 -3.2% -L56 0.83 202 184
Net Gallons into Lagoon [without consideration of collection system 181] (1 in 10 Driest Year
Jan Feb Mar Apr May un Jul Aug Sep Dt Now Dec
3 28 31 30 31 30 3L 31 30 31 30 31
1,143,236 | 1,013,945 1,136,388 | 1,020,221| 1 050,529 572,683 | 299,635 | 1,004,8%9( 1,007.291| 1,061,203 | 1,082,196 1 124 457
33511 36,212 35,638 34,007 33,851 32,523 32,147 32413 33,376 34,238 36,472 35,273
Average Rainfall im Inches per Month [Dreught]

Jan Feb Mar Apr May un Jul Aug Sep Dct Now Dec
000 0.00 000 0.00 0,00 2.00 0,00 200 0.00 2,00 0.00 L0
M=t Raintall in Inches per Month
Ban Feb Mar Apr My Jum Jul Aug Sep ik L Diec
000 0.0 000 -3.99 -4.54 -3.95 -6.352 -3.898 -4.54 -3.42 -0.24 -0.22
Het Gallons into Lageon (without consideration of collection system 18] |im drought conditions)

Jan Feb Mar apr Mary un Jul Aug Sep Oct Now Dec
31 28 31 30 EL 30 RS 31 EL] 31 30 31
1,081,181| 976,350 1,0E1,151 532,538 | 953,18 903,668 | 927,952 540, 738 535,518 | 1,000,733 1,025,483 1074500
IA4ETT 34,577 34,877 31,731 31,134 30,189 2,534 30,347 31,311 32,282 34,216 34,683

Gallons == DH:\':

Permit No. CP0002587

Total from MO Ates

36.5 5

[FISURE 137 o ATLAS)
Tatal
20,50 [(AEONTHLY DATA 5 B FIGWEES 3 THACUGH 1
Taotal
240

Totsl from MO Atlas *per month valuss figurs from per month pei
31 applied to total inches for 1 in 10 driest year

Total
=3.30

43,730 GFD
73.41% Tripeooint reccomends

Dh=sizn Flow:
Percentage of Design Fiow:

I thease flows were nagative, we may consider the impact of extreme
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Desizn Averzage Daily Flow Design Average Daily Flow [with 1 0 return) Pezk Flow Pezk Flow [with 10 return)

Qfz=l/day) 50,000 100,000 258,527 308,527
SOR (gpd/Ft2) 500,00 1.000.00 2,585.27 3.085.27
DT [hours) 3.54 177 068 057
WOR [gpd/ff) 2,500.00 5.000.00 12,526.35 15,426.35
SLE: [Ib/dyFe2) 013 0.25 65 077
[ CLARIFIER

length () 10.00 Mitroa Tank length

width (ft) 10.00 Nitrox Tank width

depth [ft] 12.00 Nitrox Tank sidewater depth

areafft"2) 100,00

volume|ft*3) 1 200000

volume|zal) B,976.62

TS5(mg/L) 30.00
[ USABLE CLARIFIER

volume|ft*3) 9E6.06

volume(zal) 737621

10 CSR 20-6.160 (3} (B) 2

Civil Engineering Reference Manual

|10 csR 208160 (3} (€)

Mescalf & Eddy
Table 8-34 (pg 880 - Sth Edition (Blake's Book))

S0OR Surface Overflow Rate Design Flow = 1,200 zpd/ftZ
Minimum = 00 gpd/fft2
Maximum = 3,000 gpd ft2
oT Dentention Time: Minimum = 1.5 hours
Maximum = 2.5 hours
[ WOR ‘Weir Dverflow Rate Maximum = 20,000 gpd/ft
SLR Solids Loading Rate Typical Min = 0.8 Ib/day/ft2
Typical Max = 1.2 lo/day/ft2
*rthis b not @ requinement wa ane super conaamed with - genanally apele b darifien Following ectivted iludge
WD Side Water depth Minimum =12 ft
Maximum = 20

Metczif and Eddy
[mg B37 - 4th Edition [Kyle's Book])

USER INPUT

Conversions

1 ft3

748052 g3l
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Bartlett

Project Mo. 21134.003

Project Fresburg Wastemater Syutam Improvements
Subject: Wair Tromgh Design

Location: Fresburg

Weir Trough Orifice Discharge Caleulations

Onfice cales:
(. =C 4 JIelH-E |
Equations Tued:
(! = crifics neflow
i = onfice dscharge cosficant
= accalaration duo to gravity 322 f52
i = natopeming mea = wds
4 = watiar Flenvation.
= a Wi Sawr Tooth Elevation:
dimorviion to botiom of roeegh (i)
#l:
FL axifics = 78851 & (mswansing hols in botors of weir tomgh)
Dimober of onificss = 1
Driapetar of Orfics = Bm
Waar
Enation H Q Q H
(£) () {=pd) (=)
78851 000 000 1] 000
761 | Gl 0I7 | 12 012 |ADF
76853 11 [1Jrd] 138,733 24
T6E M [IiE] 030 184410 036 =
TEE.55 04 035 IM 485 (L 3
T68.56 005 0.3 2 060 |peak -
TEE.5T .05 [FEE] 24537 072 |peak w
T [ [ ] 00,500 .64 A
TEESE | O 0% | 31747 096 |pak+1Q ;
TEES) | 009 0.5 | 338727 1.0E a
6851 [FB 0] {33 IR 120
78280 011 0.58 372266 132
782583 e .60 3B 81D 144
768 & 0.13 0.63 AH 656 156
TEEST | 014 0.65 | 419873 1.68
6556 0I5 067 23,713 LED
TEE &7 014 (=] 225070 192
76258 017 0.72 462 TEE 104
TEE [NE] [e) 476203 116

102372028

West

78801 peak Aow plus 1

S0, 0000

0,000

s

& varity with |etincarp cu sheet

Discharge per Water Elevation with Linear Interpolation

PERS] TRE LY PRSI VAR 54 PAE S5 PEASE FSES) PEESE TRE D) ME B0 TEI 61 EEAY PELAS TREES JEH A5 TRESE TEA AT Ml A8 TeE EY

Water Blevation [rt]

10of1
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Bartlett . West

Permit No. CP0002587

ij:l:t Mo, 21134.003
PTUJEI:: Fruer; Wastewater gllﬂEl'ﬂ |I11FH'WEI11EI'|15
m:_iact:\hﬁrmugp Du'.ﬁn
Location: Fresburg
Clarifier Weir using the Kindsvater-5hen eguation

CLARIFER WEIR:
Imputs:
Qs (MGO: o
Qg (MGED:  p2sEsT
(degrees) 1]
spacing between v notch weirs inf: &
lenzth of weir (ft]: n
Elewmtion of v-notch weir D:EI'I-I'E|H:|: TES.O] OB Welr HGL +&" TETE11E
Tu‘tuluperh;heiﬁhto‘rm u-rmtmwz'n_Tn]: 300
Outputs:

o OSTTo049
kM) OOOEs0Es

{iow dumal patiem of dry weather Sow)
{icw dumal patiem of dry weather Sow)
ADF)

Mumier of v nodch weirs: 40
Owe htable:
| omen) | ofgpm) | nim) | nin] | WSeim
0.000 0.00 -0.0023 -0.03 Teao
0.00% 3.59 ooz 0.24 TEAOS
0.040 7.18 0oIrs 0.33 TEAl
0.046 10.77 oo 0.35 TEA
0.0 14.36 [HTErE] 0.45 TEAOS
0.036 17.85 00210 0.45 TEA DS
0031 21.54 00243 .53 TESLDE
0L.036 2513 0.0£73 OLET TEA0E
0.044 2873 00501 (=] TEa 0
0047 3232 oosey E3 TEAL0S
0.0=3 1355 0.oss1 0.6E TEaOT
0.0=7 L. 2=ED oos72 0.5 Tea 0T
0.062 1 43.0% 005 o TEa.OT
0.06T 4E.58 00515 0.74 Teaar
0.073 E0.3T 00534 O0.7E TESOT
0.078 53.86 0oss3 0.78 TESLDE
0.083 ET.45 00670 0.B0 TEAOE
0.088 El.04 0oss= 0.83 TEAmE
0.053 E4.53 oo 0.84 TEADE
0.0s8 E8.22 Loz 0.BE TEAlE
0.103 T1.81 00735 0.B8 TEa s
0.10% T5.40 oaors 0.50 AR
0.114 TE.59 oores 0.592 TEAm
0.119 [F] 0.O7e0 0.54 TEAm
0.134 BE. 18 00754 0.95 TEAm
0.139 BS.TT 00807 0.57 TEAm
0.134 L EA3E 0080 0.58 TEAm
0. 940 P 0.o833 1.00 TR0
0145 fioo.=4 00845 1.02 TER.0E
0150 ipa.92 o.ogss 1.03 TER.10
055 107.72 0.0870 1.04 TE5.10

Q=420 ¢ taf3) i

Candle ws. Hulch Angle

where (} = Dhscharge [cfs) uc; e

C=Dizcharge Caefficient 0158 B

= Hotch Aagle S5

b =Head [t} e [

k=Head Coarection B 0 a0 w L
Factor (ft) Hotch Angle {degrees)

C = 0607165052 - 0.000ET44665463 @ + 6.10393334x00°% i
ke (= 0001449026438 - 000033935338 @ + 320810003510 &7 - 1.06213442210°% g
vwhere 1 is the noich angle m degrees

h{in) versus G (MGD)
i2
|
1 f _._,_,_..:-"'""
) / ff
z 0E =

/

a

o2 o4 (=1 =11 2

e Thow 1 (W66
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0160 19939 [ oosez [ w6 | 78510
0.165 13250 | ooese | 107 | 7es.0
0171 1648 | nosos [ wps | 7Esn
076 122.08_| 0097 | 1.0 | 7ee.n
[ETH 1ZE67 | Oosee | iad | 7Esin
0,186 12526 | 00938 | 113 | 7ea.10
0.151 13285 | oose | 144 | TER.D
D156 136.44 | 0o%0 | 148 | 7ES1
0.202 1a0.04 | oo%wo | 196 | 75911
0.207 14363 | oosen | 948 | 7ES1
212 14727 | oowo | 145 | 78811
0217 15061 | 01000 | 120 | 7ER.1
0222 15340 | 000 | 121 | 7esdd
0228 15788 | 003 | 133 | TEAdd
0233 1168 | ooz | 133 | TEsdd
0338 1ES7 | 01038 | 138 | TER
0243 IEETE | 0im47 | 938 | TEsid
0.248 17235 | 056 | 127 | 7eedz
0353 iTEE4 | 0i0es | 938 | 7Esiz
0259 17953 | niova | 129 | veaiz
0364 18392 | 01083 | 930 | 7EsiZ
0.265 18671 | 08z | 131 | 7eaiz
0274 15030 | 01100 | 132 | 7eaiz
0373 153.50 | 0110% | 133 | 7Eaiz
0.284 19745 | 01117 | 134 | 7emz
0.250 2908 | 01138 | 138 | 7eRaz
0.2395 2467 | 01134 | 136 | 7en.az
0.300 826 | o1tz | 137 | 7eRaz
0.305 21185 [ oii1s0 [ 138 | 7eeaz
0.310 20543 | n1ise [ 938 | 7Emas
0315 Z05.03_| 01166 | 140 | vesas
0321 362 | 0iir3 | a1 | veads
0326 Zea1_| niiel | 14z | veaas
0331 23580 | 01188 | 143 | Temis
0338 13338 | 011%6 | 148 | Tesis
0341 73688 | 014 | 143 | Temis
0338 28057 | oiz1 | 148 | 7esis
0.352 28396 | 01219 | 146 | 7esis
0.357 28776 | 0im% | 147 | 7eai3
0.362 25135 | 0133 | 148 | ves.i3
0.367 25453 |01MD | 148 | Temi3
0.372 25853 | niMr | 150 | veai3
0.377 26242 | oiEs | aEd | TEmd
0.383 26571 | oz | 181 | 7Emi4

{peak Sow from cell 2 per HEC-HME)
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Manning's Equation (for open channels)

Location: Freeburg WEIR TROUGH
input:
Channed Length (ftlc G
Channel Slope () D.ooio werify with jetincorp cut sheet
Biottom Width (ft) 1 werify with jetincorp cut sheet

Left Side Slope (X:1)  vertical walls
Right Side Slope (X:1k  vertical walls

Depth (ft) 0.35 or 4.2 inches
Ditch Conditions: Stedd
output:
Storm Drain Length (i) 6.00
A [ 0.35
P (ftk 1.70
R ifty 0205882353
n: 002
Q (i) 048
Q {gpm) 215.058
Q (GPDE 309,671
Depth {in) 42
V [fis) 137

time in ditch (mink 0.07
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System and Pump Curves - Freeburg Clarifier Recirculation Pumps

2500
2000
= System Curve (ft) without Segments - Min
15.00 — Static Head Condition
I —— System Curve (ft) without Segments - Max
Static Head Condition
—B=—F.J 05W-2 60 HZ
= 10.00 +—
£
T —d— XL E50
L
I
©
© 500
r—
0.00
_E_DD I 1 1 1 1 1 I I 1 1

0.00
10.00 +
20.00 |
30.00 +
40.00 |
50.00 +
60.00 +
70.00 +
80.00 +
90.00 +

100.00 +

Q (gal/min)

110.00 +

120.00 +

130.00 —
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WWTF cutfall frum lagoen cell 2 thrugh MEBE end mag seber and UV b0 WWTF outéall

2852 S0000 40000
1753 umn =
026
FLOW C TFE W | VELOGTY | LENGTH | PIFE ¥ | FITLOSS [CUM L0SS| HGL | FLOWLINE ELEV Packal Flow HGL (partial flow - | CONTROLLING
[FEEMENT BEATERETAL | Gea | FAcTOR CLASS iy {FFS) T 1088 | FACTOR FT) T i FROM CAD Mansings Dipth Masnisnga) HGL OMMENTS
| | |
Upstream from outfall through through UV equi to MEER 7607200 7840 @300 7397300 MO0 | 100 year builwates ebevation
SWING CHECK VALVE DIP 17953 140 &0 2050 8390 104 23 ol | oo | mearsm 740 @300 7587300 WO [Chdk valve on discharge
EeS DIP 17953 140 &0 2050 8390 1104 uo0 | oo [T I e 8 @300 7599100 TWOTAD  [Fip froes comnan manhode 0 dishrge
ExrLoss oIP 1753 10 an 050 4350 104 opoo | oosn | Tenvess 758 3300 759.9100 TOTAD  [Enih b Scharging MED
SHARF-EDGE ENTRANCE P 17953 140 &0 2050 (e 104 050 opes | oose | TenrTi ey azm 759.9500 07 Entrance f0 DS masihais
BES P 17953 10 &n 2050 8390 1104 oo | noms woem | Tearas = ama ez TWOTE [ Fipe froes UV b0 common manhke
" BEND P 17953 ™ &0 2050 8390 104 s opzs | ooess | 7enzEss 75 ama TERTaL O Farizontal bend o align b discharge
e DIP 17953 10 &0 2050 8390 1104 a0 nomz ek | TE0TEES 75 ama TERTaL TWOTHEE  [Fipwinto UV 30
oo BENTY P 17953 140 &0 2050 8390 104 030 oSt | oo7ie | TenTsis 785 ama TsaaTaL WOE [ Vel 50
e DIP 17953 140 &0 2050 8390 1104 a0 nomz wrE | TELrRE ama nae 0T
oor BEND oIP 1753 0 an 050 4350 104 030 sl | oome | Tenress ana e MOS [Vl 50
e DIP 17953 10 &0 2050 8390 104 a0 nomz ooex | 7ensan ama nae Mo
SHARF-EDGE ENTRANCE P 17953 140 50 5050 8390 104 050 opes | oo | rensus ey axa R masns Exit s UV, Frow sl frcmn UV
— T T T stion o TIOT o 05 e o Troyes T P M Mesyemes TV wn g, The
WS bbind the inbernal is 157 sbove the bottum of the snit (which is the bop of
; o sbasti g th Besymer
DK Trojan wnit with burnbox is 025475120115, FG is o463 plus thowe
7620780 o000 nsmbass
BT LSS P 17953 130 a0 so00 6280 186 100 sy | oosw | renizEr 00 Discharg from UV
P 1753 140 an 500 6230 18 o o130 anesr | TeRI4IT o000
PLUG VALVE DIP 17953 130 a0 900 6280 186 050 onze | ooew | Tenisss 00 Flug Vv oo UV
P P 17953 10 a0 om0 6280 186 a0 ot nins | TERISES o000
PLUG VALVE P 17953 ™ &0 om0 6280 18 050 opze | 0134 | 7enaees 00w Flusg Vibw oo UV
a0 BENTY DIP 17953 10 a0 900 6280 186 030 omel | naes | enzaes ETE) 7598300 50 in UV
e P 1753 10 &n 000 &3m0 18 wm anis niees | menasst e
oo BENTY P 17953 10 a0 &o00 6280 18 030 omel | oamss | 7enasis ETE) 7598300 WIB iUV
o 17953 140 &n 900 6280 186 mo0 | oose oz | mersesr 8.0 759.8300 TTMST [Pl brces maags e and bypuss
PLUG VALVE P 17953 ™ &0 om0 6280 18 050 onze | asm | renaas 00 73525
DIP 17953 10 a0 900 6280 186 L nomz s | TeRaMT o000 WTIHT
TEE - BRANCH FLOW P 17953 130 &0 so00 6280 186 150 opesr | n3sss | Tenasns o000 T
JCER DIP 17953 ™ 40 4500 4w an 02 s | namn | 7ensss o000 WAL (Rl back up b 6
e P 1753 10 an e pes) an L nen o 775040 e MWIIUD Mg Mer Lay Lomath
REDUCER P 17953 10 40 4500 am an 0z s | oswr | rensser 78910 7599100 WTIET [Rcducr o mag st Sow
s~ BEND o 17953 140 &n 900 6280 186 0is ope1 | osme | 7en
Fire DIP 17953 10 a0 900 6280 186 a0 0173 0san | mevsm
4 BEND P 17953 10 an P 6280 156 s e | oss | 7e
e DIP 17953 10 a0 900 6280 186 o0 | i ez | TERESES 78650 766,500 T
BAFFLE ns00 | 12me | TeAzses o000 WA [Placsholder for futuse subsient semoval
e P 1753 10 &n 000 a3 18 oo | i 1305 | Tenss o0 7684005
REDUCER P 17953 10 a0 &o00 6280 18 0z oMoz | w3 | emsns o000 p Fuclucws b0 6 o yard piping
e o 17953 1w an 2050 8390 104 wm o 1338 | 7emsins o000 AL
oo BENTY DIP 17953 10 &0 2050 8390 104 030 nnos1 1344 | 7eR4lss 00 pe Vertical 0 vt of sriplepuint
e P 17953 0 &n 2050 8390 1104 [ N 0w AL Wall Fipw
SHARP-EDGE ENTRANCE DIP 17953 140 &0 3050 8390 14 050 opes | 1ame | remsm o000 WA [Frow outdall from wee
] [ Feaaz0 | L 1200 [FIGET arw e b iz at ek Eler
BT LSS P 17953 140 &0 2050 8390 104 100 omes | oms | enise 00 1365
TEE - BRANCH FLOW P 17953 10 &0 2050 8390 1104 150 opss | oosm | emiem o000 M I6TL
e oIP 17953 10 an 050 4350 114 1w o ansn | meares ooon 681593
FLACE HOLDER FOR MEBR MEDIA RETENTION SETVE HEADLOSSES -
ez | oasy | e oo mamT [HGL o N 2
RUBBER FLAFFER CHECK: V < 6FPS namo | osnr | rearer o000 T - may
e TiF T ] A 0 5050 [ [ i [ nsnE | TEOTIeE o000 WETHS |l penwtration
FLACE HOLDER FOR MEBR MEDIA RETENTION SETVE HEADLOSSES -
opes | oses | mease .00 595081 (HGL of Nt 1)
RUBBER FLAFFER CHECK: V <6FFS oame | usn | mazm 0w s - may
mre TP 15 o z &0 5050 [ 108 m nonte usw | e o000 T
o0 BENTY DIP 17953 10 &0 2050 8390 1104 030 nnos1 Lied | Tnzsss o000 TR (50 inkothe air B dischange
e P 1753 10 an 205 4380 104 am a2 L | s om0 TrooATS | vertical pipe in sir B struchsne
PROJECTING ENTRANCE P 17953 10 &0 2050 8390 10 050 omas | ues | Tensem o000 301 HGL I AIR LIFT VERTICAL OUTFALL PIPENG (Wa asw Kifting bs 7708
o000 ano
o000 an
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HYDRAULIC CALCULATIONS FOR Peak Flow

Permit No. CP0002587

DESCRIPTION. WWTF utiall frum Lageen oll 2 thrawsgh MBBR snd mag swbee and UV b WIWTF outéall
FLOW {GFD} 000 500000 4200000
FLOW {GEM) e un =7
FLOW (MGDI: s
© FIrE m | veroory | wevem | mre x FTLOSs [csitoss|  mGL FLOWLINE ELEV. Pastial Flow HGL (partial flow - | CONTROLLING
L FACTOR CLASS i (FFs) T 1oss | FACTOR [ FT) T FROM CAD Maneings Dipth Mannings) HGL b
T
L wtfal through UV cqui 1o MEEE 7607200 40 23300 757300 0 100 yuar il ks ebevation
SWING CHECK VALVE oIF 7 1w 80 200 B3m 20 2 s ooms | TenTIM R az00 730 w04 [ Chick valve on dischargs
P oIF Ere 1w 50 a0 a3m 20 1300 nom3 oon7 | FenTEE 58 az:00 T=am w077 Figw Frcess comsnomn s 40 dischur gy
EaTLOS P Ere 1w 80 2050 B3m 020 nsmwo oony | FearaT R 2300 a0 w077 Exit froms discharging ME
SHARP-EDGE ENTRANCE P 7 w 80 2050 B3m 020 050 (1) oomn | 7enrIE THES az00 759050 w072 Entrance 40 D smashole
FiFE P P 1w 80 a0 a3m 020 1600 n0ms oo | 7enTIM TS amar TR 0T Figw frcess UV 4o common manhole
45" BEND: P Ere 1w 80 2050 B3m 20 15 a1 opns | 7enTIS TS amaz AT w0 Forizantal bend o aliges o dischargy
e P Fre w & s B3 n2n am nom2 uony | menrr 755 oz T Ty Fipo indo LIV50
o0 BEND: P Ere 1w 80 2050 B3m 020 030 oz oonm | 7enTIs TEES amaz AT w0 Virtical 50
e e Fre 1w 80 a0 B3 nzn am nomz om0 | 7enrase azaz [T 0T
o0 BEND: P Ere 1w 80 2050 B3m 020 030 oz oo | 7enrIn amaz [ w0 Virtical 50
FieE oIF Ere 1w 50 a0 a3m 20 am nomz oo | TenTI amaz a2 0TI
SHARP-EDGE ENTRANCE oIF 47 1 50 a5 3w 020 050 o3 o0y | 7enyaar THES amaz TEROTEL w0 TIT Exit frves LIV Friw oatfall roen UV
| Fhovarion of WO v 115 v of Troqen 1TV For the Heagumee 1TV i g, the
WS belsind the inbernalis 157 absve the bottom of the unit (which is he g of
i S the tardi g the Beaymer
DO200K Trojas wnit with tusnbes is0 3547 5/1201 15, FG is T6463 phus thee
767078 [ Ty mbers
EaTLOss e Ere m 50 a0 sm 03 100 oo oomn | 7ermT oom T from UV
FieE P Ere 1w 50 &90 68 03 am 0005 oons | 7ETOTTE oo W
PLUG VALVE oIF Ere m 50 &9 62m 036 050 nomn opms | 7eTOTES noom T Flug Vatve on UV
Fiee P 7 w 50 490 62m 03 am 0005 000 | 7eTOTE 0w T
PLUG VALVE P e 1w 50 &90 68 036 050 o o0 | 7eTDEm 0w 7 0043 Flug Vawo on LIV
o0 BEND P e w 50 &90 628 03 030 o [ T@Es 78300 0 50 in UV
FiFE P e 1w 50 &90 68 036 sm 0ms 000ss | 7ETDEM [ T84
oo BENT P um 1w 0 som s 03 030 s oo | 7e7nezn 783 7558300 B 50in UV
FiFE P Ere 1w 50 &90 68 03 500 noms 000w | 7ETDE4E 75,8300 758300 TS T —
PLUG VALVE e Fre 1w 50 &0 s 036 030 o omm | 7e7ness oom TS
FieE P Ere 1w 50 &90 68 03 1m 001 omy | 7ETnesT oo 7857
TEE - BRANCH FLOW oIF 7 m 50 &9 s2m 036 120 noms ome | 7ernems noom o9
REDLY P e w 40 480 4m 030 020 oo ome | eI 0w w3 e ———r
FiFE P e 1w 40 450 4m 030 4m nome omsl | 7e7Oe4l 0w T Mag; Mt Lay Longth
REDUCER P e w 40 480 4m 030 020 oo o | 7e7mesl 7810 a0 7 1 Fclaci foe mak et S
45" BEND: P e 1w 50 &90 628 036 15 o3 00214 | 7ETDSE4
FiFE P P 1w 50 &90 628 036 am n0m8 omn | 7T
45" BEND: P Ere 1w 50 &90 68 036 15 (1) oms | 7ETDETS
P P Fre w n com s 038 o0 004 o | 7emiEne a6 50 75 5000 700
BAFFLE nsmo 020 | 7ETTEN 0w w7 Plasulder for futusy nutsiont svmoval
Fiee oIF 7 1w 50 &9 sm 036 w0 004 05w | TeTTese noom TS
REDUCER P e w 50 &90 628 03 020 o 0s33 | 7ETTORR 0w 7063 Rl b 67 e yard piping.
FiFE P e 1w 80 2050 B3m 020 4m 001 0534 | 7ETTOR4 0w 704
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(C295922-01 Village of Freeburg, Missouri — Wastewater System Improvements Project
Freeburg WWTF, MO-0058220

Freeburg, MO WWTE
HYDRAULIC CALCULATIONS FOR Peak Flow

Permit No. CP0002587

DESCRIPTION: WWTE cell 2 outfall " into the airlift
FLOW (GFD): 258,527 5000 42000.00
FLOW (GPM): 17953 3472 2947
FLOW (MGD}: 026
FLOW C PIPE NOM.DIA | OUT. DIA m VELOCITY | LENGTH PIPE K FIT. LOSS |CUM. LOSS| HGL
RS WAL (GEM) FACTOR CLASS (I} ) @™ {FPS) T LOSS | FACTOR i) fias &) b i




(C295922-01 Village of Freeburg, Missouri — Wastewater System Improvements Project Permit No. CP0002587
Freeburg WWTF, MO-0058220

Freeburg, MO WWTE
HYDRAULIC CALCULATIONS FOR Peak Flow

DESCRIPTION: Transfer pipe from cell 1 to cell 2, 47 and 107 rum
FLOW (GFD: 5 5000000 42000.00
FLOW (GPM): 2342 un 817
FLOW (MGDi: 032
[+ PIPE e VELOCITY | LENGTH PIPE K FIT. LOSS | CUM. LOSS| HGL
e B EHIAT FACTOR CLASS ) {FPS) {FT) LOSS FACTOR {FT) FT) FT) BT
Celllto2
EXITLOSS 22442 11.200 10.200 055 1.00 0.0112
FIFE 2442 11100 10400 085 0.0129
90° BEND 2442 11100 10400 085 030 0.0033 279.08]
FIFE 2442 11100 10400 085 0.0384
45° BEND 2442 11100 10400 085 015 0.0m7
FIFE 2442 11100 10400 085 0.0273
SHARP-EDGE ENTRANCE 22442 11.100 10,40 0.85 0.50 0.0056 76925 {from flowmaster)
EXTTLOSS 22447 6500 6.2830 232 100 0.0839
FIFE 2442 6.900 6.250 232 0.2007
REDUCER 2442 4.500 4220 515 0.20 0.0823
SHARP-EDGE ENTRANCE 2442 4.500 4180 530 0.50 [ b )




(C295922-01 Village of Freeburg, Missouri — Wastewater System Improvements Project Permit No. CP0002587
Freeburg WWTF, MO-0058220

C.= 0.8 Berm Height 771.31 ductile iron class 52 OD
TER.50 NO CELL 3 m FREEBURG
21 21 21
FL orifice = TEB.60 ft 769,80 fr 084 ft
Wumber of orifices = 1 1 B r t I 1
Diamater of Orifice = 4 Bin in
Water R J—

Q Q H Q Q Q Q
(cfs) (epd) (ft) (cfs) {epd) (cfs) {gpd)
0.00 0 -12.33 0.00 [ 0.0 [
0.00 0 -12.23 0.00 [1] 0.0 [1]
0.00 0 -12.13 0.00 [1 0.0 [1
0.00 0 -12.03 0.00 [1] 0.0 [1]
0.00 0 -11.93 0.00 [1] 0.0 [1]
0.00 0 -11.83 0.00 0 0.0 0
0.00 0 -11.73 0.00 [1] 0.00 [1]
0.00 0 -11.53 0.00 [1] 0.0 [1]
0.00 0 -11.53 0.00 [1] 0.0 [1]
0.00 0 -11.43 0.00 [1] 0.0 [1]
0.00 0 -11.33 0.00 [1] 0.0 [1]
0.00 0 -11.23 0.00 [1] 0.0 [1]
0.00 0 -11.13 0.00 [1] 0.0 [1]
0.00 [1] -11.03 0.00 [1] 0.0 [1]
0.00 0 -10.93 0.00 [ 0.0 [
0.00 0 -10.83 0.00 [1] 0.0 [1]
0.00 0 -10.73 0.00 [1] 0.00 [1]
0.00 0 -10.43 0.00 0 0.0 0
0.00 0 -10.53 0.00 [1] 0.0 [1]
0.00 0 -10.43 0.00 [1 0.00 [1
0.00 0 -10.33 0.00 [1] 0.0 [1]
0.00 0 -10.23 0.00 [1] 0.0 [1]
0.00 0 -10.13 0.00 0 0.00 0
0.00 0 -10.03 0.00 [1] 0.0 [1]
0.00 0 -0e3 0.00 [1] 0.0 [1]
0.00 0 -DE3 0.00 [1] 0.0 [1]
0.00 0 -0.73 0.00 [1] 0.0 [1]
0.00 0 -0 63 0.00 [1] 0.0 [1]
0.00 0 053 0.00 [1] 0.0 [1]
0.00 0 043 0.00 [1] 0.0 [1]
0.00 0 033 0.00 [1] 0.0 [1]
0.00 0 -0.23 0.00 [1 0.0 [1
0.00 0 013 0.00 [1] 0.0 [1]
0.00 1] 003 0.00 [1] 0.0 [1]
0.00 0 -3.83 0.00 0 0.00 0
0.00 0 -3.83 0.00 [1] 0.0 [1]
0.00 0 -3.73 0.00 [1] 0.0 [1]
0.00 0 -3.63 0.00 [1] 0.0 [1]
0.00 0 -3.53 0.00 [1] 0.0 [1]
0.00 0 343 0.00 0 0.0 0
0.00 [1] -3.33 0.00 [1] 0.00 [1]
0.00 0 -3.23 0.00 [1] 0.0 [1]
0.00 0 -3.13 0.00 [1] 0.0 [1]
0.00 0 -3.03 0.00 [ 0.00 [
0.00 0 BEE 0.00 [1] 0.0 [1]
0.00 0 -7.83 0.00 [1] 0.0 [1]
0.00 0 -1.73 0.00 [ 0.0 [
0.00 0 -7.63 0.00 [1] 0.0 [1]
0.00 0 -1.53 0.00 [1] 0.00 [1]
0.00 0 -T43 0.00 [1] 0.0 [1]
0.00 0 7.33 0.00 [1] 0.0 [1]
0.00 0 -71.23 0.00 0 0.00 0
0.00 0 7.13 0.00 [1] 0.0 [1]
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(C295922-01 Village of Freeburg, Missouri — Wastewater System Improvements Project Permit No. CP0002587
Freeburg WWTF, MO-0058220

0.00 0 -1.03 0.00 0 0.09 0
0.00 0 -6.03 0.00 [1] 0.0 [1]
0.00 0 -6.83 0.00 [\ 0.09 [1]
0.00 0 -6.73 0.00 [ 0.0 [1]
0.00 0 -6.63 0.00 [1] 0.09 [1]
0.00 0 -6.53 0.00 0 0.0 0
0.00 0 -6.43 0.00 [1] 0.0 [1]
0.00 0 -6.33 0.00 0 0.0 0
0.00 0 -6.13 0.00 [1] 0.0 [1]
0.00 0 -6.13 0.00 [ 0.0 Q
0.00 0 -6.03 0.00 [1] 0.0 [1]
0.00 0 -5.83 0.00 [ 0.0 1]
0.00 0 -5.83 0.00 0 0.0 0
0.00 0 -3.73 0.00 [1] 0.0 [1]
0.00 0 -5.63 0.00 [ 0.0 [1]
0.00 [1] -5.53 0.00 [1] 0.0 [i]
0.00 0 -5.43 0.00 [1] 0.00 i
0.00 0 -5.33 0.00 0 0.00 0
0.00 0 -5.13 0.00 [1] 0.0 [1]
0.00 0 -5.13 0.00 [ 0.0 [1]
0.00 0 -5.03 0.00 [ 0.0 0
0.00 0 -1.03 0.00 [1] 0.0 [1]
0.00 0 -1.83 0.00 [ 0.00 [{
0.00 0 -1.73 0.00 [1] 0.0 [1]
0.00 0 463 0.00 [\ 0.09 [1]
0.00 0 -1.53 0.00 [1] 0.0 [1]
0.00 0 143 0.00 [\ 0.09 [1]
0.00 0 -1.33 0.00 [1] 0.0 [1]
0.00 1] 413 0.00 [1] 0.09 [1]
0.00 0 -4.13 0.00 0 0.0 0
0.00 0 -1.03 0.00 [1] 0.0 [1]
0.00 0 -3.03 0.00 0 0.0 0
0.00 0 -3.83 0.00 [ 0.0 [1]
0.00 0 -3.73 0.00 [ 0.0 Q
0.00 0 -3.63 0.00 0 0.00 o
0.00 0 -3.33 0.00 [ 2.00 i
0.00 0 -3.43 0.00 [ 0.00 [i]
0.00 0 -3.33 0.00 [1] 0.0 [1]
0.00 0 -3.13 0.00 [ 0.0 0
0.00 [1 -3.13 0.00 [1] 0.0 [i]
0.00 0 -3.03 0.00 [ 0.0 0
0.00 0 -1.03 0.00 0 0.0 0
0.00 0 -1.83 0.00 [1] 0.0 [1]
0.00 0 -1.73 0.00 [ 0.0 0
0.00 0 -1.63 0.00 [ 0.0 0
0.00 0 -1.33 0.00 [1] 0.0 [1]
0.00 0 -143 0.00 0 0.0 Q
0.00 0 -1.33 0.00 [1] 0.0 [1]
0.00 0 -113 0.00 [\ 0.09 0
0.00 0 -1.13 0.00 [ 0.0 [1]
0.00 0 -1.03 0.00 [1] 0.0 [1]
0.00 0 -1.03 0.00 0 0.0 0
0.00 0 -1.83 0.00 [1] 0.0 [1]
0.00 0 -1.73 0.00 [ 0.0 [1]
0.00 0 -1.63 0.00 L 0.0 0
0.00 0 -1.53 0.00 0 0.0 0
0.04 15,616 -1.43 0.00 [1] 0.0 15,616
0.08 51,231 -1.33 0.00 [ 008 51,231
0.16 102,453 -1.13 0.00 0 0.15 102,463
0.21 135,546 -1.13 0.00 [ 021 133,548
0.15 162,008 -1.03 0.00 [ 0.35 162,008
0.23 164.420 -1.02 0.00 [1] 0.15 164,420
0o 184,718 -0.03 0.00 [1] 0.39 184,718
032 204,006 -0.83 0.00 0 0.32 204,835
0.35 213313 -0.73 0.00 [1] 0.35 223,313
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(C295922-01 Village of Freeburg, Missouri — Wastewater System Improvements Project Permit No. CP0002587
Freeburg WWTF, MO-0058220

TE0.50 073 0.7 240,297 0.37 240,287
780.80 033 0.40 156,157 040 254,157
75070 0.e3 042 271091 042 171,081
1.03 044 185,245 042 2B5,245
750.90 113 0.46 208,728 023 0.57 371,180
770.00 1.23 048 311,620 -0.13 0.71 456,333
770.10 133 0.50 314,016 -0.03 0.34 5_4|.3-?3
770.20 143 032 335,047 0.07 0.45 180,509 0.97 625,756
770.30 1.53 054 3474450 0.17 0.71 458,228 1.25 803,697
770.40 1.63 0.35 358,620 027 0.90 579 618 145 038 238
770.50 1.73 037 362‘.435 0.37 1.03 6?9.662_ 1.62 1,048 007
770.80 1.83 0.5% 3Ten43 0.47 119 766,762 1.77 1,144,703
770.70 183 0.60 300,167 0.57 1.31 844031 1.81 1,235,098
770.80 103 0.52 400,130 0.57 141 016,435 4 1,316,587
770.80 113 0.63 400,852 0.77 1.52 0B1,79) .15 1,382 641
771.00 1323 0.565 4_|9',343 087 1.62 1,044.911 437 1464268
771.10 233 0.66 418,633 097 1.71 1,103,558 237 1,532,192
T71.20] 243 0.68 437,722 1.07 1.7¢ 1,159,236 147 1,506,957
T71.30] 253 I:I_ﬁ_EI' 246,625 1.17 1.88 1,212,358 .57 1,658,983
T71.31] 154 0.68 247,506 1.18 1.88 1,217,542 2.58 1,665 048
1,800,000 Discharge per Water Elevation
1,600,000
1,400,000
= 1,200,000
2
E, 1,000,000
E’ BOO, 000
E BO00, 000
400000
2090, 000
o
L R A e = = R = = e = R e R e O = R e = - B = = i e e O = D B B e e e L L e I =
Y EE s P -+« P~ s R R IR N N AT
AREARERERY R EE Wb REBERREBRERREREE
(5pe]
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(C295922-01 Village of Freeburg, Missouri — Wastewater System Improvements Project Permit No. CP0002587
Freeburg WWTF, MO-0058220

Bartlett Wes

Project Fresburz Wastewater System Improvements
Subject: Lazoon Storaze and Flow Contmol Sructumes
Locaton: Fresbarg, MO

Cell 2 Thscharge Caleulations
Orifice cales:
Q@ =C 4 f2slH-E |
Eqmatom: Used:
= orifice outfow
= prifice disckarge cosfficiant
= accslaration due to gravity 321 f5*
1, = nat opeming arw = wd¥4
i = wrtar Elovation
C.,= 0.8
NQ CELL 3 in FREEBURG
] il :
TR0 & TR £ &t
1 1
4in Ein in
Tetal Teal
Q Q H 2 2 Q Q
{cfa) (epd) 2] (apd] [{=3)] (=pd)
0,00 o -11.53) oD Q 0.00 Q Bottem Call 2
000 o 11430 0 Q 0.00 Q
0,00 o -1133] oD Q 0.00 Q
000 o -11.23) ol Q 0.00 Q
0,00 o -11.13) oD Q 0.00 Q
000 o 11030 o Q 0.00 Q
0,00 o -10.83) oD Q 0.00 Q
000 o 10830 0 Q 0.00 Q
(] [1] 073 0 Q 0.00 1]
[ [ &) oM Q 0.00 []
[ [] -10.53) 0D Q 0.00 1]
[ [ 1043 O Q 0.00 []
[ [] -1033] 0 Q 0.00 1]
[ [ 10230 0N Q 0.00 []
[ [] -10.13) 00 Q 0.00 1]
[ [ -3 oM Q 0.00 []
[ [] -89 000 Q 0.00 1]
[ [ -8.83 [T Q 0.00 []
0,00 [] -2 000 Q 0.00 0
[ [ -8.83 o Q 0.0 []
0,00 [] -8.53 000 Q 0.00 0
[ [ -8.43 o Q 0.0 []
0,00 [] -8.33 000 Q 0.00 0
[ [ -2.3 o Q 0.0 []
0,00 [] -8.13 000 Q 0.00 0
[ [ -8.03 o Q 0.0 []
0,00 [] -8.83 000 Q 0.00 0
. oo | [ | -BE3| om Q | | | | 0.00 []
|76 [ [1] | -873 ] ol 7] | l | | 0.00 [1]
| -1.57 oo | [ | -BE3 | oo Q | | 1 | 0.00 Q
| 747 [ [1] | -853 ) oM 7] | l | | 0.00 [1]
EET oo | [ (cB43 | o0 Q | | 1 | 0.00 Q
| 727 [ [1] | -833 ] oM 7] | l | | 0.00 [1]
L-1a7 oo | [ (823 ] o Q | | 1 | 0.00 Q
| -Ta? [ [1] | -813 ] om 7] | l | | 0.00 [1]
687 oo | [ (803 | oo Q | | 1 | 0.00 Q
| 487 [ [1] | -783 | ol -] | | | | 0.00 [1]
477 000 o -7.83 o Q 0.00 Q
557 0,00 o -1.13 .00 Q 0.00 Q
457 000 o -7.683 o Q 0.00 Q
547 0,00 o -7.53 .00 Q 0.00 Q
4637 000 o -743 o Q 0.00 Q
527 0,00 o -7.33 .00 Q 0.00 Q
417 000 o -7.13 o Q 0.00 Q
507 0,00 o -7.13 .00 Q 0.00 Q
-5.97 000 o -7.03 o Q 0.00 Q
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(C295922-01 Village of Freeburg, Missouri — Wastewater System Improvements Project Permit No. CP0002587

Bartlett - West

Project Mo, 21134.003

Project Fresturg Wastewater System Improvemsnts

Sabject: Lagoon Sterge and Flow Conmal Stmuctures

Locaton: Freebuare MO
TELA0| -5E7 0.00 "] [] .00 Q
TEXAD| 577 0.00 [i] ] 00 a
TE3.O00| -5.67 0.00 1] [*] 00 ]
TEI 10| 557 0.00 o 1] 0.00 a
TE320| -547 0.00 [ Q 0.00 Q
TEIID| -537 0.00 o 1] 0.00 a
TE3.AD| -527 0.00 V] a 0.00 a
TE3IS0) =517 0.00 o 1] 0.00 a
TE3.60) -5.07 0.00 V] a 0.00 a
TEITD) 487 0.00 1] '] 0.00 ']
TE3.A0) 187 0.00 V] a 0.00 a
TE280] 477 0.00 o 2] 0.00 ]
TE4.00) <67 0.00 [1] 1] 0.00 1]
TE4AD] 457 0.00 [1] ] 0.00 ]
TE4.2D] <47 0.00 [1] 1] 0.00 1]
TE4.30] 437 0.00 [1] ] 0.00 ]
TE4.4D) 427 0.00 [1] ] 0.00 ]
TE4.50] 417 0.00 [1] ] 0.00 ]
TE4.600 <407 0.00 [1] Q 0.00 Q
TE4.7D| 397 0.00 [1] 1] 0.00 1]
TE4.90) -3.57 .00 o ] 0.00 Q
TE4.90] 377 0.00 [1] [1] 0.00 [1]
TEE.00| -3.57 0.00 5 Q 0.00 Q
TES1D] 157 0.00 [1] [1] 0.00 [1]
TEE2D] -347 0.00 [1] ] 0.00 ]
TS| -337 0.00 [1] ] 0.00 ]
TES.AD] -3.27 0.00 [1] ] 0.00 ]
TEEA0| -317 0.00 [1] ] 0.00 ]
TES.GD| -3.07 0.00 [1] ] 0.00 ]
TEETD| 287 0.00 [1] [] 0.00 []
TES.AD| -2E7 0.00 [1] [1] .00 [1]
TEES0| 277 0.00 [ Q .00 Q
TEE.OD] -2&67 0.00 [V] [1] .00 [1]
TEE. 10| -257 0.00 [ Q .00 Q
TEE.2D] -247 0.00 [V] [1] .00 [1]
TEEID| -237 0.00 [1] [*] .00 a
TEE.AD| -227 0.00 [1] [*] .00 [*]
TEESD| 217 0.00 [i] ] 00 a
TEE.GD| -207 0.00 "] [] .00 Q
TEE.TD| -197 0.00 [V] [1] .00 [1]
TEE.AD) -LEY 0.00 o '] 0.00 ']
TEE.SD] -LT77 0.00 o 1] 0.00 a
TET.O0| -L57 0.00 [ Q 0.00 Q
TET.AD) -L57 0.00 o 1] 0.00 a
TET.2D) -147 0.00 V] a 0.00 a
TET.I0) -137 0.00 1] '] 0.00 ']
TET.AD] -1.27 0.00 V] a 0.00 a
TET.S0) -L17 0.00 1] '] 0.00 ']
TET.60) -1a7 0.00 V] a 0.00 a
TET.70| 097 0.00 5 2] 0.00 -]
TET.A0| 057 0.00 [1] 1] 0.00 1]
TET.AD| AT7 0.00 [1] ] 0.00 ]
TEE.OD] -0.67 0.00 [1] 1] 0.00 1]
TEE.1D] 057 0.00 [1] ] 0.00 ]
TEE.2D] 047 0.00 [1] ] 0.00 ]
TEE.3D| 037 0.00 [1] ] 0.00 ]
TEE.AD] 027 0.00 [1] Q 0.00 Q

17 0.00 [1] 1] 0.00 1]

TEES1| 016 LD 5933 ] 0.00 933
TEB.Z] 015 AL 1,506 [1] 0.00 1,506
TEES3| 014 £ 1859 | Q 0.00 P
TEE.S4] 015 Ll 381z -L1% 000 [1] 0.01 3,512
TEB.SS] 012 il 4,765 -1.18 X ] 0.01 4,783
TEE.SE] Q11 [T 3,718 -L17 (i) ] 0.01 3,718
TEEAT] 010 [ 6,671 -1.1& X ] 0.01 §,671
TEE.56] 009 [T 7,624 -1.13 (i) ] 0.01 T, 624
TEBE.55] -0.08 [ 8,377 -1.14 X ] 0.01 8,577
TEEGD| 07 [T 330 -1.13 X Q 0.01 9,330
TEEST| 006 | wor 0,453 17| 0 ] [0.02 0453
7EEE2[ 005 | oo 1,435 L1 | o0 [ [ 0.02 1438
TEESI| 008 | wor 1359 | L0 | o0 ] 0.0 1388
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Project o, 21134.003

e Bartlett ' VVest

Improvemsnts
Suhject: Laznon Steraze and Flow Conmol Structumes
Location: Freeburg, MO

13,341 [-18] om 0] | | | 0.02 13,342

anr | 1835 | -log | oo | | | l 0.02 14.193

15,148 107 | o000 a 0.0 15,48

003 16,201 -106 | 00 a 0.03 16.201

.03 32,40 105 | om0 [ 0.0 I

1 0.07 4,863 L4 | 000 [ 0.07 42,563
?sa?n-l O T T 103 | om0 2 0.08 3111
[l T 58,413 -1 | om a 008 38413
003 | 010 64,803 101 | om0 [ 0.10 64,503
006 | 01l 0,618 -100 | 000 [ 0.11 0518
007 | 012 75,588 088 | 000 [ 0.12 T3
008 | 013 8L e ] 0.3 L0
(TN N 83,757 057 | o ] .13 85,707
[T ST 50,302 -056 | 000 ] [BE) 50702
(AT N 54,355 055 | 0w ] [NE] SEEE
01z [ 0ls 55,54 054 | 0w ] [NE] 5504
013 [ 0l | lmas 05 | 0w ] .16 ]
013 [ 018 | l06.038 051 | o ] .16 106,36
0I5 [ 017 | [Ew G651 | 0w ] .17 I08.E78
016 | 015 | 113406 050 | 0w ] .18 113,406
017 [ 018 | lleass 0BT | 0w ] I.IE 116526
018 | 019 | (o004 088 | om0 ] .18 120,148
015 | 019 | (33382 3] ] 018 PEEC]
020 | 020 | 13332 ] [ 0.20 126,732
021 | 020 | lome0s 000 ] .20 125,608
[ 31608 000 ] 0.1 132,608
033 | 0d1 13574 3] ] 0.1 135,546
023 | 0l 138420 ] [ .11 135,420
015 | 02 | Hm3s 000 ] 1.2 41,33
036 | 027 | (9998 000 ] 1.3 143,596
0317 | 033 | 146705 | 3] T [ | | 1.3 136,705
| 0IE | 013 | 148364 | o0 FI| | ] l 0.3 148 354
028 | 024 | 15LETT [ 0.00 0| | | l 0.24 151,577
030 | 034 | 15474 | 000 | | | l 0.24 134,746
031 | 034 | 157073 | a0 a1 | | l 0.24 157,073
| 032 | 025 | 13835 | o0 FI| | ] l 0.23 138,358
| 033 | 025 | 162008 [ 0.00 0| | | l 0.55 162,008
| 034 | 025 | 164430 000 | | | l .55 164,410
| 035 | 026 | 166798 | a0 a1 | | l 0.26 166,798
| 036 | 026 | 168141 o0 FI| | ] l 0.26 168,141
037 | 027 | 17143 0.00 i 0.27 171453
038 | 037 | 173734 000 [ 0.27 173.734
035 | 037 | 175585 o0 2 0.27 173586
040 | 028 | 1EME o a 0.28 178,208
041 | 028 | 180403 o0 [ 0.8 180,403
042 | 028 | 18177+ 000 [ 0.I8 182,774
043 | 039 | 184718 o0 2 0.38 184.718
o4+ | 029 | 186837 o a 0.28 186,537
043 | 029 | 188837 000 [ 0.2% 188,532
046 | 030 | I5L003 000 ] 0.30 191,003
047 [ 030 | 1m0 2] ] .30 153,055
04E | 030 | IsaaEt ] ] 0.30 157,055
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(C295922-01 Village of Freeburg, Missouri — Wastewater System Improvements Project Permit No. CP0002587
Freeburg WWTF, MO-0058220
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(C295922-01 Village of Freeburg, Missouri — Wastewater System Improvements Project
Freeburg WWTF, MO-0058220
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FOR DEPARTMENT USE ONLY
| m| MISSOURI DEPARTMENT OF NATURAL RESOURCES APPING: e
7|35 WATER PROTECTION PROGRAM S S
| é @| APPLICATION FOR CONSTRUCTION PERMIT —
3 WASTEWATER TREATMENT FACILITY 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? [0l YES [ N/A  Funding Agency: SRF Project #: C295922-01

1.2 Has the Missouri Department of Natural Resources approved the proposed project’s antidegradation review?
[] YES Date of Approval: O N/A

1.3 Has the department approved the proposed project’s facility plan*?
[] YES Date of Approval: O NO (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?
OO YES [ONO [JExemptbecause Reportfunded by CWSRF ERG Program and submitted 02/24/2023.

1.5 Is a copy of the appropriate plans* and specifications* included with this application?
O YES Denote which form is submitted: [0 Hard copy [ Electronic copy (See instructions.) [] NO

1.6 Is a summary of design* included with this application? [0 YES []NO

1.7 Has the appropriate operating permit application (A, B, or B2) been submitted to the department?
O] YES Date of submittal: 10/2025
[0 Enclosed is the appropriate operating permit application and fee submittal. Denote whichform: [JA [O B [1B2
] 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? [0 YES [ NO
See Section 7.0

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

2.0 PROJECT INFORMATION

2.1 NAME OF PROJECT 2.2 ESTIMATED PROJECT CONSTRUCTION COST
Freeburg, MO Wastewater System Improvements $ 3,765,990

2.3 PROJECT DESCRIPTION
Project consists of improvements to Freeburg's existing treatment process to allow for the removal of ammonia and E. Coli by adding
post-lagoon MBBR and UV disinfection. Project also includes an influent headworks for solids removal along with other hydraulic

improvements.

2.4 SLUDGE HANDLING, USE AND DISPOSAL DESCRIPTION
stored in lagoon

2.5 DESIGN INFORMATION
A. Current population: 464 ;  Design population: 1000

B. Actual Flow: 42000 gpd; Design Average Flow: 50000 gpd;
Actual Peak Daily Flow: gpd; Design Maximum Daily Flow: 106K gpd; Design Wet Weather Event: 969K

2.6 ADDITIONAL INFORMATION
A. Is a topographic map attached? [0] YES [ ]NO

B. Is a process flow diagram attached? [0] 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

Village of Freeburg WWTF 573-690-6689 villageoffreeburg@gmail.com
ADDRESS (PHYSICAL) CITY STATE ZIP CODE COUNTY
0.45 mi E of Gilbert Ave. & Hwy 63 Freeburg MO 65035 Osage
Wastewater Treatment Facility: Mo-0058220 (Qutfall 1 Of 1 )

3.1 Legal Description: Ya, V4, Y, Sec. 10 | T4IN | R 09W

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

3.2 UTM Coordinates Easting (X): 594956  Northing (Y): 4241266
For Universal Transverse Mercator (UTM), Zone 15 North referenced to North American Datum 1983 (NAD83)

4.0 PROJECT OWNER

NAME TELEPHONE NUMBER WITH AREA CODE E-MAIL ADDRESS
Village of Freeburg, MO 573-690-6689 villageoffreeburg@gmail.com
ADDRESS CITY STATE ZIP CODE
304 S. Highway 63, PO Box 237 Freeburg MO 65035

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

Village of Freeburg, MO 573-690-6689 villageoffreeburg@gmail.com
ADDRESS CITY STATE ZIP CODE

304 S. Highway 63, PO Box 237 Freeburg MO 65035

5.1 Aletter from the continuing authority, if different than the owner, is included with this application. [JYES [INO ]I 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. s a copy of the as-filed restrictions and covenants included with this application? []YES [JNO

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 [JNO

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

D. Is a copy of the Missouri Secretary of State’s nonprofit corporation certificate included with this application? [JYES [NO

6.0 ENGINEER
ENGINEER NAME / COMPANY NAME TELEPHONE NUMBER WITH AREA CODE E-MAIL ADDRESS
Kyle J. Landwehr P.E. / Bartlett & West 573-659-6727 kyle.landwehr@bartwest.com
ADDRESS CITY STATE ZIP CODE
601 Monroe St., Ste. 201 Jefferson City MO 65101
7.0 APPLICATION FEE
[CeHeck numser [Vluetray conFirMATION NUMBER 20070825

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.

PRO GNATURE I !
PRINTED NAME DATE

Darryl Haller November 3, 2035
TITLE OR CORPORATE POSITION TELEPHONE NUMBER WITH AREA CODE E-MAIL ADDRESS
Board Chairman 573-690-6689 dhaller@quakerwindows.com
Mail completed copy to: MISSOURI DEPARTMENT OF NATURAL RESOURCES
WATER PROTECTION PROGRAM
P.O. BOX 176

JEFFERSON CITY, MO 65102-0176

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

MO 780-2189 (02-19) Page 2 of 3



PART B — LAND APPLICATION ONLY
(Submit only if the proposed construction project includes land application of wastewater.)

8.0 FACILITY INFORMATION

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

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

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

9.0 STORAGE BASINS

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

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

overflow pipe.

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

Basin #1: Length Width Depth Freeboard Depth Safety % Slope
Basin #2: Length Width Depth Freeboard Depth Safety % Slope
Basin #3: Length Width Depth Freeboard Depth Safety % Slope
9.4 Storage Basin operating levels (report as feet below emergency overflow level).
Basin #1: Maximum operating water level ft  Minimum operating water level ft
Basin #2: Maximum operating water level ft  Minimum operating water level ft
Basin #3:  Maximum operating water level ft  Minimum operating water level ft
9.5 Design depth of sludge in storage basins.
Basin #1: ft Basin #2: ft Basin #3: ft
9.6 Existing sludge depth, if the basins are currently in operation.
Basin #1: ft Basin #2: ft Basin #3: ft
9.7 Total design sludge storage: dry tons and cubic feet
10.0 LAND APPLICATION SYSTEM
10.1 Number of irrigation sites Total Acres Maximum % field slopes
Location: Ya, Ya, Ya, Sec. T R County Acres
Location: Ya, Ya, Ya, Sec. T R County Acres
Location: Ya, Ya, Ya, Sec. T R County Acres
(Use additional pages if greater than three irrigation sites.)
10.2 Type of vegetation: [ ] Grasshay []Pasture [ Timber []Row crops
[] Other (describe)
10.3 Wastewater flow (dry weather) gallons per day: Average annual Seasonal Off-season

10.4 Land application rate (design flow including 1-in-10 year storm water flows):
Design: inches/year inches/hour inches/day inches/week
Actual: inches/year inches/hour inches/day inches/week

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

10.6 Actual months used for irrigation (check all that apply):
Jan [OFeb [OMar [ Apr [IMay [1Jun [JJul JAug [Sep [JOct [INov []Dec

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

MO 780-2189 (02-19)

Page 3 of 3




10/29/25, 1:01 PM 231d4082-b4f1-11f0-9317-0a504065db94.png (1056x816)

M|ssourl Accessible Permlttmg Informatmn Tool

—=

L63)

A o ' . o Losing and Gaining = [ THOL Lo _— Tmpied Lakes - J03(4)
mitkireg — ™D i Rivars and Streams
ML
L3
eeburg
845 ft
eite Oil
npany

S1n_:|_]'f.‘

om

ar Hol

—li

N

Wiorld Hillshade: Esr, MASA, NGA, USGES, FEMA
MISEOUIH . . . .
.D ' Dizclaimer: Although this map has been compiled by the Missouri Department of Natural Resources, no warranty, expressed or implied, is made by
M "-m |--- Cht = | data and related materizl:. The act of distribution shall not constitute any such warranty, and no responsibility iz assumed by the department in the use of these data or

https://gis.dnr.mo.gov/host/rest/directories/arcgisjobs/customprint/agol_customprint_gpserver/j8ea254eed913433586b149decff0a77c/scratch/231d4082-b4f1-11f0-9317-0a504065db94.png

Cctober 29, 2025 1:00

the department as to the accuracy of the
related materials.

M COT

1/2



BAR I5 ONE INCH ON OFFICIAL DRAWINGS. 0 1" _IF NOT ONE INCH, ADJUST SC/
——

>

CORDINGLY.

PROPOSED DESIGN CRITERIA UNITS VALUE
WWTF PLANT (INTO LAGOONS)

DRY WEATHER AVERAGE DAILY FLOW GPD 42,000
MAXIMUM MONTYLY AVERAGE DAILY FLOW GPD 50,000
PEAK HOURLY INFLUENT FLOW GPD 969,475
TREATMENT THROUGHPUT (INTO MBBR REACTOR TANKS)

AVERAGE DAILY FLOW GPD 50,000
PERMITTED DESIGN FLOW GPD 100,000
PEAK DAILY FLOW GPD 106,250
PEAK HOURLY FLOW (MAXIMUM PEAK DAILY HYDRAULIC THROUGHPUT) GPD 258,527
INFLUENT LOADING @ AVERAGE DAILY FLOW OF 50,000 GPD:

RAW WASTEWATER INFLUENT BOD MG/L 250
RAW WASTEWATER INFLUENT TSS MG/L 420
RAW WASTEWATER INFLUENT TKN MG/L 45
RAW WASTEWATER INFLUENT ALKALINITY MG/L 294
RAW WASTEWATER INFLUENT AMMONIA MG/L 35
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