(C295888-01 Wastewater Treatment Facility Improvements Permit No. CP0002545
Braymer WWTF, MO-0028061

STATE OF MISSOURI
DEPARTMENT OF NATURAL RESOURCES

MISSOURI CLEAN WATER COMMISSION

CONSTRUCTION PERMIT

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

City of Braymer
Braymer Wastewater Treatment Facility
108 East 2nd Street
Braymer, MO 64624

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 26, 2025
Effective Date

August 25, 2027 5

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

CONSTRUCTION PERMIT

CONSTRUCTION DESCRIPTION

The proposed upgrades include Triplepoint NitrOx® (MMBR) system, sludge removal from
the lagoons, new lagoon outfall piping, new yard piping, new outfall piping through a
magnetic flow meter vault, and ultraviolet (UV) disinfection system.

This project will also include general site work appropriate to the scope and purpose of the
project, removal and disposal of debris, and all other appurtenant work to make a complete

and usable wastewater treatment plant.

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.

ITI.CONSTRUCTION PERMIT CONDITIONS

The permittee is authorized to construct subject to the following conditions:
1. This construction permit does not authorize discharge.

2. All construction shall be in accordance with the plans and specifications submitted by
Bartlett & West on July 16, 2025, signed and sealed by Matthew Vander Tuig, P.E.,
Jennifer Mcvey, P.E., Micheal Neufeld, P.E., and Chad Yost, P.E., and approved by the
department on August 26, 2025.

e Specifications, signed and sealed on May 27, 2025, May 28, 2025, May 29, 2025, and
June 3, 2025.

e Plans, signed and sealed on May 27, 2025, May 28, 2025, May 29, 2025, and June 2,
2025.
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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. Asper 10 CSR 20-4.040, all changes in contract price or time within the approved scope
of work must be by change order in accordance with Section 19 of this rule.

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 Northeast Regional 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
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/§401 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 you may contact the
department’s Water Protection Program at 573-522-4502 or wpsc401cert@dnr.mo.gov.

9. All construction must adhere to applicable 10 CSR 20-8 (Chapter 8) requirements.
10. Upon completion of construction:

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


https://dnr.mo.gov/mogem/
https://dnr.mo.gov/data-e-services/missouri-gateway-environmental-management-mogem
https://dnr.mo.gov/data-e-services/missouri-gateway-environmental-management-mogem
https://dnr.mo.gov/data-e-services/water/electronic-permitting-epermitting
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
mailto:wpsc401cert@dnr.mo.gov
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B. Submit an electronic copy of the as-builts if the project was not constructed in
accordance with previously submitted plans and specifications; and

C. Submit the enclosed form 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.

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 consistantly. 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 exisiting facility has a three-cell lagoon, chlorination/dechlorination system, and
sludge is retained in the cells. Additions to the wastewater treatment process include
Triplepoint NitrOx® system, UV disinfection system, piping, and the removal of the
chlorination/dechlorination system. Sludge will likely be removed from the lagoons. The
upgrades will help meet E. coli, ammonia, BODs, and TSS limits as well as percent
removal.

The Braymer Wastewater Treatment Facility (WWTF) project is located at 13510
Southeast Hwy N, Braymer, Missouri, in Caldwell County. The facility has a design
average flow of 145,000 gallons per day (gpd) and serves a population equivalent of
approximately 1450. The city has approximately 343 residential connections, 12
commercial connections, and no industrial connections. The collection system has
approximately 8.43 miles of sewer mains.

3. COMPLIANCE PARAMETERS

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

Parameter Units | Daily Maximum | Monthly average limit
Biochemical Oxygen Demands mg/L 45 30
Total Suspended Solids mg/L 45 30
BODs Percent Removal % - 85
TSS Percent Removal % - 85

4. REVIEW OF MAJOR TREATMENT DESIGN CRITERIA

Existing Components:
e Lagoon Cell Nos. 1, 2, and 3 are non-aerated.
o Cell No. 1 has a wastewater volume of 14,200,000 gallons and 5.7 feet (ft) side
water depth.
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o Cell No. 2 has a wastewater volume of 8,800,000 gallons and 7.2 ft side water
depth.

o Cell No. 3 has a wastewater volume of 2,500,000 gallons and 7.3 ft side water
depth.

New Components:

Lagoon aerator unit and blowers — one aeration unit will be added near the middle of
Lagoon Cell No. 2. The aerator will supply 50 pounds per day of oxygen. Blowers
shall be designed to supply a standard air flow of 37.71 standard cubic feet per minute
(scfm) per blower. The discharge pressure shall be 5.64 pounds per square gauge
(psig) and the minimum horsepower (HP) will be 3.0 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 8.14 cubic feet per minute (cfm) and
the secondary airlift will provide 10.70 cfm. The air lift will push recycled flow from
Cell 2 to the NitrOx unit and be accompanied with a 24-inch HDPE pipe.

Triplepoint Water Technologies, LLC, NitrOx® — The lagoon-treated effluent will be
pumped to the NitrOx® system. The NitrOx® system is capable of treating a design
average flow of 115,000 gpd. The system is composed of two tanks with each
approximately 16 ft x 8 ft with a sidewater depth of 14 ft. Total volume of the two
tanks is 26,808 gallons. The average flow hydraulic retention time is 4.4 hours and
the peak flow hydraulic retention time is 0.8 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. 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 a total of 126 scfm with 10 HP motors. The effluent from
the NitrOx basins will flow 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 12 ft by 12 ft with approximaterly 17 ft of sidewater
depth. The surface overflow rate at the average daily flow of 145,000 gpd equals
1,200 gpd per square foot.

Ultraviolet Disinfection — Disinfection is the process of removal, deactivation, or
killing of pathogenic microorganisms. A two bank UV disinfection system with 8 low
pressure mercury slimline lamps in each lamp module shall be provided and capable
of treating a peak flow of 290,000 gpd while delivering a minimum UV intensity of
30.0 mJ/em?2 with an expected ultraviolet transmissivity of 50% minimum.

Flowmeters — Installation of an electro-magnetic partial flow measurement device
will aid in wastewater service. An electromagnetic flow meter shall measure the flow
from Lagoon Cell No. 3 and Lagoon Cell No. 3 bypass to the UV disinfection system.
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5. OPERATING PERMIT

Operating permit MO-0028061 will require a modification to reflect the construction
activities. The modified Braymer WWTF, MO-0028061, was successfully public
noticed from June 27, 2025, to July 28, 2025 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.

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

APPENDICES
1. Process Flow Diagram
2. Summary of Design
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WASTEWATER SYSTEM IMPROVEMENTS

SUMMARY OF DESIGN

FOR

CITY OF BRAYMER, MISSOURI

AnfiBRdAT ]2
s 1 ':'-..'I'a

MATTHEW J. VANDERTUIG — PROFESSIONAL ENGINEER
LICENSE NO. PE-2004026634

BARTLETT & WEST., INC.
MISSOURI CERTIFICATE OF AUTHORITY NO. 000167-ENGINEERING
601 MONROE STREET, SUITE 201
JEFFERSON CITY, MO 65101
573-634-3181

PROJECT NO. 20114.003

ALL RIGHTS RESERVED. Al Bartlatt & Waal, Inc. plans, apacifications and drawings are protected undoer
copyright lew, and no part may be copled, reproduced, displayed publicly, used (o create derlvatives, distribulbed,
stored in a retrigval system or transmitied in any form by any means without prior written permission of Bartlett
& Wast, Inc.
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TREATMENT DESIGN PARAMETERS:

DESIGN PLANT INFLUENT WASTEWATER
Plant Flow
|Average Daily Flow - Design Flow 115,000 gpd
Maximum Monthly Average Daily Flow (BASIS FOR TREATMENT CALCS) 145,000 gpd
Peak Hourly Influent Flow 1,450,000 gpd
[Treatment Throughput Flow
IAverage Daily Flow - Design Flow 115,000 gpd
Peak Daily Flow (maximum peak daily hydraulic throughput) 162,000 gpd
Influent Loading @Average Daily Flow (115,000 gpd)
BOD 131 mg/L
125.6 Ibs/day
[TSS 154 mg/L
147.7 Ibs/day
NH3-N 15 mg/L
144 Ibs/day
[TKN 25 mg/L
24.0 Ibs/day
[Total P 3 mg/L
29 Ibs/day
Oil & Grease 15 mg/L
144 Ibs/day
Alkalinity 294 mg/L
282.0 Ibs/day
EXISTING LAGOONS
Cell 1
Lagoon Bottom Elevation 731.0 ft
Lagoon Bottom Surface Area 309,604 ft2
71 acres
Lagoon Max Elevation (assuming 2-ft freeboard) 736.7 ft
Lagoon Max Level Surface Area (assuming 2-ft freeboard) 359,605 ft2
8.3 acres
Max Depth 57 ft
Cell 2
Lagoon Bottom Elevation 728.0 ft
Lagoon Bottom Surface Area 148,185 ft2
34 acres
Lagoon Max Elevation (assuming 2-ft freeboard) 735.2 ft
Lagoon Max Level Surface Area (assuming 2-ft freeboard) 182,464 ft2
4.2 acres
Max Depth 7.2 ft
Cell 3
Lagoon Bottom Elevation 727.5 ft
Lagoon Bottom Surface Area 38,175 ft2
0.9 acres
Lagoon Max Elevation (assuming 2-ft freeboard) 734.8 ft
Lagoon Max Level Surface Area (assuming 2-ft freeboard) 56,630 ft2
1.3 acres
Max Depth 7.3 ft
PERMITTED PLANT EFFLUENT LIMITS
Permitted Average Daily Flow 145,000 gpd
BOD Monthly Average 30 mg/L
BOD Weekly Average 45 mg/L
ITSS Monthly Average 30 mg/L
[TSS Weekly Average 45 mg/L
NH3-N Maximum Daily Limit (January) 121 mg/L
NH3-N Monthly Average Limit (January) 3.1 mg/L
NH3-N Maximum Daily Limit (February) 10.1 mg/L
NH3-N Monthly Average Limit (February) 2.7 mg/L
NH3-N Maximum Daily Limit (March) 10.1 mg/L
NH3-N Monthly Average Limit (March) 2.7 mg/L
NH3-N Maximum Daily Limit (April) 10.1 mg/L
NH3-N Monthly Average Limit (April) 23 mg/L
NH3-N Maximum Daily Limit (May) 121 mg/L
NH3-N Monthly Average Limit (May) 1.9 mg/L
NH3-N Maximum Daily Limit (June) 121 mg/L
NH3-N Monthly Average Limit (June) 15 mg/L
NH3-N Maximum Daily Limit (July) 10.1 mg/L
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TREATMENT DESIGN PARAMETERS:

NH3-N Monthly Average Limit (July) 11 mg/l
NH3-N Maximum Daily Limit (August) 121 mg/l
NH3-N Monthly Average Limit (August) 1.3 mg/l
INH3-N Maximum Daily Limit (September) 121 mg/l
NH3-N Monthly Average Limit (September) 17 mg/l
INH3-N Maximum Daily Limit (October) 121 mg/l
NH3-N Monthly Average Limit (October) 26 mg/l
INH3-N Maximum Daily Limit (November) 121 mg/l
NH3-N Monthly Average Limit (November) 3.1 mg/l
INH3-N Maximum Daily Limit (December) 10.1 mg/l
NH3-N Monthly Average Limit (December) 2.7 mg/l
E-Coli Weekly Average (#/100 ml) 1030 #

E-Coli Monthly Average (#/100 ml) 206 #

Oil & Grease Daily Maximum 15 mg/l
Oil & Grease Monthly Average 10 mg/l
pH (min) 6.5 SuU
pH (max) 9 SuU

10F 2
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Ares Aeration® & NitrOx® Basis of Design
Date: 08-01-2024
Project Name: Braymer, MO
Project Number: 6430

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 Biological 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 biological 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 (DO) level and oxygen supply rate.
“+*Actual Oxygen Requirement (AOR), which is based on the nutrient loading rates (these can include
BOD/CBOD and TKN/NHs-N and are based on the product of nutrient concentrations and the
wastewater flowrate).
«»+ Type of aerator.
«» Oxygen transfer efficiency (OTE) of the aerator, which should be measured by an independent
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 (ASB) 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 concentrations are low to moderate (usually less than 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 a minimum DO level of 2 mg/L. 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).

312.428.4634 LAGUUNS

lagoens.com | N it hetter:



Activated Sludge Basins (ASB)
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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 mg/L)
return activated sludge (RAS) component is usually fed back into the basin from a downstream clarifier.

Biological nutrient removal 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 to 4.6 times the nitrogenous oxygen demand (NBOD). An aeration system is based on both oxygenation

requirements and complete mix requirements, whichever is greater.

TRIPLEPOINT ENVIRONMENTAL
Detailed Design Calculations: Aerated Lagoons

SUMMARY - General Design Parameters

(]
v4.4 B Design Scenario Name Max month
1 Influent Flowrate MGD 0.145
2 Influent Concentration mg/L 131.0
3 Effluent Conc. (Summer) mg/L 2.0
4 Effluent Conc. (Winter) mg/L 7.7
5 Actual Oxygen Supplied Ib/day 50.0
6 Air included for nitrification? No
7 Number of Aerators 1
8 Estimated Tubing Length ft 300
9 Standard Airflow SCFM 37.71
10 Inlet Airflow ICFM 44.00
11 Design Pressure (w/cushion) psig 5.64
12 Projected Brake Hp bhp 133
13 Estimated Design Hp (in NitrOx-Combined Blower) hp 3.0
1. FTE=a(SOTE)8 ™ (B C*.,—DO)+C'_y field transfer efficiency
Where,
a contaminant factor {contaminants, depth, bubble size} (range: 0.40-0.70)
B TDS factor {total dissolved sclids} (range: 0.90-1.00)
8=1.024 temperature factor
Do target dissolved oxygen level (mg/L)
C*.q saturation oxygen concentration at site—adjusted for water depth
T sat. oxygen concentration at STP conditions—adjusted for water depth
T water temperature (Celsius)
2. pirflow = AOR / (25.056 * FTE)
3. E=23*k*t/(1+23%k*Y) biclogical treatment efficiency
k = varies kinetic coefficient {related to temperature} (range: 0.06 to 0.12)

t=time treatment time in days



SUMMARY - Biological Treatment Calculations

Item Description Units Max month
1 Number of Treatment Cells 3
2 Flow Regime Series
3 Site Elevation - HWL ft 774
Cell 1
4 Wastewater Flowrate MGD 0.1
5 Treatment Volume M-Gal 14.2
6 Treatment Time days 97.9
7 Treatment Type - Facultative
8 Std Reaction Rate, kao days? 0.06
9 Design Water Temp °C 20
10 Design Reaction Rate, kr days™ 0.026
5 11 Biological Treatment Eff. % 85.5%
£ 12 Influent BOD Loading Ib/day 158
§ 13 Influent BOD Concentration mg/L 131.0
14 BOD Removed Ib/day 135
15 Effluent BOD Loading Ib/day 23
16 Effluent BOD Concentration mg/L 19.1
L_ 17 Design Water Temp °C 0.5
E 18 Biological Treatment Eff. % 74.7%
§ 19 BOD Removed Ib/day 118.1
20 Effluent BOD Concentration mg/L 33.2
N1 Influent NBOD Loading Ib/day 30
N2 Influent NBOD Conc. mg/L 25.0
N3 Assumed NBOD Removed Ib/day -
N4 Effluent NBOD Loading* Ib/day 30
N5 Assumed Eff. NBOD Conc. mg/L 25
Cell 2
21 Wastewater Flowrate MGD 0.1
22 Treatment Volume M-Gal 8.8
23 Treatment Time days 61.0
24 Treatment Type - Facultative
25 Std Reaction Rate, ky days™ 0.06
26 Design Water Temp °C 20
27 Design Reaction Rate, kr days™ 0.026
5 28 Biological Treatment Eff. % 78.5%
£ 29 Influent BOD Loading Ib/day 23
§ 30 Influent BOD Concentration mg/L 19.1
B 31 BOD Removed Ib/day 18
32 Effluent BOD Loading Ib/day 5
33 Effluent BOD Concentration mg/L 41
N 34 Design Water Temp °C 0.5
% 35 Biological Treatment Eff. % 64.7%
3 36 BOD Removed Ib/day 26.0
37 Effluent BOD Concentration mg/L 11.7
N6 Influent NBOD Loading Ib/day 30
N7 Influent NBOD Conc. mg/L 25.0
N8 Assumed NBOD Removed Ib/day -
N9 Effluent NBOD Loading* Ib/day 30
N10  Assumed Eff. NBOD Conc. mg/L 25




Cell 3

38 Wastewater Flowrate MGD 0.1
39 Treatment Volume M-Gal 2.5
40 Treatment Time days 17.5
41 Treatment Type - Facultative
42 Std Reaction Rate, ki days? 0.06
43 Design Water Temp °C 20
44 Design Reaction Rate, kr days? 0.026
5 45 Biological Treatment Eff. % 51.3%
£ 46 Influent BOD Loading Ib/day 49
§ 47 Influent BOD Concentration mg/L 41
" 48 BOD Removed Ib/day 3
49 Effluent BOD Loading Ib/day 241
50 Effluent BOD Concentration mg/L 2.0
- 51 Design Water Temp °C 0.5
% 52 Biological Treatment Eff. % 34.6%
E 53 BOD Removed Ib/day 49
54 Effluent BOD Concentration mg/L 7.7
N11  Influent NBOD Loading Ib/day 30
N12 Influent NBOD Conc. mg/L 25.0
N13  Assumed NBOD Removed Ib/day -
N14  Effluent NBOD Loading* Ib/day 30
N15  Assumed Eff. NBOD Conc. mg/L 25
SUMMARY - Aeration Calculations
Item Description Units Max month
1 Site Elevation ft 774
2 0O, Loading Factor (BODs) 02/BOD 15
3 Alpha-value, a 0.60
4 Beta-value, B 0.95
5 Theta-value, 8 1.02
Cell 2
22 Lagoon Side Water Depth ft 7.20
23 Air Release Depth ft 6.45
24 AOR - Total Ib/day 50
25 SOTE/ft %/ft 2.11%
26 SOTE % 13.62%
27 Design DO Concentration mg/L 2.0
28 FTE 5.29%
29 Air requirement scfm 38
30 Airflow per aeration unit scfm 37.7
31 Aerator Type 750T
32 Number of aeration units units 1
33 Water Pressure psig 2.79
34 Aerator Pressure Loss psig 0.55
35 Header/Feeder P Loss psig 1.30
36 Total Operating Pressure psig 4.64
37 Design Motor Pressure psig 5.64




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 20—30 mg/L

+» Dissolved Oxygen of 4.6 1b/0O2 per pound of NH3-N (Metcalf & Eddy)

+» Sufficient population of Nitrifying bacteria

«» Given sufficient Nitrifying bacteria, a water temperature of 4-5° C

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 NitrOx 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. Finally, the effluent from the second NitrOx Reactor is discharged into a final polishing/clarification
lagoon prior to the ultimate discharge from the lagoon system.

LAGOON
AMMONIA REMOVAL

NitrOx
Stage 1 y; Effluent/Polishing

Quiescent
Cell

Figure 1: Typical flow process of the NitrOx Lagoon Ammonia Removal Process.
*Note that other configurations are possible.



TRIPLEPOINT ENVIRONMENTAL
Detailed Design Calculations: NitrOx

SUMMARY - Design Input Values

Plant Influent Characteristics Units Values
1 Annual Average Daily Flow gpd 115,000
2 Maximum Monthly Average Daily Flow gpd 145,000
3 Peak Daily Flow gpd 179,001
4 Peak Hourly Flow gpd 1,450,000
5 Influent BOD mg/L 131
6 Influent BOD Ibs/day 158.4
7 Influent TSS mg/L 154
8 Influent TSS Ibs/day 186.2
9 Influent NH3-N mg/L 20.0
10 Influent NH3-N Ibs/day 24.2
11 Influent TKN mg/L 25.0
12 Influent TKN Ibs/day 30.2
Al Influent NOx-N mg/L 0.0
A2 Influent NOx-N Ibs/day 0.0
13 Influent pH 7
14 Water Temperature deg-C 12

NitrOx Influent Characteristics Units Values
15 Annual Average Daily Flow gpd 115,000
16 Maximum Monthly Average Daily Flow gpd 145,000
17 Peak Daily Flow gpd 162,000
18 Peak Hourly Flow gpd 797,500
19 Influent BOD mg/L 20
20 Influent TSS mg/L 20
21 Influent NH3-N mg/L 20.0
22 Influent TKN mg/L 25.0
23 Design Influent TKN mg/L 25.0
A3 Design Influent NOx-N mg/L 0
Ad Alkalinity Required as CaCO3 (Minumum) mg/L 200
24 Influent pH 7
25 NitrOx Water Temperature deg-C 5

SUMMARY - General Design Parameters

NitrOx Tank Sizing Summary Units Values
26 Number of Treatment Trains Proposed 1
27 Number of Tanks Per Train 2
28 Total Number of Tanks 2
29 Length of Each ft 16.0
30 Width of Each ft 8.0
31 Side Water Depth of Each ft 14
32 Tank Height of Each ft 17
33 Volume of Each gallons 13,404
34 Volume Total gallons 26,808
35 Hydraulic Retention Time at Max Month Flow hours 4.4
36 Hydraulic Retention Time at Peak Hourly Flow hours 0.8
40 Number of Ares Units per Tank 2
41 Total Number of Ares Units 4




Summary of Design
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NitrOx Air Requirement (Per Treatment Train) Stage 1 Stage 2
42 AOR (lbs/day) 86 86
43 Assumed Diffuser Subm. at AWL (ft.) 13.25 13.25
a4 Elevation (ft.) 774 774
45 Alpha 0.70 0.70
46 Beta 0.95 0.95
47 Target DO Residual (MBBR Process) (mg/L) 5.0 5.0
48 SOR (Ibs/day) 261 260
49 Target Diffuser Efficiency/ft. Submergence 2.3 2.3
50 Airflow (scfm) 34 34
NitrOx Blower Requirement Summary Units Values
51 No. of Blowers (Includes one redundant) 2
52 Airflow Requirement per Blower scfm 68 + 20 SCFM Airlift
53 Airflow per 1,000 scfm scfm/1,000 cf 19
54 Water Pressure at Air Release Depth psig 5.74
55 Piping and Diffuser Losses psig 1.50
57 Maximum Design Discharge Pressure psig 7.24
58 Assumed Overall Efficiency 0.62
59 Approximate BHP Requirement/Blower bhp 3.3
60 Approximate BHP Requirement Total bhp 3.3
Estimated Nameplate HP / Blower (adder for lagoon
61 aeration requirement and airlift included) hp 10.0
62 Blower Type Tri-Lobe PD
SUMMARY - Calculated Output Values
NitrOx Effluent Parameters Units Values
63 Effluent SCBOD mg/L 7.5
64 Effluent SCBOD Ibs/day 9.1
65 Effluent NH3-N in Winter (Monthly Average) mg/L I 2.6
66 Effluent NH3-N in Winter (Monthly Average) Ibs/day 31
67 Effluent NH3-N in Summer (Monthly Average) mg/L 1.1
68 Effluent NH3-N in Summer (Monthly Average) Ibs/day 1.3

4. FTE = o (SOTE) 8720 (B C*i — DO) + C'azg

contaminant factor {contaminants, depth, bubble size} (range: 0.40-0.70]

field transfer efficiency

TD5 factor {total dissolved solids} (range: 0.90-1.00)
temperature factor
target dissolved oxygen level (mg/L)

saturation owygen concentration at site—adjusted for water depth
zat. oxygen concentration at STP conditions—adjusted for water depth

water temperature (Celsius)



Braymer Primary Air Lift Calculations (162,085 GPO)

Enter data in green cells only

Calculations for an air lift assembly

Results from left

Pumping rate 762,085 [gallon/day Input data gal/day
Pipe diameter 4.03 inch gal/hr‘
submergence 9.18 ft gal/min
|ﬁft 2.37 ft
% submergence
cross-sectional area of pipe 0.088 \
Pipe volume 0.81 ft3
Pipe volume/cu.ft. 7.48 gallon
VI (Flow rate) 112.56 GPM
A (Pipe area) 0.088 ft2
L (Lift) 24 ft
D (Pipe diameter) 4.026inch Don't change anything
Lf (density of fluid) 62.41b/ft3
S (submergence) 9.18 ft
Lg (Gas density) 0.0765Ib/ft3
[Value of Ordinate 65,167 6.52E+04]
[Value of Abscissa 100<Y<10,225 7.68
10,225<Y<73,637 7.24
73,637<Y<117,690 717
117,690<Y<123.645 0.14
123,645<Y<128,308 0.00
128,308<Y<99,018 8.98
Graph reading 7.24 /
[Vg (Gas flow) 8.14 [ft3/min |
] énswer
[Pressure 398 psi |

10F4

|Calculate needed gals/day

4166.667

gal/hr

gal/day

Summary of Design
Page 12 of 52

Calculation of maximum air lift pump capacity

feet of water

gal/day

total length 10.83 [feet cm
submergence 67 % feet of rise
pipe diameter 4.03 [inches cm
\water flow |Iiter/min gal/min
loptimal air flow range for these parameters

8% liter/min cfm

9% liter/min cfm
pressure | [Ps!




Braymer Secondary Air Lift Calculations (162,085 GPD)

Enter data in green cells only

Pumping rate

162,085 |ga||on/day

Pipe diameter 4.03 |inch
submergence 10.88 ft
IFft 3.62 ft
% submergence
cross-sectional area of pipe 0.088
Pipe volume 0.96 ft3
Pipe volume/cu.ft. 7.48 gallon
VI (Flow rate) 112.56 GPM
A (Pipe area) 0.088 ft2
L (Lift) 3.6 ft
D (Pipe diameter) 4.026inch
Lf (density of fluid) 62.41b/ft3
S (submergence) 10.88 ft
Lg (Gas density) 0.0765Ib/ft3
\Value of Ordinate 69,358 6.94E+04
Value of Abscissa 100<Y<10,225 8.18
10,225<Y<73,637 7.70
73,637<Y<117,690 7.65
117,690<Y<123.645 0.24
123,645<Y<128,308 0.00
128,308<Y<99,018 9.79
7.70

|Graph reading

[Vg (Gas flow)

| 10.70 [ft3/min

Calculations for an air lift assembly

Results from left

Input data gal/day
gal/hr
gal/min

[Calculate needed gals/day

4166.667 |gal/hr

gal/day

Don't change anything

|Answer

|Pressure

| 4.71 |

psi

2O0F 4

Summary of Design
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Calculation of maximum air lift pump capacity

feet of water

gal/day

total length 10.83 |[feet cm
submergence 67 % feet of rise
pipe diameter 4.03 [|inches cm
water flow |Iiter/min gal/min
loptimal air flow range for these parameters

8% [liter/min cfm

9% |Iiter/min cfm
Jpressure | |PSI
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Braymer Primary Air Lift Calculations (115,000 GPO) Enter Calculations for an air lift assembly

data in green cells only

Results from left

|Calculate needed gals/day

Pumping rate 115,000 [gallon/day lreni: okl gal/day 4166.667 |gal/hr
Pipe diameter 4.03 linch gal/hr gal/day
submergence 8.47 ft gal/min
|ﬁft 3.08 ft
% submergence Calculation of maximum air lift pump capacity
Cross-sectional area of pipe 0.088 total length 10.83 [feet cm feet of water
\ submergence 67 % feet of rise
Pipe volume 0.75 ft3 pipe diameter 4.03 inches cm
Pipe volume/cu.ft. 7.48 gallon \water flow :Iliter/min gal/min gal/day
VI (Flow rate) 79.86 GPM loptimal air flow range for these parameters
A (Pipe area) 0.088 ft2 8% liter/min cfm
L (Lift) 31 ft 9% liter/min cfm
D (Pipe diameter) 4.026inch )
Lf (density of fluid) 62.41b/ft3 Don't change anything pressure [ [Psi
S (submergence) 8.47 ft
Lg (Gas density) 0.0765Ib/ft3
[Value of Ordinate 56,665 5.67E+04]
[Value of Abscissa 100<Y<10,225 6.71
10,225<Y<73,637 6.35
73,637<Y<117,690 6.26
117,690<Y<123.645 0.04
123,645<Y<128,308 0.00
128,308<Y<99,018 7.50
Graph reading 6.35 /
[Vg (Gas flow) 8.14 [ft3/min |
] énswer
[Pressure 367 psi |

30F 4




Braymer Secondary Air Lift Calculations (115,000 GPD)

Enter data in green cells only

Pumping rate

115,000 |ga||on/day

Pipe diameter 4.03 |inch
submergence 9.85 ft
IFft 4.65 ft
% submergence
cross-sectional area of pipe 0.088
Pipe volume 0.87 ft3
Pipe volume/cu.ft. 7.48 gallon
VI (Flow rate) 79.86 GPM
A (Pipe area) 0.088 ft2
L (Lift) 4.7 ft
D (Pipe diameter) 4.026inch
Lf (density of fluid) 62.41b/ft3
S (submergence) 9.85 ft
Lg (Gas density) 0.0765Ib/ft3
\Value of Ordinate 60,931 6.09E+04
\Value of Abscissa 100<Y<10,225 7.19
10,225<Y<73,637 6.79
73,637<Y<117,690 6.70
117,690<Y<123.645 0.08
123,645<Y<128,308 0.00
128,308<Y<99,018 8.22
6.79

|Graph reading

[Vg (Gas flow)

| 10.70 [ft3/min

Calculations for an air lift assembly

Results from left

[Calculate needed gals/day

gal/day

4166.667 [gal/hr

gal/hr

gal/day

gal/min

Don't change anything

|Answer

|Pressure

| 426 psi

40F 4
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Calculation of maximum air lift pump capacity

feet of water

gal/day

total length 10.83 |[feet cm
submergence 67 % feet of rise
pipe diameter 4.03 [|inches cm
water flow |Iiter/min gal/min
loptimal air flow range for these parameters

8% [liter/min cfm

9% |Iiter/min cfm
Jpressure | |PSI
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CHECK OF RECIRCULATION NEEDS FOR HIGH EVAPORATION DURING DRY SUMMER MONTHS TO MAINTAIN FLOW THROUGH TRIPLEPOINT

CHECK OF BRAYMER PROJECT

Jn | Fo | Mar [ Apr | May | Jun | Jul | Aug | Sep Oct Nov Dec | Total from MO Atlas

000 | 000 | 000 | 407 | 50 Gl 566 50 | 463 | 349 | 0% | 0B 3725 {FIGURE 152 of ATLAS)
Verage Ramtall in Tches per Mont

Jan | Fob | Mar | Apr | May | Jun | Jur | Aug | Sep Oct | Nov | Dec Total

SO | T | 380 | W EX 730 30 [ A0 | 330 | Z0 | 150 38.10 (MONTHLY DATAI5 IN FIGURES 3 THROUGH 14 OF ATLAS, CHECK TOTALAGAINST FIGURE TOTAL SHOWN IN FIGURE 2}
N'l'Rl_l'ﬂ_!'Lh_!Jl_rne amtall i Inches per Mont
Tn_ | Fob | Mar [ AT Way | Jun | _Jal Aug | _Sep Oct Nov_ | Dec Total
20 | 140 | 0 | 047 | 00 | A7 | 2% | 28 | 018 [ 019 | A [ 151 085
Braymer Lagoon Cell 1 Surface Area: 349,750.00 I3

BraymerlagoonCell2SurfaceArea:
Average Daily Flow (ADF):

184,465.00 #°

45,253.00 gallons per day

SSOAPP analysis shows low flow of dry weather diumal pattern at 92,094 GPO and an average daily flow of 115,000, the facility plan suggest a current hydraulic loading of 88,604 GPD

Total from MO Atias +per month values figure from per month percentage for avg

28.1 year applied to total inches for 1 in 10 driest year
(MONTHLY DATA JS IN FIGURES 3THROUGH 14 OF ATLAS, CHECK TOTALAGAINST FIGURE TOTAL SHOWN IN FIGURE 2)

Total

915

Design Flow: 145,000 GPO

Percentage of Design Flow 4.05% <30% SO RECIRCULATION IS REQUIRED

[ NelGallons nto Lagoon (Withoul consideration of collection system 181 (AVERAGE YEAR) |
Jan Fob Mar Apr May Jun Jul Aug Sep Oct Nov Dec
days/month:[—31 ] il 3 [ - 3 =30 M3 | - 31 =30 37 30 kil
Gallons per Month: [ TBUZA% [ T.733.26 | 2307927 | 1,200,178 | 1.389,55 654 | 618,624 | 470,549 | 1,373,007 1,338 452] T.936,6% | 1.907.05
Gallons per Day:[ 58,743 | 67903 756 | 40006 | HAB24 | 26.288 | 19,956 | 15,179 | 43.767 | 43,176 | 04556 | 01518
Average Ramntall in Inches per. 0] [gest year,
Jn | _Fob Mar Apr_|_May Jun Ju_ | Aug | Sep [ Oa [ WNov [ Dec
085 | 705 | 7% | 2% | 39 375 3T I G A
N’FRLHI—FLh_VA!_fﬁe amfall i Tnches per Mon
Tn | _Fb | Mar [ APt [ May | Jun [0l Aug | S O [ Nov_ e
089 | 705 | 199 | 1Az | 35 | 28 | B& | 367 | 32 [ % | 1% | 104
et Galons Mo Lagoon (WinouT o7 CoNeTTon SyStem 18T (T TODTiest vear]
Jan Fob Mar Apr May Jun Jul Aug Sep Oct_ | Nov Dec
days/month: [~37 7B 31 30 Eil 30 3 3 EY El 30 31
o975 [ TET0ST | Z0RS0AT | S5 52S | U525 | A0% 00T | 2| TS [ ST mel TS T
& BA760 | 57533 | 06.643 5518 [ 30.7. 3470 | 783 5575 | 30057 | 33872 | 56,982 | 56443
allons per Month:
Gallons per Day:
et Rainfall in Inches per Month (Drougnt
Jan Fob Mar | Apr | May | Jun | Ju | Aug | Sep | Oa [ Nov Dec
000 | 000 | 000 | 000 | 000 T00 000 000 | 000 | 000 | 000 | 000
N'I'RLHI—I'Lh_IA!_FHe amfall in Tnches per Mon
T | _Fob_ [ Mar_ JApr May __ [oun Toul [Aug_ [sep [Oc___[Nov__ [Dec
000 | 000 | 000 | -407 | -508 | -BA1 | MBE0 | 610 | 463 | 349 | 086 | 029
llons ito Lagoon (WHOUT consideration of collection system T&T) (in drougBREondmions,
Jan Fob Mar Apr May Jun Jul Aug Sep Oct Nov Dec
days/month:[ 31 7 Eil 30 Eil 30 31 31 30 31 30 31
Gallons per Month:| 7,407,843 7,267,08 | 1402843 | 1,390 | 275478| 676,579| B13,250| 628,331| -185472| 239,572 | 1,070,989 | 1,307.60
Gallons per Day:| 45253 [ 45,253 | 45.253 75 B4 | 22551 | 2.4 | 20269 | 6.18 8 35897 | 42183

f these flows were negative, we may consider the impact of extreme drought

10F1



CLARIFIER SIZING CALCULATIONS

Indicate
Indicate:

alue (do not edit formula)

Clarifier Sizing
Length and width dimension must match for volume calculations to be correct

pyramids, and additional calculations are necessary if perfect right angles do
not exist (length/width dimensions differ)

in this tab. The equations for the hopper comers are based on right triangular

length (I 12.00 ft
width(w 12.00 ft
depth (d 17.00 ft

Hopper Bottom Dimensions
Length and Width Dimensions must match for volume calculations to be
correct in this tab.

length (I 40 ft
width(w 450 ft
Height of Hopper on Side Walls check on width
Length between Hopper and Side Wall (I 3.75 ft 3.75
Angle of Hopper 60.00 deg 60.00
Height hopper goes up Clarifier Wall (h 6.50 ft 6.50)

.

OK

'olume of Hopper Rectangle
length (I 4.50 it
width(w 4.50ft
height (h 6.50 [ft
Volume 131.53 [ft"3
[Volume of Hopper Right Triangular Prisms
base length (b 3.75 fi
prism length (I 450 ft
height (h 6.50 ft
Volume Per Prism| 54.80| "3
Total Volume (4 Prisms; 21921 fi~3

o ARIER LENG!

T AR LENGTH

)

Summary of Design
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¥
8
g

Volume of Hopper Right Triangular Pyramids
Triangle base length (b 3.75 ft
Triangle height (h 3751
Pyramid Length (I 650 ft
Volume Per Pyramid 1522 ft'3
Total Volume (8 Pyramids| 121.78) "3
§
Volume of Clariﬁer Above Hopper
length (I 1200
width(w 12001 ft
height (h 10.50] ft
Volumg 1512.69] ft"3

Usable Volume Summary

Volume of Hopper 472.53 | ft'3
Volume above Hopped  1,512.69 T  ftA3
Total Usable volume 1985221 A3 DOUBLE CHECK USING ONLINE CALCULATOR HERE:

20F 3



Design Average Daily Flow

Design Average Daily Flow (with 1 Qreturn)

Summary of Design
Page 19 of 52

Peak Flow Peak Flow (with 1Q return)

Q(gal/day) 145,000 290,000 162,085 307,085
SOR (gpd/ft2) 1,006.94 2,013.89 1,125.59 2,132.53
DT (hours) 2.46 123 2.20 1.16
WOR (gpd/ft) 6,041.67 12,083.33 6,753.54 12,795.21
SLR (Ib/day/ft2) 0.80
I CLARIFIER
length (ft) 12.00 [Nitrox Tank length
width (ft) depth (ft) area(ft'2) 12.00 [Nitrox Tank width 12
volume(ft'3) volume(gal) 17.00 |Nitrox Tank depth 17
TSS(mglL) 144.00
2,448.00
18,312.31
45.00

USABLE CLARIFIER

volume(ft'3) volume(gal)

1,985.22
14,850.46

SOR

Surface Overflow Rate

Design Flow= 1,200 gpd/ft2
Minimum= 800 gpd/ft2
Maximum = 3,000 gpd/ft2

10 CSR 20-8.160 (3) (B) 2

DT

Dentention Time

Minimum= 1.5 hours
Maximum = 2.5 hours

Civil Engineering Reference Manual

WOR

Weir Overflow Rate

Maximum = 20,000 gpd/ft

10 CSR 20-8.160 (3) (C)

SLR

*¥th

Solids Loading Rate

Typical Min= 0.8 Ib/day/?tz
Typical Max= 1.2 Ib/day/ft2

Metcalf & Eddy
Table 8-34 (pg 890 - 5th Edition)

**this not a reauirement we are super concerned with - aenerallv applies to clarifiers followina activated

SWD

Side Water depth

Minimum= 12 ﬂl
Maximum = 20 ft

Metcalf and Eddy
(pg 837 - 4th Edition )

30F3



CLARIFIER WEIR TROUGH CALCULATIONS

Bartlett  Wes

Project No. 20114.003
Project: Braymer Wastewater System Improvements
Subject: Weir Trough Design

Location: Braymer, MO

Weir Trough Orifice Discharge Calculations

Orifice calcs:

Equations Used:

C, =

0.62

FL orifice=
Number of orifices=

O, = CA,.J2g(H - EJ

Orifice:
0 - orifice outflow
C = orifice discharge coefficient

&g = acceleration due to gravity 32.2 ft/s?

A = netopening area= wd%4
H = water Elevation
E =elevation of orifice

#1:

Weir Saw Tooth Elevation:
dimension to bottom of trough (in)

736.35 ft (assuming hole in bottom of weir trough)

1

ADF

peak

Diameter of Orifice = 8 in
Water
Elevation H Q Q H
(ft) (f) (cfs) (gpd) (m)
736.35 0.00 0.00 0 0.00
736 36 001 0.17 112,242 0.12
736.37 0.02 0.25 158,735 0.24
736 38 003 0.30 194,410 0.36
736.39 0.04 0.35 224,485 0.48
736.40 005 0.39 250,982 0.60
736.41 0.06 0.43 274,937 0.72
736.42 007 0.46 296,966 0.84
736.43 0.08 0.49 317,470 0.96
736.44 009 0.52 336,727 1.08
736.45 0.10 0.55 354,942 1.20
736.46 011 0.58 372,266 132
736.47 0.12 0.60 388,819 1.44
736.48 013 0.63 404,696 1.56
736.49 0.14 0.65 419,973 1.68
736 50 015 0.67 434,713 1.80
736.51 0.16 0.69 448,970 1.92
736 52 017 0.72 462,788 2.04
736.53 0.I8 0.74 476,205 2.16

2/27/2025

peak plus 1XQ return

736.85 peak flow plus IQ 277,085
6 verify with jetincorp cut sheet

Discharge per Water Elevation with Linear Interpolation

600,000

400,000

300,000

200,000

100,000

38736.39 736.40 736.41736.42 736.43 736.44 736.45 736.46 736.47 736.48 736.49 736.50 736.51736.52 736.53

Water Elevation (ft)

Summary of Design
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Bartlett  Wes

Project No. 20114.003

Project: Braymer Wastewater System Improvements
Subject: Weir Trough Design

Location: Braymer, MO

Clarifier Weir using the Kindsvater-Shen equation

CLARIFIER WEIR:

(low diurnal pattern of dry weather flow)

(ADF)

(max month/permitted design flow)

(peak flow from cell 2 per HEC-HMS)

lnputs;
Qmin (MGD): 0
Qmax (MGD): 0.277085
6 (degrees): 90
spacing between v notch weirs (in): 6
length of weir (ft): 24
Elevation of v-notch weir opening (ft): 736.85
Total opening height of each v-notch weir (in): 3.00
Outputs:
—____C: 05779049
k (ft) 0.0029025
Number of v notch weirs: 48
Q vs htable:
[QIGDY Q R N WSEm |
0.000 0.00 -0.0029  [-0.03 36.85
0.006 3.85 0.0192  [0.23 36.87
0.011 7.70 0.0262  [0.31 736.88
0.017 11.55 0.0313  0.38 36.88
0.022 15.39 0.0355  [0.43 36.89
0.028 19.24 0.0391 0.47 36.89
0.033 23.09 0.0423  [0.51 36.89
0.039 26.94 0.0451 0.54 36.90
0.044 30.79 0.0478  [0.57 736.90
0.050 34.64 0.0502  [0.60 36.90
0.055 38.48 0.0525  [0.63 36.90
0.061 42.33 0.0546  [0.66 36.90
0.067 46.18 0.0567 [0.68 36.91
0.072 50.03 0.0586 [0.70 36.91
0.078 53.88 0.0605 [0.73 736.91
0.083 57.73 0.0622  [0.75 36.91
0.089 61.57 0.0639 [0.77 36.91
0.094 65.42 [0.0656 [0.79 36.92
0.100 69.27 0.0672  [0.81 36.92
0.105 3.12 0.0687 [0.82 36.92
0.111 76.97 0.0702  [0.84 736.92
0.116 80.82 [0.0716 [0.86 36.92
0.122 [84.66 0.0730 {0.88 36.92
0.127 18851 0.0744  [0.89 36.92
0.133 92.36 0.0757  [0.91 36.93
0.139 96.21 0.0770 [0.92 36.93
0.144 100.06 0.0783  [0.94 736.93
0.150 103.91 0.0795 [0.95 36.93
0.155 107.76 0.0807  [0.97 736.93
0.161 111.60 0.0819  0.98 736.93
0.166 115.45 0.0831 1.00 736.93
0.172 119.30 0.0842 1.01 36.93

Q=428 tan@ (h+x)’?

where ) = Discharge (cfs)

C=Discharge Coefficient

# = Notch Angle

h =Head (ft)

k=Head Correction
Factor (ft)

C=0.607165052 - 0.00087446696

0&
0.5g
0.58

3

Candk ws. Notch Angle

Summary of Design
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001
e 0.008
=L o0s &
0004 %
k= 0002
0
20 40 &0 80 100
Motch Angle (degrees)

@ + 610393334210 @7
k (f) = 0.0144902648 - 0.00033955535 @ +3.29819003x10°F @2
where @ is the notch angle in degrees

- 1.06215442:108 @°

h(in) versus Q (MGD)

1.2

1 / '//
0.8 7

/

0.6 - //
wl /]

N4

0

) 02 04 6 .8 12
-0.2
flowQ(MGD)
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(ADF plus 1 times return Q)

(peak flow from cell 2 per HEC-HMS plus 1
times return Q)

0.177 123.15 0.0853 1.02 736.94
0.183 127.00 0.0864 1.04 736.94
0.188 130.85 0.0875 1.05 736.94
0.794 134.69 0.0885 1.06 736.94
0.200 138.54 0.0896 1.07 736.94
0.205 142.39 0.0906 1.09 736.94
0.211 146.24 0.0916 1.10 736.94
0.216 150.09 0.0926 1.1 736.94
0.222 153.94 0.0935 112 736.94
0.227 157.78 0.0945 1.13 736.94
0.233 161.63 0.0954 1.15 736.95
0.238 165.48 0.0964 1.16 736.95
0.244 169.33 0.0973 1.17 736.95
0.249 173.18 0.0982 1.18 736.95
0.255 177.03 0.0991 1.19 736.95
0.260 180.87 0.1000 1.20 736.95
0.266 184.72 0.1008 1.21 736.95
0.272 188.57 0.1017 1.22 736.95
0.277 192.42 0.1025 1.23 736.95
0.283 196.27 0.1034 1.24 736.95
0.288 200.12 0.1042 1.25 736.95
0.294 203.97 0.1050 1.26 736.96
0.299 207.81 0.1058 1.27 736.96
0.305 211.66 0.1066 1.28 736.96
0.310 215.51 0.1074 1.29 736.96
0.316 219.36 0.1082 1.30 736.96
0.321 223.21 0.1090 1.31 736.96
0.327 227.06 0.1098 1.32 736.96
0.333 230.90 0.1105 1.33 736.96
0.338 234.75 0.1113 1.34 736.96
0.344 238.60 0.1120 1.34 736.96
0.349 242.45 0.1128 1.35 736.96
0.355 246.30 0.1135 1.36 736.96
0.360 250.15 0.1142 1.37 736.96
0.366 253.99 0.1149 1.38 736.96
0.371 257.84 0.1156 1.39 736.97
0.377 261.69 0.1163 1.40 736.97
0.382 265.54 0.1170 1.40 736.97
0.388 269.39 0.1177 1.41 736.97
0.393 273.24 0.1184 1.42 736.97
0.399 277.09 0.1191 1.43 736.97
0.405 280.93 0.1198 1.44 736.97
0.410 284.78 0.1205 1.45 736.97

Summary of Design
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Manning's Equation (for open channels)

138,692 half of peak future flow condition (each half of 12' length of weir) is 277,100/2 = 138,550 GPO

Location: BRAYMER WEIR TROUGH
input:
Channel Length (ft): 6
Channel Slope (ft/fl): 0.0010 verify with jetincorp cut sheet
Bottom Width (fl): 1 verify with jetincorp cut sheet
Left Side Slope (X:1): vertical walls
Right Side Slope (X:1): vertical walls
Depth (fl): 0.2 or 2.4 inches
Ditch Conditions: Steel
output:

Storm Drain Length (fl): 6.00

A (ﬂ2': 0.20

p (ft): 1.40
R(fl):  0.142857143

n: 0.012

Q (ft%/s): 0.21

Q(gpm): 96.31

Q(GPD):

Depth (in): 24

V (ft/s): 1.07

lime in ditch (min): 0.09

Summary of Design
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CLARIFIER PUMP HYDRAULIC CALCULATIONS

- | SYSTEM CURVE CALCULATION PROPOSED CONDITION SYSTEM CURVE PUMP CURVES
i tgmin] |

"--"""’""I :n_al s oo (5o AT e o e fow s

Velecty (isec) based o ..
Wnlocky fisec) based on 1
wiseosity » Fionc

Bpaciis Reughneas £ (I

i Diametas (i)

Fipe A {1

Rafaéive Boghomas £

cw
-« approsimately ABF for cecisudation frem chefier B

Gurmutis Syuters
Curva vt Segrasss

ke
Medkim Dty Medm Dty
- 3 one

St far owest) Elevaton )

[ECEE
R0

038
aazoar

D280 4T, 2 dusturge

Smalk

e ol K vl 3
efees

i
H

rcten factor Pin 25 velacty i 2 ptrvnc) S ipele
o3 E

TEea

ST ostr
o

Tia

T

e Y R Frn o5

B

Tl FTFT T T

Y7

FET] K 5
FF R .

1072



Eop— 1

SYSTEM CURVE CALCULATION

issasig v (]

PROPOSED CONDITION SYSTEM CURVE

Summary of Design

Page 25 of 52

Bpacit Reughess € (1

Insie Diaset i)

e Ares (1)

o
Relseve Bnghesn €1

PUMP CURVES
Syt G (7] | Sysiem Corve (1)
G..hi"rl'\\{ El G flow tsem P8t Nioom 2 e o shoud e aspraimstely AGOF far recrculaties frem chefiee ' egmest 1 st ysiom
TR T
fngrara [ Curve with Segmasia
- - - il o
i rlowsety Ebvaten ) " tingh Prase
o igeaat) Ebvt
EH
s
FA[ T
) o8 Coan 3 4
ety soetar it . e 2 200 X 03kE VA B
- 0240 K2, 2 huchares | £4 02 60 HE. 2 hchargn =
330
P
B0
“reen facter. (07 wwhosty 3 ihsench Fetm gz (h T oy (heec) | Ften e, e ety o 4 (Ueee) v e e
o 12 ooz 30 )
FERG)
Far T FIxn
T
AL Tae v
i
Th i Tan
%3
HZ ¥
] o P st

20F1



rrp—— 9

SYSTEM CURVE CALCULATION
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Braymer, MO WWTF
HYDRAULIC CALCULATIONS FOR low ADF (low flow from HEC-HMS model using low flow from dry weather diurnal pattern)

DESCRIPTION: WWTF outfall from lagoon cell 3 through mag meter and UV to WWTF outfall
FLOW(GPDI: 92,094 (low flow from dry weather Jay diurnal pattern)
FLOW(GPM) 63.95
FLOW(MGD): 009
FLOW < PIrE NOM. BLA w [veeoorry | Lesotd | e K BT LOSS [CUM. Loss|  HoL
(ELENENT MATERIAL {arM) | PacToR CLASS N} (N () (FPS) [ 1oss | FacToR [T T} T} SIRINENTY
Upsiream from swtfall through mag meter through UV i 7220000 | 100 year load elevation
FSWING CHECK VALVE B39 L1 S50 &390 LAy i OHHE R o FELMMT
EXIT LOSS (5L L1 050 890 (o5 100 fulLiri A0DSE FELMGE
e (L] L1 S50 090 [Lhry 330 filLik D0DEE FELMBE
[TEE - BRANCE FLOW [EL &0 S050 52300 AT 140 N A01E FELMDT  [ew downstream of UV
e =TT S0 LR EECH) 0 1150 o ans FALIIAG
La* BN 6398 L s 530 [ n1s I amm | o
f A 0 B e nar sz ann FELITTL
t50° BEND [T &0 Qs EECH) nar nan e anE | FERnT (S0 deg vertical bend 105 of LV under slab
e a8 &0 .08 RS o g ans FILOI83  |vertcal pipe length, bo be verified with pof plan set
50 BN a8 &0 5,080 EECE) o 30 ae s a0180 (S0 deg vertical bend 195 of L'V abowe slab
PLUC VALVE B35 0 050 8300 A LK DL 20200 TALOZON (S0 deg vertical bend D6 of UV above slab
PP (=TT &0 ERE 4300 03 a0z auze | azozoz
THGL past D0 of Trogan UV inbermal wetr, max FIGL bere per UV vendor Is
SHARP EDGE ENTRANCE G355 iz £ 5,080 5300 var [ oL 213 72023 [idepends on elevation of housckeeping pad and this elevation ks based o gpd)
[Elevation of HGL on US end of Trojan UV per UV vendor. Assurses 3°
(housrkerping pad which will require the 80 deg vertical bend br Jocation subside
the camerrte p printferwai of the FLFL 2
[EXTT LOSS ARG5S 52 S50 8300 (A 10 NI A0z
e 2 82 w05 R [ 250 ooz Aoz i fask sapskneam of UV anit
t0* BLND [0 2 S8 &390 BE L L A0 500 e vertical bemed U of UV above slab
PLUG VALVE (=L 2 S50 S99 ©E .5 104 A0 90 dieg vertical bead US of UV above slab
s (b5 a2 S50 4390 [ 30 D000 DM [vertical pipe length, to be verifiesd with pdf plan set
(0 BEND (=L iz S50 &390 [ry L 0008 D005 50 dizg, vertical bemd US of UV under slab
MIPE G iz 9080 4380 [ 400 ez Ly
M3 BEND A iz 9080 4380 [ 013 o s
P A iz QU080 CECN) [ £} o anm [mipe D of mag meter/fiov splitter vault
L BEND [EEH] C 5080 EECN) 0 n1s e anm
[ TS C G080 CER) 0 100 o anm pipe D6 of plug valve in vault - length to be canfermed with plan st pdf
LG VALVE G385 C G080 5300 = e LT ans
rare: [EEH 5,080 & 380 oar o ane [pipe 1% of plisg valve in vault - length o be conférmed with plan set pdf
TEE - BRANCH FLOW 155 188 5,080 a380 oar 150 o anss W filing o consection o exisling & serving s UV bypass
zan theeugh §-inch mag meter size which appears o meet 10% 6ill requirements -
[see: “W:Prej 2000020118 20114005 D seaments|DesignCal s Mag metericheck of
FIrE [ETH] 10 a0 S50 8390 [ 1000 v anis [S-inch mag meter for min 10 percent full absy
FTEE - LINE FLOW 385 140 an S50 5390 (= [E o anmn
i 355 140 an S50 8390 (= 1700 LTES ans
FIEE - LINGE FLOW [ETE] 140 an 5,050 #3080 [ LEY 0000 ansn
rrE (S 140 an 5,050 &30 i 150 annm ams
FLUG VALVE [E15] 142 an .00 a3a0 [ 00 o ans
(FIFE (ST 140 an 050 a3a0 [ 50 annz ans
H5" BEND (ST 140 an 050 2300 [ 015 s anzm
iPE ] 140 & 050 8360 0 1 i D02
HGL in lagase cell 3 oulfall sinuchare dewnsirean of weir gabe. Anything preater
[than WSE shet during survey 736,50 suggests that we need o lawer the UV p-
FHART-EDGE ENTRANCE o 6395 140 &0 050 &390 AT L5 ot D040 THLATE0  |trag or internal weir. 26 frechaard ia 73879,
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Braymer, MO WWTF
HYDRAULIC CALCULATIONS FOR ADF (permitted design flow)

DESCRIPTION: WWTF outfall from lagoon cell 3 through mag meter and UV to WIVTF outfall

FLOW(GPDI: 115,000 (ADF)

FLOW(GPM)- 79.86

FLOW(MGD): 012

FLOW [ FIFE QUT. DIA I VLLOCITY | LENGIH | PR K FIT_LOSS [CUM LOSS|  HGL

Lo it AJERIAY (GRM | PACTOR €LASS ) 1INy Y] () 0 Loss | BACTOR | oFT) F7) T} SRR

Upstream from outiall through mag meter through UV i 7000|100 year Mood clevatian

EWING CHECK VALVE p 986 CLS2 &0 S50 S99 (ALY m LTS MTY FELMT

EXIT LOSE 986 CLSs2 L1 S050 S99 [0 100 LD A PELI

P 986 CLaz &0 G050 8250 51 2530 D0uR LA TELNAT

[TEE - BRANCH FLOW 086 cLs2 &0 G080 £2300 [0 140 L sy TFELOIST  |tew dowrstoeam of UV

lrive TU86 &1 LX) EET] (27 150 i anzn FaLOzIL

la* BEND s &0 s e [ 0% 0 an21e FELOELG

e o6 &0 LX) S0 (25 #0.50 [T o253 FaLO2ES

f50° BEND BT &0 S0 CECH] () a0 LXEGT anzi FALOITE |90 deg vertical bend 15 of UV under slab

e BT &0 w08 8200 (2] o oz 7310282 |vertical pipe Jength, to be vertfied with pdf plan set

50" BEND BT &0 S50 CECH] 046 120 o anzsn FALOIST |90 deg vertical besd D% of L'V above slab

PLLC VALVE BT &0 5,080 ) (¥ .50 o ansm PELOMY (50 deg vertical besd 195 of L'V abowve slab

FirE ” 14 &0 S8 EEC] [T 250 i o031z FaLOE2
TESL st [0 of Trojan UV inbernal wedr, max EIGL bere per UV vendor 1s Y5064

S HARP HOGE ENTHANCE k6 0 CL82 50 .8 ] [ 1140 07 a3 710y [idepenis on elevation of housskeening pad ard tis elevation i based on 290kgpd)
[Flevation a1 HIGL en U5 end of Trajan UV per UV vendar, v 3
hausrkeeping pad whish will requine the 90 drg vertical bend be location subside
the comerrte pad fustprint far mai of the FL-FL i

LXTT LSS 7086 1% CL&2 &0 050 &390 (2 100 QLR (LG

(PP Fudn pLa) cLi: &0 LX) Ba0h G 2] filitie] LEUE [pips st apstream of UV anit

" BEND G wo CLA2 &0 EXE S0 [ (& EXEG e 501 deg vertical bend L of LUV above slab

PLUG VALVE BT W 182 S50 EET] [ [ LX) amEs 511 deg vertical bend % of UV abowve slab

PIPE 986 ] CL2 &0 S50 #2390 [T s oz vertcal pipe lengthy, to be verified with pef plan set

0+ BEND 086 W CLA2 &0 Q80 e [T .30 o sz 501 deg vertical bend US of UV under slab

MPE 486 1) &0 050 LEL] 253 5400 e e

Ha* BEND BT 1o &0 9050 e () 014 000 ams

FIPE Todn 1L £t 050 8300 (15 Al D000 s pipe [ of mag meter/flow splitter vault

lse BEND 786 140 =0 S50 CECH] 046 013 n000s amss

e 7086 ] 50 5000 300 046 100 oo ams1 pipe [ of plug valve in vault - length to be confirmed with plan set pdf

LG VALVE 86 140 &0 S50 CECH] 048 050 o7 amsT

886 140 &0 S50 CECH n4s 100 awnnd ams1 [pipe US of plug valve in vauli - Lengéh to be confirmed with plan sel pdi
- BRANCH FLOW 7986 ] &0 S50 &390 046 180 o0an amé WY Fitling 3t eonmection Lo exisling 5 serving s LV bypass

run through §-inch mag meter size which appears b meet 10% fill requirements -
(s “WProf LDO0OY 20114120714 005 Dovaments Desigrales'Mag metericheck of

FIFE 7886 o &0 S50 8380 045 1000 iz (X E TMATE |S-inch mag meler dor min 10 percent fullades”

[TEE - LINGE FLOW 7846 140 an S50 &30 [ nan oo o 71763

HPE a6 140 an S5 &390 [ n anza TS

[TEE - LINE FLOW 7356 140 an G050 8390 B4s nan oo amss 7M1

FFE 7486 140 an G050 Y [T 150 o o TGS

(PLUG VALVE 7956 140 &N 5,050 5380 B46 e a7 ansn THAA

(FIPE 456 140 an 050 ) [iFT3 2950 g LYErT EETRER

H3° BENT) A6 140 &0 9,050 5380 (253 015 00005 st TR

FIFE 7986 140 &n S0 8390 L2 Lo oo Qnas? THL1E52
[HGL in lagoon cell 3 ouifall sirushars dewnsiream of weis gaie. Anything greabes
[thar WSE shet during survey # T34 60 wuppesks that we reed to lawer e UV pe

I HARD-EOGE ENTRANCE fid 746 140 CL5: & @050 8300 [ 050 [T ey Th, 1440 3 ft frecboard ia T3S,




Braymer, MO WWTF

HYDRAULIC CALCULATIONS FOR max month ADF (permitted design flow) (used for Triplepoints Basis of Design)

Summary of Design
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DESCRIPTION: WWTF outfall from lagoon cell 3 through mag meterand UV to WWTF outfall
FLOW(GPDI: 145,000 (max month/permitted design flow)
FLOW(GPM)- 10069
FLOW(MGD): 015
FLOW «© FIFE NOM. DIA | GUT. DLA It VELOCITY | LeNGTH | FIrE K HIT.LOSS [CUM.LOSS|  HGL
Lyl EANFRIAY [GEM) | PACTOR CLASS {1V} Ny (1N FES) )] Loss | FACTOR | T ] T o
Upstream from autfall through mag meter through UV eguipment to cel 7320000 | 100 year Aood elevation
FSWING CHECK VALVE D 10069 &0 9,050 £300 30 R iy FEL?
EXIT L35S 10069 &0 S.050 S0 10 D005y i FELNTD
PP 10068 & REE 200 2550 Db aundig FELIILG
[TEE - BRANCE FLOW 10069 &0 050 £2390 140 s a1 FELOSLL  [tew downstream of UY
3 BT &0 w0 FET] 150 oz anam FELIEAZ
R &0 S0 FET n1s e a3 FELIN
w08 &0 S50 S0 050 LIE 20414 FELMIY
o BEND R &0 040 s3u0 nan 0001E a4 FALM0 |50 dig vertical bend 1% of L'V under slab
e R &0 .00 T LTt 00443 FALM43 |vertscal pipe length, to be verified with pdf plan set
0 BEND LT &0 040 sau nan 00 aness FALMA |50 dig vertiosl bend 1% of L'V above slab
LG VALVE 0088 &0 080 CET s o aniss PHLOMBE |50 deg vertical bend 1% of L'V above slab
FirE 10058 &0 5040 300 z50 000 a4 FALMS0
1L st D06 of Trofen LW internal wesr, max FIGL bere per UV vendor 1s 73
SHARE HDGE ENTRANCE R &1 5140 e 5 [ i a0517 yaL0sLy |idepends on ehevation of housskeeping pad and this elevation ks based o
Elevation ef HGL on US end of Trajan UY per UV vendor, Assurmes 3
hasekeeping pad which will require the 90 drg vertical bend br locaion subsids
the canerete pad faskprint far wai of the FLFL 2
[EXTT LOSS 10069 050 S0 58 L QDS AMHIEE
[MPE 1009 G050 Bagh 058 230 D003 Q005 pipe fast upstream of LY anit
0 BEND 0068 G080 EET] 0.5 [ET 00016 X 41 deg vertical herd US of UV above slab
PLUG VALVE 100.69 S.050 s390 0.5 L QUL oo 1) g vertical bend LS of UV above slab
MPE e G080 EEC] LTt o vertical pipe lengti, b b verified with pof plan ses
fr BEND 10089 1 G050 H390 5 .34 e A 1) deg vertical bend US of UV under slab
PIPE 0088 &0 080 sa80 0.5 400 [T ooz
H3* BEND 00 &0 050 T 013 0 e
PPE s £0 080 ] aons an pipe [ of mag meter/flow splitter vault
las BN s =0 %0 CE n1s e 00248
FIFE 10069 D 5050 s390 10 002 onzs pipe 0% of plug valve in wault - lengsh to be confinmed with plan set pdf
PLLUG VALVE RET &0 5050 5390 . s a7 anwr
FPE T} &0 5050 CECH] 05 ann oo o023 pipe US of plug valve in vault - length to be confirmed with plan st pdf
THE - BRANCH FLOW 100ES 148 &n 5080 ] L) 150 00055 aname WY Biling a1 consection bo exisling & serving as LV bypass
ran thraugh E-inch mag meter size which appears o meet 1% fill requirements -
e WA Ea] LZO00YINTIA20T 14 00K Do cuments [esi grial sMag meterichedk of
FIPE T 140 &0 5,050 EEE 0 1000 anniE EYEE 741866 |d-ineh mag meler foe min 10 pervent ful
ITEE - LINE FLOW 1n6Es 140 an 5.0%0 ) s [E 00016 o041z TS
FIFE 10059 40 &0 5050 8380 0.5 1700 s 0443 71943
[TEE - LINE FLOW 10059 140 &0 5,050 &390 0.5 [E 00a1s 0045 71539
FIFE 10aAa 140 &0 5,050 &380 05 150 a0 a0 T 1962
PG VALVE 100AS 140 &0 .05 T [ s anaT o058 T 158
LT 0 &0 5050 8380 058 s 0542 72042
10059 140 &0 .50 5300 [ 015 0 anas TN
10069 140 &0 9050 8300 0.5 L a0 00552 TN
HGL in lagaas cell 3 oulfall siruchars dewnsteeans of weir gabe. Anything greates
ihars WSE shet during survey @ 73460 wppests that we need bo lawer e UV p-
[FHARP-TDGE ENTRANCE 10069 140 L 050 8390 LAY T 0578 TELMTE  |trap orinternal weir 26 frechoard ia 73679,
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Braymer, MO WWTF
HYDRAULIC CALCULATIONS FOR peak daily flow (peak flow from HEC-HMS model using SCS rip run)

DESCRIPTION: WWTF outfall from lagoon cell 3 through mag meter and UV to WWTF outfall

FLOW(GPDJ: 162,085 (peak outflow from cell 2 per HEC-HMS- rip run scenario)

FLOW(GPM)- 112.56

FLOW(MGD): 016

FLOw i FIFE HOM. DIA | OUT. DLA m VELOCITY | LENGIH FIre K HT.LOSS |[CUM. LOSS HGL

[EENENE REATERIAK (P | PACTOR CLASS {1 i 1IN} FRS} ) LOSS | FACTOR | 7 T & ERANMELITS,
Upstream from outfall through mag meter through UV egui 7320000 (100 yeur Maad clevation
WIS CHECR VALVE p 11256 &0 s 2an e ans | rszene
XIT Lo 11236 &0 s 1w 00s apziz | rsemz
irE 11258 &0 I a0 | oest aozes | mszozen
PEE - BRANCH FLOW 11254 &0 I 1A Qe apsE | 75088 [ dowmsteam of UV
{ME 11256 B [ 1150 Riliik REEE fer XA
13" BEND 11256 L [ 0as Rl il oz MM
PMIPE 11256 0 [ 0.50 RulLit ) s FILOsL4
(70~ BEND 112156 0 [t a0 00020 ansx FILON34 (S0 deg vertical bend LY of UV under slab
FirE 1125 &0 [y 7 LT [TED] FIL08H pipe length, to be veried with pdf plan set
[0 BEND 11256 L (XS 020 0020 Qs apsn Wde!mtﬂmlﬁﬂL\'lbﬂu‘.ﬂ&
PLLC VALVE 11256 A (XA s fliies) el TILDs04 Wdesw!h(dhmuﬁedl."\"iho\-!ﬂb
PIFE 11256 L [N 3 N00Ds aaln TaLpsL0

TEGL just D6 of Trofen UV anternal wear, max FIGL here per UV vendor is 7
1125 140 CLAZ S0 9040 53w D 00 Q) 0643 FILDEA3  [idepends on clevation of housekeeping pad and this elevation s b
[Flvafion of FIEL o 08 end of Trapan UV per UV verdar. Aesimrs 3

housaekerping pad which will cequire the 90 deg vertical bend be lacation subside

[HARP EDGE ENTRANCE

TS0 fthe concrebe pad factprin far of the FL-FL. 5
[EXTT LOSS 11256 1% B2 [ 1w L QLM THL1566
rre 11256 o R [ 230 0000E LI FHLISZ pipe sk apstneam of UV anit
(W BEND 11258 e 8390 [ L= Ll ML THL1M2 |90 deg vertical bend US of UV abowe slab
PLUG VALVE 11258 o £390 (35 L LN oz FHAELS |90 deg vertical bend US of UV abowe slab
MPE 1125 ] ) 3 750 a1y anda PH.1642  [verbical pipe length, b0 be verified with pdf plan set
fr BEND 11236 1L 1 A300 L2 L% Ll sl FHeel |90 deg vertical bend US of UV under slab
PIPE 1128 ] &0 Sam0 [ 5400 oz ooz FHATL
h3* BEND 11256 "o &0 ) [ 013 L s fE AT
MPE 11259 it £ ) [ aar oz FHMITY  |pipe D5 of mag meter/flow spliter vault
L BEND 1125 140 £ CET 3 .18 i LE 7341800
e 2% 148 £ T Bat 100 a0z anan FHAB |pipe IS of plug valve in vault - lengsh to be confirmed with plan set pdf
LG VALVE N8 148 £ T 3 s L) 00341 LR
FIFE 11258 142 &0 a3 s 200 f g onas ISR |pipe US of plug valve in vaul - length to be confinmed with plan set pdi
TEE . BRANCH FLOW 1125 ] a0 &390 [ 10 LTRES ansmn THIF  [WYE Biling 8 conmection bo exisling 8 serving as UV bypass
=un theatgh B-inch mag meter size which appears by meet 10% Al requireme pis -
[ser "W Paf 2000020110201 14 005 Do came s DesigrCalesi Mag mebericherk of
rPE 140 &0 5050 T [ 1000 a0z TR |ednch mag meler boe s T percent fll s
[TEE - LINE FLOW i an 5050 8380 [ 30 o 732012
FIFE 40 an 5050 8380 [ EYEY 734,205
[TEE - LINE FLOW 140 an 5,050 EE) [ =" anamn 74,207
FIFE 140 an 5,050 ) [ 00 7,207
FLUG WALVE 140 an 6,050 e [ 00 a3 72106
(P 140 an 6050 ) [ 250 005 7342172
BEMD 40 &R 050 8380 a5 015 D L2182
rirE 140 U 5050 R [ L 20002 FHL2185
HGL in lagoos cell 3 ouifall siruchsre dewnedream of weis gabe. Anything greates
[than WSE shet during survey @ 734,60 suggeats that we need i lower e UV pe
[FHARP-EDGE ENTRANCE 11256 140 CLE2 &n 050 B30 [ 0.0 QLIRS anTis TH2NE  [trap or internsl weir. 16 freeboard is T3LT.

A0F5
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Braymer, MO WWTF
HYDRAULIC CALCULATIONS FOR UV Unit Capacity Flow (for information only)

DESCRIPTION: WWTF outfall from lagoon cell 3 through mag meter and UV to WWTF outfall
FLOW(GPDI: 290,000 (Capacity of the UV unit)
FLOW(GPM): 20139
FLOW(MGD): 029
FLOW [ FIFE NOM. DIA | GUT. DLA ] VULOCITY | LENGTH | PIFE K HIT.LOSS |CUM.LOSS|  HGL
REERENE NANERIAK (GPM) | PACTOR CLASS N} (N} 1IN FE5) [ip)) 1oss | FACTOR | 0T T T T
Upstream from outfall through mag meter through UV equi 7EL0000 (100 year fload elevation
ESWING CHECK VALVE CLsz L) a7 a0 L T FELMET
EXIT LOSS CLA2 L) 117 1600 an2 el FELMET
PIrE 52 & 117 23850 il L B FELDEG
TEE - BRANCE FLOW 2 & 117 1480 s [ A FELLEA |t downstoeam of LUV
rire: .82 &0 117 EE] anurs 0130 FALLAG
13 BEND .82 0 117 [RE ETIER 0135 FELLES
2 &0 117 w080 onzes a1em | FELLe0n
2 &0 117 3 sl 1681 FALLEEY |50 deg verkical bend 1% of LV under slab
Lz &0 117 DHE 1713 FALITIA [vertcal pipe length, to be vertfied with pf plan ses
rLaz & 117 30 00053 a1 FALI7T6 |50 dig vertical bend 1% of LV above slab
PLLG VALVE CLaz &0 Q080 117 050 it [Tt} FALLEHA |50 deg vertical besd 1% of LV above slab
e 142 &0 5080 117 250 e 18 FAL 180

HESL st D05 of Trojan UV inbernal weir, max FIGL heve per UV vendor [s 75064
2011.3% 148 CL 52 L1 S50 5390 117 5N L0 0200 FL205  [idepends on chevation of hous ping pad ard this elevation s based ikgpd)
Elevation of HGL on US end of Trejan UV per UV vendar. Assurmes 37
houschreping pad which will require the 90 deg verkical bend be lacabior subside
TELAIN the conerete pad factprint fer imai of the F1-FL 5

SHARP EDGE ENTRANCE

|[LXIT LO5S L B 3% 7 100 oz [ullrirl THLIT12

e pED R 117 230 e oz FHLITIN | pipe jast apstream of LUV anit

0" BEND i B 8390 117 L& QLCS o FRLITS2 |90 deg vertical bered US of UV above slab

PLLG WALVE w138 8390 117 L& Rl o RS |90 deg verbical bened US of UV above slab

e 20139 A3 117 8] DM AT FHAMP [vertcal pipe length, to be vern with pdf plan set

0+ BEND 0192 R 117 [E s ansnn FHIIL |0 deg vertical bend US of UV under slab

PIFE w139 R 117 5400 s anses 7268

H3* BEND w139 CE 117 018 ETERY [ITES EETREE

e EUE CET 117 00 iz anuls FALMLE | pipe D6 of mag meber/fow splitter vault

i3+ BEND 0139 %0 S50 T 117 013 o002 0848 7342488

e .39 L1 S0 e 117 100 o aness FHMI5 |pipe D5 of plug valve in vault - length to be canfimmed with plan set pdf
LG VALVE 38 E1 S50 EET 117 [ e 1081 TR

i 139 &0 S50 ) 17 aon o anm 73250 |pipe US of plug valve in vault - length 1o be confirmed with plan set pdf
TEE - BRANCH FLOW .38 ] &n 050 T 17 180 nnasa LATE} THIED |WYE filing o consection i exisiing 8 serving as UV bypass

ran through B-inch mag meter size which appears to meet 10% fill requirements -
seer “WAPEa{ IZO00Y 0TI ZITIA A0S Doooments DesignCalesiMag metericheck of

FIFE 10 &0 LR EE 17 100 s 158 eirh mag meler fee min 10 percent full i
FTEE - LINE FLOW i an s 5380 RG] [E] a00sd a1ss
FIFE 0 &0 S50 8380 w7 s LXE
FTEE - LINE FLOW 140 &0 S0 EE) 17 03 00054 wInEE
10 &0 S0 ) 17 150 i T
140 &0 G050 e 17 030 oane o1RE
i &0 S50 ) 17 50 ETIE 3075
140 &0 S0 83 ur 013 DR a2y
140 &0 @050 EE L7 Lig 00T o214
HGL in lagaan rell 3 nilfall struchare downwiream of weis gabe. Anything greaes
har WSE shet during survey T34 60 sggeats fhat we seed bo lower Bre UV p-
HART-EDGE ENTRANCE 301,30 140 CLE &0 @050 &30 L7 50 e faEE THLET irap or isternal weis, 26 frecboard js TILT.

SOFE



Braymer, MO WWTF

HYDRAULIC CALCULATIONS FOR peak daily flow (peak flow from HEC-HMS model using SCS rip run)

Summary of Design
Page 33 of 52

DESCRIPTION: Lagoon cell2 through MBBR to lagoon cell 3
FLOW(GPD): 115,000 (peak outflow from cell 2 with dinch pipe per HEC-HMS -rip run scenario)
FLOW(GPM): 7986
FLOW(MGD): 012
FLOW c FIFE NOM, DIA | OUT. DIA m LENGTH | FIFE K FIT.1085 | CUM.LOSS | HoL
ELEMENT MATERIAL wene | kacTor cLAsS e iy (e ) Loss | EacTOR | T 1) i COMMENTS
Tisien0 |FLEVATION OVER FXISTING FLOW CONTROL WEIR (L AGOON CFLL3 WSF)
EXITLOSS ke 140 &0 &0 oz R 140 005 anes 7351506
FIFE TaEs 140 &0 G300 6250 R s ams anzse TIA1659
FLUG VALVE TOER 140 a0 £000 £ oR 050 no0s3 a1z TARIT2
FIFE 708 0 &0 £900 £ nEl 230 a2 an TAEITH
ITEE - LINE FLOW TaEE 0 &0 &0 .28 oA [ anoaz anise TIRITI
PIFE Tu8E 140 &0 G900 &2 o as apor? a7 TIEITT
5" HEND TR 0 &0 G800 =) ol 015 ol anas TARITEY  |[norimnesl bend
Pk Tu ki o &1 £om &2 [} 1700 anmz e TANINTL
i BEND T i & B0 28 ) 15 [Eh A FARIBET |norinial bend
FI'E e s 10 L1 LL) v ] 2.0 oo fail ] fied T893
REDUCER TREG 140 &0 H900 250 (4] 030 [ ol QU TISA0ET
PIFE T E 140 &0 205 30 L2 350 D000 OnsEL T35 1061
i BENT) 70 140 L5 a0 05 R 3 i [t ans7 TASIOTL (500 cisg bend weder e trough
PIpE 75 i 140 .52 a0 3050 2350 [ 150 anme ansa 7asgr [vertieal pipe ko wele trough
TIOA00 [HGL por wiir brusgh exles
EXTT LOSS P 0 140 L5 80 2050 & [E2) 1 [ lird QUG TI6AER
FIFE [ 708 140 L5 an #05) 0 [ 4 A9005 A TI6IE
ITRF - BRANCH FLOW P 79 140 €150 &0 05 L 06 18 0060 L] THITH
FIFE HE 7O 140 L5 an 050 A0 o a0 e ame TIRAWD  |{comanan wall}
[PLACE HOLDER POR MBBR MEDLA RETENTION SEIVE HEADLOSSES - THIS
0433 ans TATH35  |WAS PULLED FROM CLARKSBURS
this headloss i duackbill heedloss wias budlt from
RUBHER FLAFPER CHECK: V<6 FI'S 1100 ams 737123 |oeadlosses provided by vendor - may need 10 be modified
PIPE D U 140 Ol a0 05 30 o 150 anoe a2 Ty ({ovmenan wall}
PLACE HOLDER FOR MBRR RETENTION SEIVE HEADLOSSES - THIS WAS
00433 2870 favanm (PULLED FROM CLARKSEURG
i hizacloss is pralled from dhackbill hoadioss spreadahoct thas was tuilt fom
(RUFBER FLAPPER CHECK: ¥ =6 TS 21100 a3 TR [ losses provided by vendes - may noed o be medified
PIFE D 056 140 CL52 &0 S.05n B ) 300 0004 03974 TINT oo well)
i BEND i3 708 140 s # #0505 a0 [ [ [ (3884 7373184
FIFE. o 7956 140 L5 5 050 £ "3 a0 a0y 23w TIAF |vertical pipe in air iR st
PROJECTING ENTEANCE o TUAE 141 CLs2 2.0 S8 30 oL 0.8 [y a4y 7373717 [HIGLIN AIR LIFT VERTICAL OUTFALL PIFING
L into airlift at 75069 HIGL from trae gravity flow is 735,08
EXIT LOES THE 130 & 6630 £10 [ 100 [ESEY am
FIPE T 130 e GG £110 [ anme s
M5 BEND TS 130 0 LAY &110 ne7 15 B0 R FL a2 Y3282, HEL from brue gravity fow is 72006
PR TH & &A30 £100 L 1500 S ana k
2.5 BEND TuEE &0 BAI £l a7 i s oz TIEANTL |FL @A TALH0, HEGL froes true graviy flow ls 73313
PIPE o &l B30 &1 [ 2780 anrs et EEERFTT
ILARP-EDGE TNTRAMCE TH s ] B £100 [ 04 [ a0k TARAZ06 | ML 3t trash basket struchune = 733,06, HGL from b gravity flow is 73526
T332500 |CONTROLLING HCL at US end of &° (HGL in trash basket stnachare)
T3R50 [botiom of trash bavkes, to be confirmed
130 35000 D50 THI |PLACE HOLDER FOR TRASH BASKET HEADLOSS
FXIT LSS T 130 a0 S &1 AT fo] BoE 05119 TIA2400 | FL 2 TALAR HGL s brue gravity (ow is 73471
FIFE 708 130 &0 SR &1 L az anm2 Azl TH 21
PLUG VALVE 7438 140 &n &an s e s amoss 65154 TAI45E | FL 2t TRAS, HGL from trae gravivy Oow |s 73472
PIPE TRER 140 &0 a900 ez 1] 3o anE R T4 [FLaa TH0e4, HIGL fzom trae gravity How s 73087
TIAATH0 |[CONTROLLING HGL al US end of 6 (HGL al & x 6 reduces)




Braymer, MO WWTF

HYDRAULIC CALCULATIONS FOR peak daily flow (peak flow from HEC-HMS model using SCS rip run)

WWTEF outfall from lagoon cell 3 through mag meter and UV to WWTF outfall

Summary of Design
Page 34 of 52

DESCRIPTION
FLOW(GPD) 115,000 (peak outflow from cell 2 with 4inch pipe per HEC-HMS — rip run scenario)
FLOW(GPM): 7936
FLOW(MGD) 012

c FIFE LENGTH FIFE K FAT.LOSS | CUM. LOSS HOL

MATERIAL FACTOR cLAss iFT) LOSS | FACTOR FT) COMMENTS

10 [ T ] T

140 Ai0s? i Fadsur

i (2 e 7345028

10 a0 A a4 739162 [VERTICAL FIPE AT INTAKE

e 00417 angm IS [HOL a2 cell 21 sutlet co

PROJECTING ENTRANCE

]

1076



Braymer, MO WWTF
HYDRAULIC CALCULATIONS FOR peak daily flow (peak flow from HEC-HMS model using SCS rip run)

Summary of Design
Page 35 of 52

DESCRIPTION: Lagoon cell 2 through MBBR to lagoon cell 3
FLOW(GPD): 162,085 (peak outflow from cell 2 with 4inch pipe per HEC-HMS- rip run scenario)
112.56
FLOW(GPM): 016
FLOW(MGD):
oW c FIFE NOM, DIA | OUT. DIA o | VELOCITY | LENGTH | PIPE CUM.LOSS | HolL
SRR BN wes) | racToR cLAsS e = s est = Loss ) (5 o NENTE;
7351000 [FLEVATION OVER EXISTING FLOW CONTROL WEIR (LAGOON CFLL 3 WSE)
EXIT LOSS 11256 S000 E2E0 1o [ELd b anz TAENN
PIPE 11256 900 &.280 s NER 0459 TAR2E
PLUG VALVE 11256 £900 £250 05 00105 0655 7I5INE
PIPE 11256 6900 €250 23 s 06T 7353507
TEE - LINE FLOW 11256 £ 280 = 00063 st 735351
PIFE 11256 LB00 280 as anmEz s 7A53613
5" HENL 11256 £80 20 013 (X5 [T 735265  [orizontal bend
(PP 11256 690 &2 amss s Fa%28I0
L15* BENIDY 11286 B8 240 013 .08 ansan FA52841  [rorizontal bend
FI'E 11286 L 240 .00 L 01083 TR
RECUCER 11258 S0 6250 ) [XiE- 01075 FISTS
FITE 11256 Ay L 350 Qe 01083 T2
[0 BENDY 11256 Ay A0 A 0020 01109 TISIND (30 disg bend under weir trough
[ 11256 5050 £330 150 o w11 7353006 [vertical pipe to weit trough
FaBAB0 [HGL per weix brosgh cales
EXITLOSS P 11256 L5 = aw0 e 100 DU 00056 TI6 9366
FIPE 11256 L5 ansy A¥0 L) am A0S 00075 TIRAFTS
TEF - ERANCH FLOW e 11256 L5 050 30 0 L [T anad TG4
IR o 11256 s 050 a0 s Ao anwr anm 73RA501  |jomanan wall|
FLACE HOLDER FOR MBBR MEDLA RETENTION SEIVE HEADLOSSES - THIS
(Yo a4 TAT0A  |WAS PULLED FEOM CLARKSBURG
duackbill b that was built from
RUBSER FLAFPER CHECK: V< FPS 21200 0263 737144 |eadlosses provided by wendor - may need fo be modified
FIFE [y nz% 10 CL52 a0 s a0 [ & s 2628 Farreag  |loomanan wall}
FLACE HOLDER FOR MBBR RETENTION SEIVE HEADLOSSES - THIS WAS
0.0433 O34T 737277 |PULLED FROM CLARKSEURG
g g duackbill . that was bl o
(RUBRER FLAFPER CHECK: ¥ <6 TP5 1608 AFHFL FARANTL [readlonses provided by wender - mag nend to b medified
FIFE 11256 140 8 bl a0 L] 3o a7 05078 TITAFTE  |Loaranan wll}
50* HENID 11256 141 n 050 ) 04 [ 00020 508 TA7 478
FIFE. 11256 140 050 5360 o anara asimi TIRALNL  |verbical pipe i aie lif stuctune
[PROJECTING ENTRANCE =3 11256 it Lk A1 it .50 063 i [l 05184 737444 |HGL IN AIK LIFT VERTICAL OUTFALL PIPING
EXIT LOES 11286 g ) £110 10 L e anme
FIFE 12 63 EAR 14 Rl L) Fanied
H5° BENDY 11256 SEHEY 10 1.3 015 005 0054 TARALHE |FLas 73283, HGL from true gravisy fow is 753,10
PIPE 11256 &0 6630 £110 18 1500 amsn ansi 7331311
[0 5 [END 11286 6630 £110 13 (i) 00018 s TASIE  |FL 2t TR0, MGL froes true gravlty flow ls 73318
PIPE 11256 ) £110 10 280 anse s EEER
ILARE-CDGE TNTRAMCE 11286 &0 L AR i [ oS a0 TARATTE |[L at trash baskes structure = 733,08, HGL from trae gravity flow is 73531
TEEIL0  |CONTROLLING HGL at US end of 4° (HGL in trash basket stmachare)
T3RTEW  |bottom of trash baskes, to be confirmed
LR 05000 73423 |PLACE HOLDER FOR TRASH BASKET HEADLOSS
FXIT 1085 FYC_ASTM 11256 &0 S &1 13 7] 00% 0533 73536 L al TAAAB, HOL frues brue gravity Dow is 72478
PIFE FYC_ASTM 1256 &0 SR £110 15 EE anmz A5 742578
PLLIG VALVE 11256 &0 a0 £.250 117 05 00105 0538 7IAT653 |FL at 73448, HGL from true gravity ow is 734,77
PIPE 11256 &0 &80 £.280 117 £ anEa 568 74206 |IL 3t T36A, HGL from true gravity fow ls 730,02
TALSEN |CONTROLLING HGL af US end of 6* (HGL a8 2 8 reduces|




Braymer, MO WWTF
HYDRAULIC CALCULATIONS FOR peak daily flow (peak flow from HEC-HMS model using SCS rip run)

Summary of Design
Page 36 of 52

DESCRIPTION: lagoon cell 2 through MBBR to lagoon cell 3
FLOW(GPD): 162,085 (peak outflow from cell 2 with 4inch pipe per HEC-HMS- rip run scenario)
G 112,56
FLOW(GPM
¢ ) 0.16
FLOW(MGD):
NOM. DA | OUT. D14 mn LENGTH | FIFE K FIT.LOSS | CUM.LOSS HolL
[ ! LA RIA 1Ny ] 1N (FT) L0855 | FACTOR FIY MM,
REDUCER [T Az (=3 o T
PIFE A0 Az oz I
S0 DBEND 4800 Az 5. o IS
e 4500 Az a0 00253 TIRDOEF [VERTICAL PIFE AT INTAKE
F 1256 141 1 4500 2.5 omzs a7 HEGL at eell 24 outlet co

40F6
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Braymer, MO WWTF
HYDRAULIC CALCULATIONS FOR peak daily flow (peak flow from HEC-HMS model using SCS rip run plus RECIRCULATED 1XQ FOR FUTURE RETURN)

DESCRIPTION: lagoon cell 2 through MBBR to lagoon cell 3
FLOW(GPD): 162,085 (peak outflow from cell 2 with 4inch pipe per HEC-HMS- rip run scenario) Recirc. Flow 277.083 GPD
FLOW(GPM): 11256 192.42gpm
FLOW(MGD): 0.16 0.28MGD
Fow c FIvE wospna [ ovr o | w [veoory | ceneta | mee ® AT Loss [ cuvotoss | nol
[ESY AL west) | eacToR cLass 1N} Ny ] e} (T Loss | ractoR | o 1) (1 CMEREG
T3EIeM |FLEVATION OVER FXISTING FLOW CONTROL WEIR (LAGOON CFLL 3 WSE)
EXIT 0S8 1256 i &0 900 6280 1w [ anzi 731
FIPE 11256 1 & 900 250 anzR A 73523
FLUGVALVE n256 1 & 90 £2m s s anes IR0
e 1256 140 o 6900 ez 23 anm3 anez 7as2m
TEE - LINE FLow 1256 140 & ey ez i rooss anes Faname1
ve 1256 140 &n o e s anma an 752623
15" uENDy 1288 140 e ez s sz anrs Tan2s4 |norizontal bend
(v 2% 140 50 20 o0 anss ansin Fan
L15* BEND 1256 1l 800 = [i5E) [0 anan 782841 [orizoocal bend
e 11256 1 [ 280 1020 e A 748 2053
REDUCER 1256 iy 00 280 0z (1] awrs 7352975
rITE 11256 i w050 a0 350 an00s a0 7352050
Fio® BEND 1256 140 w5 st = 00 atie TIEI00 |30 g bend ender welr trough
P 11256 140 o151 5050 230 150 anms a1 7353006 |vertical pupe 1o wele trough
TI64300 [HGL por wei brousgh cales
EXIT L0 P |EEE| o &0 050 w0 112 1w [T ans 769454
FITE P 19242 i & (s a0 112 1w anig anzia TII5E
ITEF - BRANCH FLOW e a4z 1 ] S50 &30 112 18 [ ansia TG
TR e T 10 &0 S50 a0 112 30 anaA ansi TIRARA |fcomman wall)
[ PLACE HOLDER FOR MBBR MEDLA RETENTION SEIVE HEADLOSSES - THIS
19242 o avem 7370718 |WAS PULLED EROM CLARKSBURE:
duckbill
RUBSER FLAPPER CHECK: V < 4 FI% 19242 02700 adim 7373418 |eadlosses provided by vendor - may need to be modified
PIFE o w242 140 CLE2 E] f.050 350 L2 150 anmy o Far3a? |lovmman wall}
FLACE HOLDER FOR MBAR RETENTION SEIVE HEADLOSSES - THIS WAS
19242 (I aana Taad20 |PULLED FROM CLARKSBURG
<his heaellns is prlled fram dhackbill bieadloss sproadshust that was busilt from
(RUBHER FLAPFER CHECK: V =6 JT5 1242 sz a7 97 5E [Pl peoviced by vendor - s fod B medifiod
PITE P 19342 1 50 S5 e 112 30 anole arsm 7376978 |tenwanan wall}
b0 BEND) o 19242 1 &0 %050 w0 112 van twss az7ie 73770
IR o 19242 0 = a0 a0 112 s anms azm TIRTNT |wertival prpe i i lif structure
PROJECTING ENTRANCE 13 18242 10 L a0 S £30 112 [ s g HGL [N AIK LIFT VERTICAL OUTFALL PIFING
19242 VL i airlift at 732,53, WGL from trae gravity fow is 73
EXIT Lo 19242 B30 £110 3H 1w (8 ana
PIE 18242 B £110 34 s antez sty
15* BEND 19242 B0 110 34 55 s angss FL 38 73283, HGL from true gravity Flow is 73320
i 18242 BRI e 3H anass iy
2 5 BEMD w242 (=3 £110 m [ tosz a0 L 24 732,60, HGL froes true gravlty fow ls 733,38
e 18242 B 110 m 7m0 anss a2sH
TARF-EDGE ENTRANCE 19242 26 160 TSI i G110 i s [y azmz 1L a1 trasih basket strustune = 735,05, HGL from true gravity flow is 73541
19242 [ CONTROLLING GL 2t US end of 6° (HGL in trash basket stractare)
19242 [Bottom of trash baskes, o be confirmed
19242 130 05008 asnin FLACE HOLDER FOR TRASH BASKET HEADLOSS
FNIT 1055 T 130 {160 7Sy & SR £110 m 1 (0485 LE FL 34 T34.45, HGL from true gravity How s 73455
PIFE 42 130 60 7SIy 0 SR enn 34 330 ami asEn
FLUGVALVE 19242 140 1w 0 a0 280 13 0z s asin [FL 2t 73408, HGL from trae gravity Oow |s 734,87
PIPE 15242 140 1.5 &0 900 E250 1% 3o onved R84 [FL a1 73464, HGL from trae gravity flow is 735.02
uzaz [CONTROLLING HGL 2t US end ol 8 (HGL a1 8 1 6 reduees)
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Braymer, MO WWTF
HYDRAULIC CALCULATIONS FOR peak daily flow (peak flow from HEC-HMS model using SCS rip run plus RECIRCULATED 1XQ FOR FUTURE RETURN)

DESCRIPTION: lagoon cell 2 through MBBR to lagoon cell 3
FLOW(GPD): 162,085 (peak outflow from cell 2 with inch pipe per HEC-HMS- rip run scenario) Recire.Flow 277.085GPD
FLOW(GPM): 11256 192.42gpm
FLOW(MGD): 0.16 0.28MGD
LOW © mrr NoMm D[ ouroia | m  [vitoorny [ tevemn | mre [ FIT.LOSS | CUM LOSS | WGt
ELEMEN, MALEKIAL A | FACTOR cLass ] %] (] 1FPs) [] 1oss | ractor | o T N OO
EDUCER T A & < a0 T il o2 Goe0s 7] ET]
PE 8242 ™ 4500 am a4 20 i 00546 IS 146
BEND 242 14 4500 azm i 030 o0 LIRS A2
rE 19242 My 4500 420 441 4 o6 0253 7483736 [VERTICAL PIPE AT INTAKE
PROVECTING ENTRANCE 19242 1 s w 4500 w2 i 080 o240 s 7ISSISE [HGL ab cell 26f outhel comtrofled CELL2




Braymer, MO WWTF

HYDRAULIC CALCULATIONS FOR peak daily flow (peak flow from HEC-HMS model using SCS rip run)

DESCRIPTION!
FLOW(GPDI:
FLOW(GPM)
FLOW(MGD)

UV to Clarifier (bypass around cell 3)

Summary of Design
Page 39 of 52

162,085 (peak outflow from cell 2 per HEC-HMS- rip run scenario)
11256
0:16
TLow c PIPE NOM.DIA | OUT.DIA | 1D | vILOCITY | LENGTH | PIPE K FIT.10SS [cUM 1oss|  HGL
i ind SRALERIAL (GPM) | FACTOR crass ay [ i (FPs) (T} LOSS | FACTOR | (P17l (T} (FTH NI,
[HCL at tee upstream of mag meter vault - see results here:
"W\ Pref 20000(201141261118 008 Documents\DesignCalestHydraulic
&0 7341200 |Calesthydraulies for yard piping-cell 3 through UV and iag meter 1o outfall xlsx*
y &0 6900 628 1w 7 no0es Q0068 | 731268 [pape just upstmeam of UV umt
oI &0 5900 628 1 013 A 90 g vertical bend US of UV above slab
o &0 5900 250 117 o017 Ivertical pipe length, 10 be verified with pdf p
aliy &0 £.900 6280 117 008 0.0016 00206 190 deg vertical bend US of UV under slab
e a0 6.900 6.260 117 2319 00212 00415
o 60 5900 6280 117 s oo | ama 5° x 6" e connection o pipe between cell 3and UV
o1 50 5300 6280 17 wm: | oosss a7
jalig a0 6,900 6250 117 nos 00016 A.0815
i 140 &0 £.900 #.260 117 20.00 L0183 00998
Bl 140 &0 £.900 6260 117 015 10,0032 01029
DIF a0 6,500 280 117 1515 a1168
o 50 5900 6280 117 1510 a5t
tee connection to line from Clarifier bo cell 3, less than 7352080 s0 6 is OK (ie
TEE - BRANCH FLOW o 11256 L2 a0 £.900 6250 117 180 10,0380 0548 7346687 |this run daesn't eantrol)

1afl



EXISTING CELL 3 FLOW CONTROL STRUCTURE

Weir calculations using the Kindsvater-Shen equation

V-NOTCH WEIR:

Summary of Design

Page 40 of 52

lnputs:
Qmin (GPD): 0
Qmax (GPD):  162085.00
0 (degrees) 90
Total Height of weir (in): 5
Total Height of weir (ft): 0.42 5
Elevation of bottom of v-notch: 734.79 Q=428C tan[fj (h e k)S 12 R KR RS
Outputs: where O = Discharge (cfs) U_Ds.g | g.géa
C: 0.577904885 C = Discharge Coefficient 0.56 =L noos =
K (ft): 0.002902517 8 = Motch Angle “hse 0004 =
b = Head (B 052 k= 0002
3 0.5 o
hvs Q table: k=Head Correction 20 40 &0 =11 100
Factor (ft) Motch Angle (degress)
h (ft) Q(GPD) | Q(gpm) WSE
0.00 0.73 0.00 73479 C =0.607165052 - 0.000874466963 @ + 6.10393334x10°F 02
o 202 002 LSS k (ft) = 0.0144902648 - 0.00033955535 @ +3.29819003x10° @* - 1.06215442x10°% &°
0.02 126.89 0.09 734.81 SR - 2 2232 = e
003 371390 03 CRYNS) where © is the notch angle in degrees
0.04 609.43 0.42 734.83
0.05 1,028.93 0.71 734.34
0.06 T,586.30 T10 73435
007 229389 150 73456 Q (gpm) vs h (ft)
0.08 3,163.26 220 734.87
0.09 4205.18 292 734.88
0.10 5,429.76 377 734.89 140.00 -
0.11 6,346.59 475 734.90
0.12 8,464.31 5.88 734.91
0.13 10,293.15 715 734.92 120.00 - 4
0.14 12,340.00 857 734.93 /
0.15 14,613.43 10.15 734.94
0.16 17,121.23 T1.89 734.95 100-00 - /
0.17 19.870.96 1380 734.96
018 33.869.02 15.88 73497 80.00 - 4
0.19 26,125.24 1814 734.98
0.20 29,643 31 20.59 734.99
021 33,432.39 2322 735.00 L
0.22 37,497.55 26.04 735.01
023 41,845.71 29.06 735.02 /
0.24 46,483.15 3228 735.03 4000 - -
0.25 51,416.01 3571 735.04
026 56,650.32 39.34 735.05 2000 - P
027 62,191.97 43.19 735.06 /
0.28 68,046.77 4725 735.07 |
0.29 74,220.39 51.54 735.08 0.00 ,
0.30 80,718.43 56.05 735.09
0.31 87,546.36 60.80 735.10 0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45
head h (ft)
032 94,709.61 65.77 73511
033 10221348 | 7098 735.12
034 110,06321 | 7643 735.13
035 118263.95 | 82.13 735.14 | ADF
036 126,820.78 | 88.07 735.15
037 13573872 | 94.26 735.16
0.38 145,022.71 100.71 735.17 max month ADF/permitted flow
039 154,677.63 | 107.42 735.18
0.40 164,708.28 114.38 735.19 anticipated peak from HEC-HMS
0.41 175,119.42 | 121.61 735.20
0.42 18591574 | 129.11 73521

1 OF 1
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Bartlett  West

Project No, 20114.003

Project: Braymer Wastewater System Improvements
Subject: Lagoon Storage and Flow Control Structures
Location: Braymer, MO

Cell 2 Dlscharge Calculations Structure between Cell 2 and Cell 3 has two pipes
Orifice calcs: : leaving Cell 2 at an upward angle (elevation of pipes
= / — in Cell 2 13 unknown and elevation of pipes when
0,=C,4,\25(H - E, P

enter structure is also known) and has 1 discharge
pipe leaving structure to enter Cell 3. All pipes are
@, = orifice outflow 8" DI

(', = orifice discharge coefficient

= acceleration due to gravity 32.2 ft/s?
A, = net opening area = nd*/4

H = water Elevation

E_, = elevation of orifice

Equations Used:

C,= 0.62
#1: #2: #3:
FL orifice = 734.64 ft 73582 [t fi
Number of orifices = 1 1
Diameter of Orifice = 41n 8 in n

Water Total Total

Elevation H Q Q H Q Q H Q Q Q Q

(ft) (ft) (cfs) (gpd) (ft) (cfs) (gpd) (ft) (cfs) (gpd) (cfs) (gpd)
Bottom Cell 2

727.97 -6.84 0.00 0 -8.18 0.00 0 727.97 0.00 0 0.00 0
728.07 -6.74 0.00 0 -8.08 0.00 0 728.07 0.00 0 0.00 0
728.17 -6.64 0.00 0 -7.98 0.00 0 728.17 0.00 0 0.00 0
728.27 -6.54 0.00 0 -7.88 0.00 0 728.27 0.00 0 0.00 0
728.37 -6.44 0.00 0 -7.78 0.00 0 728.37 0.00 0 0.00 0
728.47 -6.34 0.00 0 -7.68 0.00 0 728.47 0.00 0 0.00 0
728.57 -6.24 0.00 0 -7.58 0.00 0 728.57 0.00 0 0.00 0
728.67 -6.14 0.00 0 -7.48 0.00 0 728.67 0.00 0 0.00 0
728.77 -6.04 0.00 0 -7.38 0.00 0 728.77 0.00 0 0.00 0
728.87 -5.94 0.00 0 -7.28 0.00 0 728.87 0.00 0 0.00 0
728.97 -5.84 0.00 0 -7.18 0.00 0 728.97 0.00 0 0.00 0
729.07 -5.74 0.00 0 -7.08 0.00 0 729.07 0.00 0 0.00 0
729.17 -5.64 0.00 0 -6.98 0.00 0 729.17 0.00 0 0.00 0
729.27 -5.54 0.00 0 -6.88 0.00 0 729.27 0.00 0 0.00 0
729.37 -5.44 0.00 0 -6.78 0.00 0 729.37 0.00 0 0.00 0
729.47 -5.34 0.00 0 -6.68 0.00 0 729.47 0.00 0 0.00 0
729.57 -5.24 0.00 0 -6.58 0.00 0 729.57 0.00 0 0.00 0
729.67 -5.14 0.00 0 -6.48 0.00 0 729.67 0.00 0 0.00 0
729.77 -5.04 0.00 0 -6.38 0.00 0 729.77 0.00 0 0.00 0
729.87 -4.94 0.00 0 -6.28 0.00 0 729.87 0.00 0 0.00 0
729.97 -4.84 0.00 0 -6.18 0.00 0 729.97 0.00 0 0.00 0
730.07 -4.74 0.00 0 -6.08 0.00 0 730.07 0.00 0 0.00 0
730.17 -4.64 0.00 0 -5.98 0.00 0 730.17 0.00 0 0.00 0
730.27 -4.54 0.00 0 -5.88 0.00 0 730.27 0.00 0 0.00 0
730.37 -4.44 0.00 0 -5.78 0.00 0 730.37 0.00 0 0.00 0
730.47 -4.34 0.00 0 -5.68 0.00 0 730.47 0.00 0 0.00 0
730.57 -4.24 0.00 0 -5.58 0.00 0 730.57 0.00 0 0.00 0
730.67 -4.14 0.00 0 -5.48 0.00 0 730.67 0.00 0 0.00 0
730.77 -4.04 0.00 0 -5.38 0.00 0 730.77 0.00 0 0.00 0
730.87 -3.94 0.00 0 -5.28 0.00 0 730.87 0.00 0 0.00 0
730.97 -3.84 0.00 0 -5.18 0.00 0 730.97 0.00 0 0.00 0
731.07 -3.74 0.00 0 -5.08 0.00 0 731.07 0.00 0 0.00 0
731.17 -3.64 0.00 0 -4.98 0.00 0 731.17 0.00 0 0.00 0
731.27 -3.54 0.00 0 -4.88 0.00 0 731.27 0.00 0 0.00 0
731.37 -3.44 0.00 0 -4.78 0.00 0 731.37 0.00 0 0.00 0
731.47 -3.34 0.00 0 -4.68 0.00 0 731.47 0.00 0 0.00 0
731.57 -3.24 0.00 0 -4.58 0.00 0 731.57 0.00 0 0.00 0
731.67 -3.14 0.00 0 -4.48 0.00 0 731.67 0.00 0 0.00 0
731.77 -3.04 0.00 0 -4.38 0.00 0 731.77 0.00 0 0.00 0
731.87 -2.94 0.00 0 -4.28 0.00 0 731.87 0.00 0 0.00 0
731.97 -2.84 0.00 0 -4.18 0.00 0 731.97 0.00 0 0.00 0
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Project No. 20114.003

Project: Braymer Wastewater System Improvements Subject: Lagoon Storage

and Flow Control Structures Location: Braymer, MO

italized print indicates cells calculated by linear interpolation for flows less than ' full as the orifice calculation is based on the centroid of the orifice
(linear interpolation between FL of orifice and first non-zero flow)

2/27/2025

Summary of Design

732.07 274 0.00 0 4.08 0.00 0
732.17 2.64 0.00 0 -3.98 0.00 0
73227 254 0.00 0 -3.88 0.00 0
732.37 244 0.00 0 -3.78 0.00 0
732.47 234 0.00 0 -3.68 0.00 0
732.57 224 0.00 0 -3.58 0.00 0
732.67 2.14 0.00 0 -3.48 0.00 0
732.77 2.04 0.00 0 338 0.00 0
732.87 194 0.00 0 -3.28 0.00 0
732.97 1.84 0.00 0 -3.18 0.00 0
733.07 174 0.00 0 -3.08 0.00 0
73317 1.64 0.00 0 -2.98 0.00 0
73327 154 0.00 0 -2.88 0.00 0
733.37 144 0.00 0 -2.78 0.00 0
733.47 134 0.00 0 -2.68 0.00 0
733.57 124 0.00 0 2.58 0.00 0
733.67 114 0.00 0 248 0.00 0
733777 1.04 0.00 0 238 0.00 0
73387 0.94 0.00 0 2.28 0.00 0
733.97 0.84 0.00 0 2.18 0.00 0
734.07 0.74 0.00 0 2.08 0.00 0
734.17 0.64 0.00 0 -1.98 0.00 0
73427 0.54 0.00 0 1.88 0.00 0
73437 044 0.00 0 178 0.00 0
734.46 20.35 0.00 0 -1.69 0.00 0
734.47 034 0.00 0 -1.68 0.00 0
734.57 024 0.00 0 -1.58 0.00 0
734.64 0.17 0.00 0 -1.51 0.00 0
734.67 0.14 0.01 9,211 148 0.00 0
73477 0.04 0.06 39,014 138 0.00 0
73487 0.06 0.11 70,618 128 0.00 0
734.97 0.16 0.18 113,406 118 0.00 0
735.07 0.26 0.22 143,996 -1.08 0.00 0
735.12 0.31 0.24 157,073 -1.03 0.00 0
735.14 0.33 0.25 162,251 1.01 0.00 0
735.17 0.36 0.26 169,141 20.98 0.00 0
735.18 037 027 171,453 0.97 0.00 0
73528 0.47 0.30 193,055 -0.87 0.00 0
735.38 0.57 0.33 212,472 0.77 0.00 0
735.48 0.67 036 230,257 0.67 0.00 0
735.53 0.72 037 238,653 20.62 0.00 0
735.58 0.77 0.38 246,763 0.57 0.00 0
735.68 0.87 0.41 262,233 047 0.00 0
735.78 0.97 0.43 276,340 -0.37 0.00 0
735.82 1.01 0.44 282,471 -0.33 0.00 0
735.88 1.07 0.45 290,713 -0.27 0.05 30,549
735.98 147 0.47 303,954 0.17 0.13 81,463
736.08 127 0.49 316,642 20.07 0.20 132,377
736.18 137 0.51 328,341 0.03 0.28 183,291
736.28 147 0.53 340,603 0.13 0.62 | 399,474
736.38 1.57 0.54 351,972 0.23 0.83 534381
736.48 1.67 0.56 362,985 0.33 099 | 641,519
736.58 1.77 0.58 373,674 0.43 .13 733,165
736.68 1.87 0.59 384,065 0.53 126 814,564
736.78 1.97 0.61 394,183 0.63 137 888,537
736.88 2.07 0.63 404,047 0.73 148 | 956,308
736.98 2.17 0.64 413,676 0.83 158 |1,020,522
737.08 227 0.65 423,086 0.93 1.67 |1,080,486
737.18 237 0.67 432,292 1.03 1.76  |1,137,292
737.28 247 0.68 441,305 .13 1.84 |1,191,393

732.07 | 0.00 0 0.00 0

73217 | 000 0 0.00 0

73227 | 000 0 0.00 0

73237 | 000 0 0.00 0

73247 | 000 0 0.00 0

73257 | 000 0 0.00 0

732.67 | 000 0 0.00 0

732.77 | 0.00 0 0.00 0

73287 | 000 0 0.00 0

73297 | 000 0 0.00 0

733.07 | 0.00 0 0.00 0

73317 | 000 0 0.00 0

73327 | 000 0 0.00 0

73337 | 000 0 0.00 0

73347 | 000 0 0.00 0

73357 | 000 0 0.00 0

73367 | 000 0 0.00 0

73377 | 000 0 0.00 0

73387 | 0.00 0 0.00 0

73397 | 0.00 0 0.00 0

73407 | 0.00 0 0.00 0

73417 | 000 0 0.00 0

73427 | 000 0 0.00 0

73437 | 000 0 0.00 0

73446 | 000 0 0.00 0

73447 | 000 0 0.00 0

73457 | 000 0 0.00 0

73464 | 0.00 0 0.00 0 FL4"

73467 | 000 0 0.01 9,211

73477 | 000 0 006 | 39914

73487 | 0.00 0 011 | 70,618

73497 | 000 0 0.8 | 113,406

73507 | 0.00 0 022 | 143,99

73512 | 000 0 024 | 157073

735.14 | 0.00 0 025 | 162,251 |UGL from inletc,

73517 | 000 0 026 | 169,141

73518 | 0.00 0 027 | 171453

73528 | 0.00 0 030 | 193,055

73538 | 0.00 0 033 | 212472

73548 | 0.00 0 036 | 230257

73553 | 0.00 0 037 | 238,653 | wse

73558 | 0.00 0 038 | 246,763

73568 | 0.00 0 041 | 262,233

735.78 | 0.00 0 043 | 276,840 [HGL from inletc,

73582 | 0.00 0 044 | 282471 |FL g

73588 | 0.00 0 050 | 321,262

73598 | 0.00 0 060 | 385417

736.08 | 0.00 0 069 | 449,019

736.18 | 0.00 0 0.9 | 512,132

736.28 | 0.00 0 115 | 740,076

736.38 | 0.00 0 137 | 886,353

73648 | 0.00 0 155 | 1,004,504

736.58 | 0.00 0 T71 | 11063839

736.68 | 0.00 0 185 | 1,198,629

736.78 | 0.00 0 198 | 1,282.720

736.88 | 0.00 0 201 | 1360355

736.98 | 0.00 0 222 | 1,434,199

737.08 | 0.00 0 233 | 1503572

737.18 | 0.00 0 243 | 1,569,582 | op of berm

73728 | 0.00 0 253 | 1.632.698
20f2
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Cell 1 Elevation-Area Table for HEC-HMS: (water depth at time of survey= 4.76)

Elev (ft.) Area (ac.) Area (ft)

730.99
731
732
733
734
735

735.75
736

736.68
737
738

738.68

Cell 2 Elevation-Area Table for

7.108
7.109
7.301
7.495
7.689
7.885
8.029
8.108
8.255
8.325
8.560
9.443

309,604.35 (lagoon bottom)

309687.695

318048.843

326467.737

334944377

343478.762

349752.070 {WSE)

353164.439

359,604.54 (2 ft freeboard) 5.69

362635.174

372877.666

411340.686 {TOP OF BERM) lowest top of berm elevation
highest top of berm elevation

HEC-HMS: (water depth at time of survey= 7.56)

Elev (ft.) Area (ac.) Area (ft)

727.97
728
729
730
731
732
733
734
735

735.53

735.18
736
737

737.18

Cell 3 Elevation-Area Table:

3.402
3.405
3.511
3.618
3.726
3.836
3.947
4.059
4.173
4.235
4.189
4.296
4.445
4.650

Elev (ft.)
727.47
728
729
730
731
732
733
734
734.59
734.79
735
736
736.79

Area (ac.) Area (ft)

0.876368
0.904485
0.958546
1.013938
1.070662
1.128718
1.188106
1.248826
1.285845
1.300038

1.31494
1.374122
1.485904

148,184.97 (lagoon bottom)

148321.351

152924.456

157586.785

162308.336

167089.110

171929.107

176828.327

181786.769

184465.260 {WSE)

182,464.15 (2 ft freeboard) 7.21

187152.470

193604.250

202571.667 {TOP OF BERM) lowest top of berm elevation
highest top of berm elevation

(water depth at time of survey= 7.12)

38,174.61 (lagoon bottom)
39399.3844
41754.2537
44167.1414
46638.0473
49166.9714
51753.9139
54398.8746
56011.41 (WSE)
56,629.65 {2 ft freeboard)
57278.7958
59856.7422
64725.9727 {TOP OF BERM) lowest top of berm elevation
highest top of berm elevation

738.68
744.92

737.18
740.93

736.79
737.92

Summary of Design
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Summary of Design
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SCS 1 in 10 year synthetic storm event for HEC-HMS

Date & Time (time Storm Flow ADF Dry weather Total Flow
ending) (CFS) (CFS) (CFS)
2023-04-10 12:00:00 02 0.175 0.375
2023-04-10 12:15:00 0.2 0.175 0.375
2023-04-10 12:30:00 0.2 0.175 0.375 SCS Type 2 Storm - 24hour, 10year
2023-04-10 12:45:00 0.2 0.175 0.375 Date Range 4/10/2023 12:00
2023-04-10 13:00:00 0.18 0.17 0.35 4/12/2023 10:45
2023-04-10 13:15:00 0.19 0.17 0.36
2023-04-10 13:30:00 02 0.17 0.37
2023-04-10 13:45:00 0.22 0.17 0.39
2023-04-10 14:00:00 0.23 0.165 0.395
2023-04-10 14:15:00 0.25 0.165 0.415
2023-04-10 14:30:00 0.28 0.165 0.445
2023-04-10 14:45:00 0.3 0.165 0.465
2023-04-10 15:00:00 0.31 0.1775 0.4875
2023-04-10 15:15:00 033 0.1775 0.5075
2023-04-10 15:30:00 0.36 0.1775 0.5375
2023-04-10 15:45:00 0.38 0.1775 0.5575
2023-04-10 16:00:00 0.4 0.1775 0.5775
2023-04-10 16:15:00 0.43 0.1775 0.6075
2023-04-10 16:30:00 0.45 0.1775 0.6275
2023-04-10 16:45:00 0.47 0.1775 0.6475
2023-04-10 17:00:00 0.5 0.19 0.69
2023-04-10 17:15:00 0.51 0.19 0.7
2023-04-10 17:30:00 0.53 0.19 0.72
2023-04-10 17:45:00 0.55 0.19 0.74
2023-04-10 18:00:00 0.6 0.1925 0.7925
2023-04-10 18:15:00 0.62 0.1925 0.8125
2023-04-10 18:30:00 0.63 0.1925 0.8225
2023-04-10 18:45:00 0.65 0.1925 0.8425
2023-04-10 19:00:00 0.66 0.1875 0.8475
2023-04-10 19:15:00 0.68 0.1875 0.8675
2023-04-10 19:30:00 0.7 0.1875 0.8875
2023-04-10 19:45:00 0.72 0.1875 0.9075
2023-04-10 20:00:00 0.71 0.175 0.885
2023-04-10 20:15:00 0.73 0.175 0.905
2023-04-10 20:30:00 0.75 0.175 0.925
2023-04-10 20:45:00 0.77 0.175 0.945
2023-04-10 21:00:00 0.8 0.1775 0.9775
2023-04-10 21:15:00 0.83 0.1775 1.0075
2023-04-10 21:30:00 0.85 0.1775 1.0275
2023-04-10 21:45:00 0.88 0.1775 1.0575
2023-04-10 22:00:00 091 0.1825 1.0925
2023-04-10 22:15:00 0.95 0.1825 1.1325
2023-04-10 22:30:00 0.98 0.1825 1.1625
2023-04-10 22:45:00 1.02 0.1825 1.2025
2023-04-10 23:00:00 1.08 0.2175 1.2975
2023-04-10 23:15:00 1.13 0.2175 1.3475
2023-04-10 23:30:00 1.19 0.2175 1.4075
2023-04-10 23:45:00 1.27 0.2175 1.4875
2023-04-11 0:00:00 1.38 0.2 1.58
2023-04-11 0:15:00 1.71 0.2 1.91
2023-04-11 0:30:00 225 0.2 2.45
2023-04-11 0:45:00 3 0.2 32
2023-04-111:00:00 3.86 0.18 4.04
2023-04-111:15:00 4.55 0.18 473
2023-04-111:30:00 5.04 0.18 5.22

2023-04-111:45:00 532 0.18 5.5
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SCS 1 in 10 year synthetic storm event for HEC-HMS

Date & Time (time Storm Flow ADF Dry weather Total Flow
ending) (CFS) (CFS) (CFS)

2023-04-11 2:00:00 542 0.165 5.585
2023-04-11 2:15:00 5.48 0.165 5.645
2023-04-11 2:30:00 5.49 0.165 5.655
2023-04-11 2:45:00 5.43 0.165 5.595
2023-04-11 3:00:00 532 0.15 5.47
2023-04-11 3:15:00 5.15 0.15 53
2023-04-11 3:30:00 4.94 0.15 5.09
2023-04-11 3:45:00 4.71 0.15 4.86

2023-04-114:00:00 4.48 0.1475 4.6275

2023-04-114:15:00 4.23 0.1475 4.3775

2023-04-114:30:00 3.97 0.1475 4.1175

2023-04-114:45:00 3.71 0.1475 3.8575

2023-04-115:00:00 3.48 0.16 3.64
2023-04-11 5:15:00 3.26 0.16 3.42

2023-04-115:30:00 3.09 0.16 3.25
2023-04-11 5:45:00 2.96 0.16 3.12
2023-04-11 6:00:00 2.86 0.195 3.055
2023-04-11 6:15:00 2.77 0.195 2.965
2023-04-11 6:30:00 2.69 0.195 2.885
2023-04-11 6:45:00 2.62 0.195 2.815
2023-04-11 7:00:00 2.55 0.1875 2.7375
2023-04-11 7:15:00 2.48 0.1875 2.6675
2023-04-11 7:30:00 242 0.1875 2.6075
2023-04-11 7:45:00 2.35 0.1875 2.5375

2023-04-118:00:00 2.28 0.1625 2.4425

2023-04-118:15:00 2.22 0.1625 2.3825

2023-04-118:30:00 2.16 0.1625 2.3225

2023-04-118:45:00 2.1 0.1625 2.2625
2023-04-11 9:00:00 2.04 0.17 2.21
2023-04-11 9:15:00 1.98 0.17 2.15
2023-04-11 9:30:00 1.92 0.17 2.09
2023-04-11 9:45:00 1.86 0.17 2.03
2023-04-1110:00:00 1.8 0.1725 1.9725
2023-04-1110:15:00 1.74 0.1725 1.9125
2023-04-1110:30:00 1.69 0.1725 1.8625
2023-04-1110:45:00 1.63 0.1725 1.8025
2023-04-1111:00:00 1.61 0.1825 1.7925
2023-04-1111:15:00 1.55 0.1825 1.7325
2023-04-1111:30:00 1.5 0.1825 1.6825
2023-04-1111:45:00 1.44 0.1825 1.6225
2023-04-1112:00:00 1.37 0.175 1.545
2023-04-1112:15:00 1.32 0.175 1.495
2023-04-1112:30:00 1.27 0.175 1.445
2023-04-1112:45:00 1.23 0.175 1.405
2023-04-1113:00:00 1.17 0.17 1.34
2023-04-1113:15:00 1.14 0.17 1.31
2023-04-1113:30:00 1.1 0.17 1.27
2023-04-1113:45:00 1.06 0.17 1.23
2023-04-1114:00:00 1 0.165 1.165
2023-04-1114:15:00 0.96 0.165 1.125
2023-04-1114:30:00 0.92 0.165 1.085
2023-04-1114:45:00 0.88 0.165 1.045
2023-04-1115:00:00 0.83 0.1775 1.0075
2023-04-1115:15:00 0.8 0.1775 0.9775
2023-04-1115:30:00 0.76 0.1775 0.9375

2023-04-1115:45:00 0.73 0.1775 0.9075
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SCS 1 in 10 year synthetic storm event for HEC-HMS

Date & Time (time Storm Flow ADF Dry weather Total Flow
ending) (CFS) (CFS) (CFS)
2023-04-11 16:00:00 0.7 0.1775 0.8775
2023-04-11 16:15:00 0.67 0.1775 0.8475
2023-04-11 16:30:00 0.65 0.1775 0.8275
2023-04-11 16:45:00 0.62 0.1775 0.7975
2023-04-11 17:00:00 0.61 0.19 0.8
2023-04-11 17:15:00 0.59 0.19 0.78
2023-04-11 17:30:00 0.57 0.19 0.76
2023-04-11 17:45:00 0.55 0.19 0.74
2023-04-11 18:00:00 0.57 0.1925 0.7625
2023-04-11 18:15:00 0.56 0.1925 0.7525
2023-04-11 18:30:00 0.54 0.1925 0.7325
2023-04-11 18:45:00 0.53 0.1925 0.7225
2023-04-11 19:00:00 0.5 0.1875 0.6875
2023-04-11 19:15:00 0.49 0.1875 0.6775
2023-04-11 19:30:00 0.48 0.1875 0.6675
2023-04-11 19:45:00 0.46 0.1875 0.6475
2023-04-11 20:00:00 0.42 0.175 0.595
2023-04-11 20:15:00 0.41 0.175 0.585
2023-04-11 20:30:00 04 0.175 0.575
2023-04-11 20:45:00 0.39 0.175 0.565
2023-04-11 21:00:00 0.38 0.1775 0.5575
2023-04-11 21:15:00 0.37 0.1775 0.5475
2023-04-11 21:30:00 0.36 0.1775 0.5375
2023-04-11 21:45:00 0.35 0.1775 0.5275
2023-04-11 22:00:00 0.34 0.1825 0.5225
2023-04-11 22:15:00 0.33 0.1825 0.5125
2023-04-11 22:30:00 0.32 0.1825 0.5025
2023-04-11 22:45:00 0.31 0.1825 0.4925
2023-04-11 23:00:00 0.31 0.2175 0.5275
2023-04-11 23:15:00 0.3 0.2175 0.5175
2023-04-11 23:30:00 0.29 0.2175 0.5075
2023-04-11 23:45:00 0.28 0.2175 0.4975
2023-04-12 0:00:00 0.27 0.2 0.47
2023-04-12 0:15:00 0.26 0.2 0.46
2023-04-12 0:30:00 0.25 0.2 0.45
2023-04-12 0:45:00 0.24 0.2 0.44
2023-04-12 1:00:00 0.23 0.18 0.41
2023-04-12 1:15:00 0.22 0.18 0.4
2023-04-12 1:30:00 0.22 0.18 0.4
2023-04-12 1:45:00 0.22 0.18 0.4
2023-04-12 2:00:00 0.21 0.165 0.375
2023-04-12 2:15:00 0.2 0.165 0.365
2023-04-12 2:30:00 0.2 0.165 0.365
2023-04-12 2:45:00 0.2 0.165 0.365
2023-04-12 3:00:00 0.21 0.15 0.36
2023-04-12 3:15:00 0.21 0.15 0.36
2023-04-12 3:30:00 0.21 0.15 0.36
2023-04-12 3:45:00 0.2 0.15 0.35
2023-04-12 4:00:00 0.2 0.1475 0.3475
2023-04-12 4:15:00 0.2 0.1475 0.3475
2023-04-12 4:30:00 0.2 0.1475 0.3475
2023-04-12 4:45:00 0.2 0.1475 0.3475
2023-04-12 5:00:00 0.21 0.16 0.37
2023-04-12 5:15:00 0.21 0.16 0.37
2023-04-12 5:30:00 0.21 0.16 0.37

2023-04-12 5:45:00 0.21 0.16 0.37
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SCS 1 in 10 year synthetic storm event for HEC-HMS

Date & Time (time Storm Flow ADF Dry weather Total Flow
ending) (CFS) (CFS) (CFS)
2023-04-12 6:00:00 0.21 0.195 0.405
2023-04-12 6:15:00 0.21 0.195 0.405
2023-04-12 6:30:00 0.2 0.195 0.395
2023-04-12 6:45:00 0.2 0.195 0.395
2023-04-12 7:00:00 0.2 0.1875 0.3875
2023-04-12 7:15:00 0.2 0.1875 0.3875
2023-04-12 7:30:00 0.2 0.1875 0.3875
2023-04-12 7:45:00 0.2 0.1875 0.3875
2023-04-12 8:00:00 0.18 0.1625 0.3425
2023-04-12 8:15:00 0.18 0.1625 0.3425
2023-04-12 8:30:00 0.18 0.1625 0.3425
2023-04-12 8:45:00 0.18 0.1625 0.3425
2023-04-12 9:00:00 0.18 0.17 0.35
2023-04-12 9:15:00 0.18 0.17 0.35
2023-04-12 9:30:00 0.18 0.17 0.35
2023-04-12 9:45:00 0.18 0.17 0.35
2023-04-12 10:00:00 0.19 0.1725 0.3625
2023-04-12 10:15:00 0.19 0.1725 0.3625
2023-04-12 10:30:00 0.19 0.1725 0.3625

2023-04-12 10:45:00 0.19 0.1725 0.3625



Summary of Design

Page 48 of 52
HEC-HMS output - Lagoon Cells 1 and 2 storage-elevation-discharge results
for SCS 1.in 10 year wet weather event
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Project#: 20114.003
Project: Braymer MO Wastewater Treatment Improvements
Subject: Runoff'to NW Ditch for Ditch Design and Check on
Existing 30" Culvert

Summary of Design
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By: MJV
Composite C Calculations
Land Cover Description Runoff Coefficient % of Total Runoff Area
Residential Lot Size 1, D Soils, 0-2% 0.31 2.26%
Cultivated Land, D Soils, 0-2% 0.24 97.74%
Composite C: 0.24 100.00%

10f2



Project#: 20114.003
Project: Braymer MO Wastewater Treatment Improvements
Subject: Runoff to NW Ditch for Ditch Design and Check on
Existing 30" Culvert

Peak Runoff Calculations

Drainage Area = Runoff to Northwest Ditch

MODOT District=" Northwest
Drainage Area (ac) = 16.13
Drainage Length (ft) = 2,453
Change in Elev. (ft)= 35
Soil Type= D
Composite Runoff Coefficient (C) = 0.24

MODOT District Rainfall Intensity (in/hr)

i2yr = 3.27
isyr = 4.09
itoyr=4.72
i2syr = 5.77
i50yr = 6.66
i100yr = 7.40

2 0f2

Kirpich Time of Concentration (min)= 16.37
Drainage Slope (ft/ft)= 0.014

Peak Flow (cfs)

Q2yr= 12.7
Qsyr= 16.0
Qloyr= 184
Q25yr= 22.5
Q50yr = 25.9
Q100yr = 28.8

Summary of Design
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Figure 3.1.2.2

180 — 10,000 (1) (2) (3)
- 168 8,000 EXAMPLE
r — — 6.
— 156 L D=42 inches (3.5 feet) | 6.
o 6,000 Q=120 cfs 6
- 144 [ 5,000 — 5. B
F — 4,000 HW*  HW & ot B3
— 132 + D (feet) P I 4. -
- £ 3,000 M 25 858 -5t - a.
— 120 C 2000 2) 2.1 7.4 r C o
| 108 E (3) 22 7.7 —4: 3 =
F r 3
L = *D in feet o i L >
96 C 1,000 -3 i
i — 800 o »; .
— 84 B -t =2 o
— 600 o i L N
r — 500 B C L
- L 400 L 25 sz | -
@ L 300 Vo =r - I
W E («j‘P\/ L 1.5 - 1.k
I E
2160 2 £ 200 - 21 i
=z 5E e E — 1.5 | i
= zE -
g™ S f 4 N
b ~w | 100 - At -
& 48 - o) - e =T assymed-groove end projecting, so HW/D =
20 gF z 1.12. So HW =33.6" or
3 |4z S G mf 10 Lo 28
o) = HW ENTRANCE L
O L AL - L
x 2 Fao LE TYPE I
W36 i - 2T -9 Lo
m = ) Square edge with s
= ] headwall o= -9 -
Z 33 u . < i
a — 20 2) Groove end with w F
0 E headwall T - -8 - .8
E (3) Groove end -8 |
L 27 E projecting i L
— 10
[ - .7 L. .7
- 24 C 8 L
C 6 To use scale (2) or (3) project - |
- 21 -5 horizontally to scale (1), then -
4 use straight inclined line through
C D and Q scales, or reverse as — .6
- 3 illustrated. 6 — .6
— 18 F
2 i - L
s 2 l
E } L 5 5 L 5
— 10 .
—12 HEADWATER DEPTH FOR
CONCRETE PIPE CULVERTS
BUREAU OF PUBLIC ROADS JAN. 1963 WITH INLET CONTROL

HFANDWATFR SCAI FS 2 & 3 RFVISFN MAY 1964

Appendix F, Page F18



Manning's Equation (for open channels)

Location: northwest ditch sizing
input:

Channel Length (ft):
Channel Slope (ft/ft):
Bottom Width (ft):

Left Side Slope (X:1):
Right Side Slope (X:1):
Depth (ft):

Ditch Conditions:

output:

Storm Drain Length (ft):
A (ftz):

P (ft):

R (ft):

n:

Q (ft¥s):

V (ft/s):

time in ditch (min):

Summary of Design
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810
0.007
35
3
3
1.3

Natural Channels With Stones and Weeds

812.83
9.62
11.72
0.820684532
0.035

30.03

3.12
4.34



| -x m| MISSOURI DEPARTMENT OF NATURAL RESOURCES FOR DEPARTMENT USE ONLY
|22 WATER PROTECTION PROGRAM APP NO. CP NO.
| A @| APPLICATION FOR CONSTRUCTION PERMIT —

| WASTEWATER TREATMENT FACILITY FEE RECEIVED crecrno.

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/CDBG Project #: C295888-01

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

1.3 Has the department approved the proposed project’s facility plan*?
[1 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?
OOYES MDOONO [JExemptbecause PNR already has a copy of the Facility Plan

1.5 Is a copy of the appropriate plans* and specifications* included with this application?
O] YES Denote which form is submitted: [] 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?
[1 YES Date of submittal:
[0 Enclosed is the appropriate operating permit application and fee submittal. Denote which form: [JA [1B [0 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? [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
Braymer Wastewater Treatment Facility Improvements $ 3,158,958

2.3 PROJECT DESCRIPTION
Project consists of the installation of Triplepoint's Nitrox Ammonia Removal System, sludge removal in the lagoons (if bids come in
under budget), new lagoon outfall piping, new yard piping, new outfall piping through mag meter vault, and new UV system

2.4 SLUDGE HANDLING, USE AND DISPOSAL DESCRIPTION

Solids handling will be accomplished with a clarifier on the downstream side of the ammonia removal Nitrox tanks with recirculation to
lagoon cell 1.

2.5 DESIGN INFORMATION

A. Current population: 737 ;  Design population: 1450

B. Actual Flow: 43,108 gpd; Design Average Flow: 145,000 gpd;
Actual Peak Daily Flow: N/A gpd; Design Maximum Daily Flow: 165,085 gpd; Design Wet Weather Event: 1,450,000 GPD

2.6 ADDITIONAL INFORMATION design factored in lagoon attenuation based on wet weather event, and

; ) limits throughput flow to the design maximum daily flow based on peak
A. Is atopographic map attached IE‘ YES D NO theoretical wet weather event (modeled as 10-year design storm).

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

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



3.0 WASTEWATER TREATMENT FACILITY _ Tau Rl

NAME IOV NOMBER WITH AREAGODE | E-MAL ADDRESS

Braymer WWTF (660) 645-2355 braymerclerk@gmail.com
ADDRESS (PHYSICAL) cITY STATE ZIP CODE COUNTY
13510 Southeast Hwy N Braymer MO 64624 Caldwell
Wastewater Treatment Facility: Mo- 0028061 (Outfall 001 Of 001 )

3.1 Legal Description: e NE_ v, NW % Sec. 11, TS55N R 26W

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

3.2 UTM Coordinates Easting (X): 432618  Northing (Y): 22222 4383356
For Universal Transverse Mercator (UTM) Zone 15 North referenced to nced to North American Datum 1983 (NAD83)

3.3 Name of receiving streams: _Tributary to Mud Creek

4.0 PROJECT OWNER

NAME - TELEPIONE NUMBER WITH AREA CODE E-MAIL ADDRESS

City of Braymer, MO (660) 645-2355 braymerclerk@gmail.com
ADDRESS CITY STATE ZIP CODE
108 E. 2nd St. Braymer MO 64624

5.0 CONTINUING AUTHORITY: A continuing authority is a company, business, entlty or person'(S) that will be operating the facility
and/or ensuring compliance with the permit requirements. 0 e

NAME TELEPHONE NUMBER WITH AREA CODE EMAIL ADDRESS

City of Braymer, MO (660) 645-2355 braymerclerk@gmail.com
ADDRESS ey STATE ZIP GODE
108 E. 2nd St. Braymer MO 64624

5.1 A letter from the continuing authority, if different than the owner, is included with this application. COvyes [InNO M NA

r LETE THE FOLLOWING IF THE CONTINUING AUTHORITY IS A MISSOURI PUBLIC SERVICE COMMISSION REGULATED ENTITY.
A. |s acopy 0 ificate of convenience and necessity included with this application? ] YES NO

5.3 COMPLETE THE FOLLOWING IF THE CO AUTHORITY 1S A PROPERTY OWNERS ASSOCIATION.
A Is a copy of the as-filed restrictions and covi included with this application? YES [JNO
. Is a copy of the as-filed warranty deed, quttclalm deed or o instrument which transfers ownership of the land for the
wastewater treatment facility to the association j with this applicati YES [JNO
. Is a copy of the as-filed legal in {typically the plat) that provides the associatiorn wi lid easements for all sewers
included with this appliesttosini? [1YES [NO
D. Is e Missouri Secretary of State’s nonprofit corporation certificate included with this application? NO
TR i e .
ENGINEER NAME /| COMPANY NAME TELEPHONE NUMBER WITH AREA CODE E-MAIL ADDRESS
Kyle J. Landwehr, PE, ENV SP / Bartlett & West, Inc. | (573) 659-6727 kyle.landwehr@bartwest.com
ADDRESS cITY STATE ZIP CODE
601 Monroe Street, Suite 201 Jefferson Clty MO 65101
7.0 APPLICATION FEE T R e
[Clcheck nNuMBER .JETF‘AY CONFIRMATION NUMBER 20062631

8.0 PROJECT OWNER: | certify under penalty of law th that this document and all attachments were prepared under my direction or
supervision in accordance with a system designed to assure that qua_t_uﬁed persannel propetly gather and evaluate the information
submitted. Based on my inquiry of the person or persons who manage the system, or those persens»directly resmnslb!e ar
gathenng the information, the information su ed is, to the best of my knowied je and belie , @nd camplete l am
aware that there are signiﬁcaﬁt penaities for : :

knowing violations. -

PROJECT OWNER SiGNATURE

PRINTED NAME

Dennis Batchelar . ZE._&%@Q DAT;? AJ)" )? d ‘AS‘/

TITLE OR CORPORATE POSITION K TELEPHONE NUMBER WITH AREA CODE E-MAIL ADDRESS
Mayor (660) 645-2355 braymerclerk@gmail.com
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 APPLICA'I']ON OVERVIEW TO DETERMINE. WHETHER PART B NEEDS TO BE COMPLETE.

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



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

8.0 MCILITY INFORMATION

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

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 whehfeasible and discharge rest of time.

[ Irrigation during recreatipnal season, April — October, and discharge during November — March.

[] Other (explain)

9.0 STORAGE BASINS \

9.1 Number of storage basins: \Qse additional pages if greater than three basins.)

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

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

Basin #1: Length Width Dep 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 inimum operating water level ft
Basin #2: Maximum operating water level ft Wimum operating water level ft
Basin #3:  Maximum operating water level ft  Miniggum operating water level ft
9.5 Design depth of sludge in storage basins.
Basin #1: ft Basin #2: ft Basin #3:
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 slop
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 ONeason
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
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