C295083-01 Rosebud WWTF and Collection Upgrades Permit No. CP0002570
Rosebud South Lagoon WWTF, M0O-0091375

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 Rosebud
Rosebud South Lagoon Wastewater Facility
South Terminus of S. Park Street
Rosebud, MO 63091

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.

November 13, 2025 _S

Effective Date Heather Peters, Director, Water Protection Program

November 12, 2027

Expiration Date




C295083-01 Rosebud WWTF & Collection Upgrades Permit No. CP0002343
Rosebud South Lagoon WWTF, MO-0091375

I1.

CONSTRUCTION PERMIT

CONSTRUCTION DESCRIPTION

This construction permit will require additions to the treatment process consisting of an
influent bar screen, Triplepoint Nitrox ™ (MBBR) system, polishing clarifier, and UV
disinfection. The third existing lagoon will be decommissioned while the other two lagoon
cells will have the addition of aerators. Sludge will be removed from the lagoons and berms
will be regraded to reestablish 2 feet of freeboard. The project will increase the design
average flow to 50,700 gallons per day (gpd) and serve a population equivalent of 507.

The Rosebud South Lagoon Wastewater Treatment Facility (WWTF) project is located at the
South Terminus of South Park Street, Rosebud, Missouri, in Gasconade County. The current
facility has a design average flow of 38,000 gpd and serves a population equivalent of

approximately 380 people. The collection system has approximately 6 miles of sewer mains.

This project will also include general site work appropriate to the scope and purpose of the
project and all necessary appurtenances to make a complete and usable wastewater treatment

facility.

COST ANALYSIS FOR COMPLIANCE

Pursuant to Section 644.145, RSMo, when issuing permits under this chapter that incorporate
a new requirement for discharges from publicly owned combined or separate sanitary or
storm sewer systems or publicly owned treatment works, or when enforcing provisions of
this chapter or the Federal Water Pollution Control Act, 33 U.S.C. 1251 et seq., pertaining to
any portion of a publicly owned combined or separate sanitary or storm sewer system or
[publicly owned] treatment works, the Department of Natural Resources shall make a
“finding of affordability” on the costs to be incurred and the impact of any rate changes on
ratepayers upon which to base such permits and decisions, to the extent allowable under this
chapter and the Federal Water Pollution Control Act. This process is completed through a
cost analysis for compliance. Permits that do not include new requirements may be deemed
affordable.

The department is not required to determine cost analysis for compliance because the permit
contains no new conditions or requirements that convey a new cost to the facility.

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 and Change
Order No. 1 submitted by Bartlett & West on April 14, 2023, and May 1, 2024 and
signed and sealed by Matthew Vander Tuig, P.E. on April 14, 2023, and approved by the
department on June 28, 2023.



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.

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).

As per 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.

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 the St. Louis Regional Office per 10 CSR 20-7.015(9)(G).

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

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

. Upon completion of construction:

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

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


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

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. When the facility applies for their next operating permit
renewal, they will be expected to include an updated facility description on their
application.

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, polishing clarifier, bar screen, and UV disinfection system.
Sludge will be removed from the lagoons and berms will be regraded to reestablish 2 feet
of freeboard. The project also involves the modification and rehabilitation of the
collection system to reduce inflow and infiltration. The upgrades will help meet E. coli,
ammonia, BODs, and TSS limits as well as percent removal. The third cell will be
decommissioned and closed.

The Rosebud South Lagoon WWTF is located at the south terminus of South Park Street,
Rosebud, Missouri, in Gasconade County. The existing facility has a design average flow
of 38,000 gpd and serves a population equivalent of approximately 380 people.

3. COMPLIANCE PARAMETERS

The existing facility can meet BODs, TSS, and ammonia weekly and monthly averages.
The proposed project is required to meet final effluent limits established in Missouri State
Operating Permit No. MO-0091375 and established in the Antidegradation review dated
April 29, 2022.

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

Parameter Units Monthly Average Limit
Biochemical Oxygen Demands mg/L 30
Total Suspended Solids mg/L 30
Ammonia as N (Jan 1 — Mar 31) mg/L 2.3
Ammonia as N (Apr 1 —Jun 31) mg/L 1.4
Ammonia as N (Jul 1 — Sep 30) mg/L 1.1
Ammonia as N (Oct 1 — Dec 31) mg/L 2.1
BODs Percent Removal % 85
TSS Percent Removal % 85




4. ANTIDEGRADATION

The department has reviewed the antidegradation report for this facility and issued the
Water Quality and Antidegradation Review dated April 29, 2022, due to increasing
design flow to 50,700 gallons per day (gpd). See APPENDIX 1 — ANTIDEGRADATION.

5. REVIEW OF MAJOR TREATMENT DESIGN CRITERIA

Existing Components: Lagoon Cell Nos. 1, 2, and 3 are non-aerated.

Cell No. 1 has a wastewater volume of 2,134,300 gallons, 3 feet (ft) side water
depth, and a sludge depth of 19.6 inches.

Cell No. 2 has a wastewater volume of 573,540 gallons gallons, 3 ft side water
depth, and a sludge depth of 21.8 inches.

Cell No. 3 has a wastewater volume of 220,530 gallons, 3 ft side water depth, and
a sludge depth of 14.1 inches.

This provides approximately 57.76 days of total retention at the proposed design
flow.

New Components:

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

Lagoon aerators and blowers — Two lagoons cell will have 12 Ares 750T aerators.
Cell No. 1 will be supplied ten aerators and Cell No. 2 will have the remaining
two. The aerators will supply 105.6 pounds per day of oxygen. Blowers shall be
designed to supply a standard air flow of 171.85 standard cubic feet per minute
(scfm) per blower. The discharge pressure shall be 3.0 pounds per square gauge
(psig) and the minimum horsepower (HP) will be 5.0 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 12.05 cubic feet per minute (cfm)
and the secondary airlift will provide 6.89 cfm. The air lift will push recycled
flow from the clarifier and Cell 2 to the NitrOx ™ unit. The secondary air lift will
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 50,700 gpd. The system is composed of two
tanks with each approximately 8 ft x 8 ft x 18 ft with a sidewater depth of 15 ft.
Total volume of the two tanks is 14,362 gallons. The average flow hydraulic
retention time is 5.4 hours and the peak flow hydraulic retention time is 1.2 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 76 scfm
with 5 HP motors. The effluent from the NitrOx™ basins will flow by gravity to
the clarifier for polishing prior to disinfection and discharge.



e Polishing Clarifier — There will be one polishing clarifier following the NitrOx™

treatment. The basin will be 12 ft by 10 ft with approximately 14.95 ft of
sidewater depth. The surface overflow rate at the average daily flow of 50,700
gpd equals 422.5 gpd per square foot.

e Ultraviolet Disinfection — Disinfection is the process of removal, deactivation, or
killing of pathogenic microorganisms. A two bank UV disinfection system with
low pressure mercury slimline lamps shall be provided and capable of treating a
peak flow of 285,000 gpd while delivering a minimum UV intensity of 30.0
mJ/cm? with an expected ultraviolet transmissivity of 60 percent minimum.

e Flowmeters — Installation of an electro-magnetic flow measurement device will
aid in wastewater service. An electromagnetic flow meter shall measure the flow
from the UV disinfection to the outfall. A manhole will be constructed between
the flowmeter and outfall.

6. OPERATING PERMIT

The Missouri State Operating Permit for Rosebud South Lagoon WWTF, MO-0091375,
will require a modification to reflect the construction activities, and was successfully
public noticed from March 17 to April 17, 2023, 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
Financial Assistance Center
angie.garcia@dnr.mo.gov

APPENDICES
1. Antidegradation
2. Process Flow Diagram
3. Summary of Design




APPENDIX 1 — ANTIDEGRADATION



Water Quality and Antidegradation Review

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

Tributary to Soap Creek
by
City of Rosebud
South Lagoon WWTF

May 2022
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PURPOSE OF ANTIDEGRADATION REVIEW REPORT

The Rosebud South Lagoon WWTF is a three-cell lagoon with a design flow capacity of 38,000 gallons/day (gpd).
The current facility cannot treat to the required effluent limits of its NPDES permit, which go into effect October 1,
2023. The City of Rosebud is proposing to increase the design flow to 50,700 to accommodate anticipated growth,

add Triplepoint Nitrox for nitrification, and replace the chlorine tablet feeder with UV for disinfection.

Kyle J. Landwehr, of Bartlett & West, Inc., prepared the application. Matthew J. Vandertuig, P.E. of Bartlett &
West, Inc., signed and sealed the Waste Water System Improvements Antidegradation Report for the City of
Rosebud, dated February 2022.

The applicant elected to determine that all pollutants of concern (POC) are non-degrading in the receiving stream
using current permit limits for 5-day Biological Oxygen Demand (BODs) and Total Suspended Solids (TSS).
Because the applicant does not have a current ammonia limit, non-degrading was determined using Water Quality
Based Effluent Limit formula (see Derivation of Limits). This analysis was conducted to fulfill the requirements of
the AIP. Information that was provided by the applicant in the submitted report and summary forms in Appendix B
was used to develop this review document.

FACILITY INFORMATION
Facility Name: Rosebud South Lagoon WWTF
Address: end of South Park Street, Rosebud, MO 63091
Permit #: MO-0091375
County: Gasconade
Facility Type: POTW
Owner: City of Rosebud
Continuing Authority: City of Rosebud
UTM Coordinates (outfall): X =639146 ; Y =4249122
Legal Description: Section 18, T42N, R04W
Ecological Drainage Unit: Ozark / Meramec

FACILITY HISTORY

The Rosebud South Lagoon WWTF's operating permit was renewed in May 2020 with a final effluent limit date of
October 1, 2023. The facility determined the current three-lagoon system could not meet the new ammonia limits
nor accommodate anticipated growth. It is meeting its current limits and is not under enforcement.

FACILITY PERFORMANCE HISTORY:

A review of the past 5 years of Discharge Monitoring Report data shows infrequent exceedances for BODs, TSS,
Chlorine, and Escherichia coli.

RECEIVING WATERBODY INFORMATION

OUTFALL(S) TABLE:



OUTFALL DESIGN FLow (CFS) TREATMENT LEVEL EFFLUENT TYPE
#001 0.0507 Equivalent to Secondary Domestic
RECEIVING STREAM(S) TABLE:
DISTANCE TO
WATER-BODY NAME CLASS | WBID DESIGNATED USES* 12-DiciT HUC CLASSIFIED

SEGMENT (MTI)

Tributary to Soap Creek NA NA General Criteria 07140103-0303 0.0

AQL-WWH, HHP, IRR,
Soap Creek C 3359 LWW. SCR, WBC-B 07140103-0303 0.42

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

RECEIVING STREAM(S) LOW-FLOW VALUES:

Low-FLOW VALUES (CFS)
RECEIVING STREAM
1Q10 7Q10 30Q10
Tributary to Soap Creek 0.0 0.0 0.0
Receiving Water Body Segment Outfall #1:
Upper end segment* UTM coordinates: X =639146 ; Y =4249122 outfall

Lower end segment® UTM coordinates:

X =638679 ;Y =4248764

downstream confluence
(unnamed creek, not Soap
Creek)

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

A Geohydrologic Evaluation was not submitted with the request. Soap Creek is gaining for discharge purposes.

EXISTING WATER QUALITY

Existing permit limits were exceeded three times for BODs in the past five years.

MIXING CONSIDERATIONS

MIXING CONSIDERATIONS

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

PERMIT LIMITS AND MONITORING INFORMATION
Proposed Monitoring Parameters and Effluent Limits

Basis for

PARAMETER Unit L.
Limits

Daily Weekly Monthly
Maximum | Average Average

Previous
Permit
Limit

Sampling | Reporting
Frequency | Frequency

Sample
Type

sekosksk

Flow MGD

* *




BOD:s mg/L NDEL 45 30 60 1/Q 1/Q grab
TSS mg/L NDEL 45 30 110

Ammonia as N

(Jan 1 —Mar 31) 9.0 2.3

(Apr 1 — Jun 30) mg/L 9.0 1.4

(Jul 1 —Sep 30) 9.0 .

(Oct 1 — Dec 31) 9.0 2.1

* - Monitoring requirement only
** - #/100mL; the Monthly Average for E. coli is a geometric mean.
*#% _ Parameter not previously established in previous state operating permit.
Basis for Limitations Codes:
MDEL — Minimally Degrading Effluent Limit TBEL — Technology-Based Effluent Limit
NDEL — Non-Degrading Effluent Limit WQBEL — Water Quality-Based Effluent Limit
PEL — Preferred Effluent Limit

RECEIVING WATER MONITORING REQUIREMENTS
No receiving water monitoring requirements recommended at this time.
ANTIDEGRADATION REVIEW INFORMATION

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

The AIP specifies that if the proposed activity results in significant degradation then a demonstration of necessity
(i.e., alternatives analysis) and a determination of social and economic importance are required.

The following is a review of the Waste Water System Improvements Antidegradation Report for the City of
Rosebud, dated February 2022.

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

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

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

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

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




All pollutants are assumed to be Tier 2 non-degrading, meaning the waste load will remain the same despite the
increased flow. The other pollutant limits, e. coli and oil & grease, will not change. Chlorine will no longer be a
pollutant because the tablet chlorinator is being replaced by UV disinfection.

Pollutants of Concern and Tier Determination

Pollutants of Concern Tier Degradation Comment
Biological Oxygen Demand (BODs)/DO 2% Non-degrading
Total Suspended Solids (TSS) 2% Non-degrading
Ammonia as N 2% Non-degrading

k

Tier assumed.

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

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

Regionalization
The Rosebud South Lagoon is the regional treatment facility.

No Discharge Evaluation
The facility is expanding its capacity, so any change to a no-discharge option would be prohibitively more
expensive.

Alternatives to No discharge

The application did not include an alternatives analysis. Because the facility already has working lagoons for
treatment, any other treatment technology, such as oxidation ditch or MBR, would be cost prohibitive. The
applicant is upgrading the lagoons with a proven lagoon ammonia treatment technology, Nitrox MBBR, for
ammonia removal.

C. SOCIAL AND ECONOMIC IMPORTANCE
The affected community consists of the residents of Rosebud, MO (population 390 in the 2020 census) and it's
immediate surroundings. Proper and cost-effective operation of the facility serves the environmental and
economic interests of both the State of Missouri and the local communities.

D. NATURAL HERITAGE REVIEW
A Missouri Department of Conservation Natural Heritage Review was obtained by the applicant. Two species
of bats, Indiana and Northern Long-Eared, may be present in the project area. The following recommendations
were made for construction activities:
e Manage construction to minimize sedimentation and run-off to nearby streams.
e At stream and drainage crossings, avoid erosion, silt introduction, petroleum or chemical pollution, and
disruption or realignment of stream banks and beds.
e Ifany trees need to be removed for the project, contact the U.S. Fish and Wildlife Service for
coordination under the Endangered Species Act.

RECEIVING WATER MONITORING REQUIREMENTS

No

receiving water monitoring requirements recommended at this time.




DERIVATION AND DISCUSSION OF PARAMETERS AND LIMITS

Wasteload allocations and limits were calculated using the following method:

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

equation below:

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

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

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

Outfall #001 — Main Facility Outfall

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

Biochemical Oxygen Demand (BODs). Effluent limits of 30 mg/L average monthly and 45 mg/L
average daily maximum were established as a result of a mass loading maintenance or reduction
demonstration by the applicant. At the existing design flow 38,000 gpd the mass loading to the
waterbody is 14.3 lbs/day while the proposed loading was calculated to be 12.7 lbs/day at the proposed
effluent concentration and increased design flow. These limits are at least as stringent as the minimum
effluent regulations established in 10 CSR 20-7.015(8).

Total Suspended Solids (TSS). Effluent limits of 30 mg/L average monthly and 45 mg/L average
daily maximum were established as a result of a mass loading maintenance or reduction demonstration
by the applicant. At the existing design flow 38,000 gpd the mass loading to the waterbody is 22.2
Ibs/day while the proposed loading was calculated to be 12.7 lbs/day at the proposed effluent
concentration and increased design flow. These limits are at least as stringent as the minimum effluent
regulations established in 10 CSR 20-7.015(8).

Total Ammonia Nitrogen. The applicant's current permit does not have ammonia limits. Therefore,
to calculate non-degrading limits, "existing" ammonia loading was calculated as if the facility had
WQBEL for ammonia. These calculations are presented below. New non-degrading limits are
calculated in the table following the WQBEL calculations.

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



Total Ammonia .
Quarer | (| i (sU” Nitogen | 10! Ammonia Nizogen
CCC (mg/L)
1%t 11.0 7.8 3.1 12.1
2nd 21.2 7.8 2.0 12.1
3rd 26.0 7.8 1.5 12.1
4th 15.5 7.8 29 12.1
* Ecoregion Data (Ozark Highlands)
1st Quarter
Chronic WLA: Ce =((0.038+ 0.0)3.1 — (0.0 * 0.01))/ 0.038= 3.1 mg/L
Acute WLA: Ce =((0.038+ 0.0)12.1 — (0.0 * 0.01))/ 0.038=12.1 mg/L
AML =3.1 mg/L
MDL = 12.1 mg/L
2nd Quarter
Chronic WLA: Ce =((0.038+ 0.0)2.0 - (0.0 * 0.01))/ 0.038= 2.0 mg/L
Acute WLA: Ce = ((0.038+ 0.0)12.1 — (0.0 * 0.01))/ 0.038=12.1 mg/L
AML =2.0 mg/L
MDL = 12.1 mg/L
3rd Quarter
Chronic WLA: Ce =((0.038+ 0.0)1.5— (0.0 * 0.01))/ 0.038= 1.5 mg/L
Acute WLA: Ce = ((0.038+ 0.0)12.1 — (0.0 * 0.01))/ 0.038=12.1 mg/L
AML = 1.5 mg/L
MDL = 12.1 mg/L
4th Quarter
Chronic WLA: Ce =((0.038+ 0.0)2.9 - (0.0 * 0.01))/ 0.038=2.9 mg/L
Acute WLA: Ce = ((0.038+ 0.0)12.1 — (0.0 * 0.01))/ 0.038=12.1 mg/L
AML = 2.9 mg/L
MDL = 12.1 mg/L
Net Change in Loadings Based upon Current and Proposed Permit Limits.
CURRENT WEEKLY
POLLUTANTS OF AVERAGE OR PROPOSED CURRENT PROPOSED NET
MAXIMUM DAILY LOADING LOADING CHANGE
CONCERN MAXIMUM DAILY LiMIT (MG/L) (LBS/DAY) (LBS/DAY) (LBS/DAY)
LIMIT (MG/L)
BODs 60 (AWL) 45 (AWL) 19.0 18.6 -0.4
TSS 110 (AWL) 45 (AWL) 34.9 19.0 -15.9
Ammonia as N
(Jan 1 — Mar 31) 12.1%/%* 9.0 3.83 3.81 -0.02
(Apr 1 — Jun 30) 12.1%/%* 9.0 3.83 3.81 -0.02
(Jul 1 — Sep 30) 12.1%/%* 9.0 3.83 3.81 -0.02
(Oct 1 — Dec 31) 12.1%/%* 9.0 3.83 3.81 -0.02




CURRENT MONTHLY ﬁgﬁ?jﬁg CURRENT PROPOSED NET
AVERAGE LIMIT LOADING LOADING CHANGE
(MG/L) AVERAGE LIMIT (LBS/DAY) (LBS/DAY) (LBS/DAY)
(MG/L)
(Jan 1 — Mar 31) 3. 1%/** 2.3 0.98 0.97 -0.01
(Apr 1 —Jun 30) 2.0%/** 1.4 0.63 0.59 -0.04
(Jul 1 — Sep 30) 1.5%/** 1.1 0.48 0.47 -0.01
(Oct 1 — Dec 31) 2.9%/** 2.1 0.92 0.89 -0.03

*WQBEL=water quality based effluent limit. **See Derivation and Discussion of Limits, Section 10. AWL =
average weekly limit.

GENERAL ASSUMPTIONS OF THE WATER QUALITY AND ANTIDEGRADATION REVIEW

A.

A Water Quality and Antidegradation Review (WQAR) assumes that [10 CSR 20-6.010(3) Continuing
Authorities and 10 CSR 20-6.010(4) (D), consideration for no discharge] has been or will be addressed in a
Missouri State Operating Permit or Construction Permit Application.

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

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

Effluent limitations derived from FSR may be WQBEL or Effluent Limit Guidelines (ELG).

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

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

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

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

The operating permit may contain additional requirements to evaluate the effectiveness of the technology
once the facility is in operation. This Antidegradation Review is based on the information provided by the
facility and is not a comprehensive review of the proposed treatment technology. If the review engineer
determines the proposed technology will not consistently meet proposed effluent limits, the permittee will
be required to revise their Antidegradation Report.

ANTIDEGRADATION REVIEW PRELIMINARY DETERMINATION

The proposed facility upgrades are needed to reduce ammonia concentrations and account for future increases in
usage. Because this project is an upgrade of an existing facility, alternatives analysis was not done. The combination
of adding a Nitrox system for nitrification and UV disinfection should allow the facility to meet its permit limits,
including a new limit for ammonia, for the foreseeable future.

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

Reviewer: Bern Johnson
Date: April 2022
Unit Chief: John Rustige, P.E.




Appendix A: Map of Discharge Location




FOR DEPARTMENT USE ONLY

(= ] MISSOURI DEPARTMENT OF NATURAL RESOURCES APF NO.

‘\__"3"‘ A"R| WATER PROTECTION PROGRAM, WATER POLLUTION CONTROL BRANCH

:’@a ANTIDEGRADATION REVIEW SUMMARY / REQUEST FEsRecEnED crEcKNe.

b 24 DATE RECENVED

1. FACILITY

NAME COUNTY

Rosebud South Lagoon Wastewater Treatment Facility Gasconade

ADDRES33 (PHYSICAL) oy STATE ZIF CODE

South Terminus of South Park Street Rosebud MO 63091

PERMIT NUMBER PROPC-2ED DESIGN FLOW SiC | NAICS CODE

MO-0091375 50,700 GPD 4952

2. OWNER

NAME

City of Rosebud, Missouri

ADOREZS (5] TTATE ZiF GO0k
e et " M&Wjﬁ.ﬂm
| EMAIL ADDRESS ki NOMESR | 0
cityofrosebud@gmail.com 573-505-1818

3. CONTINUING AUTHORITY The regulatory requirement regarding continuing authority is found in 10 CSR 20-6.010(2).

NAME SECRETARY OF 2TATE CHARTER NUMBER

City of Rosebud, Missouri NFA

ADDREZS 5 STATE ZiF CODE

307 Cedar Street Rosebud MO 63091

EMAIL ADDRESS TELEPHOME NUMEER WiTH AREA CODE
cityofrosebud@gmail.com 573-505-1818

4. CONSULTANT

PREPARER NAME COMPANY NAME

Kyle J. Landwehr Bartiett & West, Inc.

ADORESS [ TTATE ZiF COOE

1719 Southridge Drive, Suite 100 Jefferson City MO 65109
| EMAIL ADDREZS TELEF-ONE NUMEER WITH AREA CODE

kyle landwehr@bartwest.com 573-659-6727
\EECENING WATER BODY SEGMENT #1

NAME

Tributary to Soap Creek

5.1 Upper end of segment — Location of discharge

UTM: X= Y= OR Lat 38°22'46.42"N ,Long 91°2424 7TT"W
5.2 Lower end of segment —
UTM: X= Y= OR Lat 38°22'34 26"N ,Long 91°24'43.48"W

Per the Missoun Antidegradation Implementation Procegure (AIR), the dgefinition of a segment, “a segment is 3 saction of water that Is bound, at a minimum, by significant
existing sources and confluences wih other significant water bomes.”

6. WATER BODY SEGMENT #2 (IF APPLICABLE, Use another form if a third segment is needed)

NAME

6.1 Upper end of segment — End of Segment #1

UTM: X= Y= OR Lat , Long
6.2 Lower end of segment —
UTM: X= Y= OR Lat , Long

7. DECHLORINATION

If chlorination and dechlorination is the existing or proposed method of disinfection treatment, will the effluent discharged be equal
to or less than the Water Quality Standards for Total Residual Chiorine stated in Table A1 of 10 CSR 20-7.0317

[ ves 7] No — What is the proposed method of disinfection? {raviolet Disinfection

Based on the disinfection treatment system being designed for total removal of Total Residual Chlorine, minimal degradation for
Total Residual Chlorine is assumed and the facility will be required to meet the water quality based effluent limits. These compliance
limits for Total Residual Chlorine are much less than the method detection limit of 0.13 mgJL.

e
WO T80-2028 (03-19) Fage |




8. SUMMARIZE THE FEASIBILITY OF CONSTRUCTING A NO-DISCHARGE TREATMENT WASTEWATER FACILITY

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

Multiple no-discharge altemnatives were evaluated in the City's March 2021 Wastewater System Improvements Facility Plan. In
summary, all no-discharge alternatives were not reasonably feasible from a capital cost perspective. See facility plan for full analysis.

9. ADDITIOMAL REQUIREMENTS

Complete and submit the following with this submittal:

Copy of the Geohydrologic Evaluation — Submit request through the Missour Geological Survey website

Copy of the Miszouri Natural Hentage from the Missoun Department of Conservation website

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

If applicable, submit a copy of any Existing Water Quality data used in this process. Include the date range of the data,
source(s) of the data, and location of data collection relative to the outfall. If using your own collected water quality data,
submit a copy of the Quality Assurance Project Plan {QAPP) approved by the department’'s Watershed Protection Section.
For more detailed information, see the Missoun Antidegradation Implementation Procedure (AIP), Section 11LA.1.

O8O

10. PATH / TIER REVIEW ATTACHMENTS EMCLOSED

Path &: Tier 2 — Non-Degradation Mass Balance ] Yes OHe
Path B: Tier 2 — Minimal Degradation [d¥es OHa
Path C: Tier 2 — Significant Degradation O Yes OHe
Path D: Tier 1 — Preliminary Review Request [ Yes O Ho
Path E: Temporary Degradation [ Yes O He

11. APPLICANT PROPOSED ANTIDEGRADATION REVIEW EFFLUENT LIMITS

Preliminary effluent limits for the proposed project are dependent upen the path selected:

Concentration® Path / Tier Review Draily Maximum

Poluiant of Concen moL | oL | Macmentsed |l | Lmitor Average
BODs X Tier 2: Mon-Degrading 30 44
T55 X Tier 2: Non-Degrading 30 45
Ammonia (Summer) X Tier 2: Non-Degrading 1.1 90
Ammonia (Winter) X Tier 2: Non-Degrading 21 5.0
Total Phosphornus X A

* Place an X in appropriate box for the concentration units for each Pollutant of Concem.

MO TE0-2025 (03-13) Page 2



12. PROPOSED PROJECT SUMMARY

See anti-degradation report and facility plan report.

Applicants choosing to use a new wastewater technology that are considered an “unproven technology” in Missour must comply with the
requirements set forth in the New Technology Definifions and Requirements fact sheaf.

13. CONTINUING AUTHORITY WAIVER (For New Discharges)

In acecordance with 10 TSR 20-6.010(2)(C), applicants proposing use of a lower preference continuing authority, when the higher
level authorty is available, must submit a waiver from the existing higher authority one or other documentation for the department’s
review, provided it does not conflict with any area-wide management plan approved under section 208 of the Federal Clean Water
Act or by the Missouri Clean Water Commission. Is the waiver necessary? [ Yes 4] Mo

If yes, provide a copy.

14. APPLICATION FEE

[Jeseck numees [FleTrar conmmmamion numesr 20030769

15. SIGNATURE

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

Kyle J. Landwehr

SIGNATURE 7 4 f : (;)’V{," DATE
e . T FEAEEAAL
SGEE T 02/11/2022
ERINT HAME TITLE

Lead Project Engineer

PLEASE IDENTIFY YOUR STATUS FOR THIS PROJECT: [JOWHNER

OCONTINUING AUTHORITY ACOMSULTANT

WG TED-2025 (03-15)

Page 3




APPENDIX 2 — PROCESS FLOW DIAGRAM
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APPENDIX 3 — SUMMARY OF DESIGN



WASTEWATER SYSTEM IMPROVEMENTS

SUMMARY OF DESIGN

FOR

CITY OF ROSEEBUD, MISSOURI

BARTLETT & WEST PROJECT NO. 20355.005
DNE PROJECT NO. EPG-214-20

DATE PREPARED: NOVEMBER 2022

MATTHEW J. VANDERTUIG. P.E.
LICENSE NO. PE-2004026634

BARTLETT & WEST. INC.

MISSOURI CERTIFICATE OF AUTHORITY NO. 0001567
601 MONROE STREET. SUITE 201
JEFFERSON CITY. MO 65101
573-634-3181

ALL RIGHTS RESERVED. AN Barileff & Wast, Inc. plans, apeciflications and drawings are protecied undesr
copyright law, and no part may be coplad, reproduced, displayed publicly, used to create derivatives, distributed,
stored In a retrieval system or tranemitted In any form by any means without prior written parmizeion of B artlett
& Wast, Inc.




Runoff Calcutations to Ditch South of Lapoons

Pak Rumff Calculaivns
Trubsape Ares = rusaff b posd
MAODOT Distriat = §
Drainage Arcs fac) = 128.39 Kirpich Tane of Concestration (miz) = 1770
Dvanage Lesgth (i) = 4,000 Dvasnugge Shope (618 = 00031
Chinge iz Elev. ) = 123
Sl Type=
Cormpenitc Renll Coefcent (C) = 0.3
MODOT Dheict Rsinfall Intoaity  Ginbe) Pk Flow (efil.
i = 140 o= 2372
iy =11 Q= TS
g ™ 457 o ™ 30

Tima of Conscemtnafion Chacke:

TR-SE Shaliow Core. Plow (umpeved): 156
TH-55 Shellow Conc. Flow jaewved): 1870




BENTLEY FLOW MASTER CALCULATIONS FOR NORMAL
DEPTH OF 100 YR STORM EVENT AT WWTF OUTFALL

o Warkshest 1 &-Exicting stream - cross section 3 El == Ivegular Section Edicor : A-Existing SEream - cross section 3 w
Uriferm Flow | Gragually Vares Flow () Messages St GEaTeEy Segment Foughness
r . Insert | o Delete Insert | S Delete
Soive For | Hormal Depth | o Friction Wethod | Viasnieg Fermuls w D k D :‘L
Fatan | Ciean = Stert Fiaban & | Crd Stesen & m
Ruughness Cosficient | 8057 Flow fren: [ga w i ] or{ AT
- : 1 2. 1 3 Mo+ mo0a) | naeo
Gharret Skpe: CCTI— wotnd Parmey: [ r z Bezr| ot |3 DemL OO DeSL TS L
Sawaion: |'|: Hydraelic Aai: e | = nrE T 3 Q82 79230 |03, BT | OO0
Tzon - T
Blesstion Range: e TopWidth: t 5 e e
- o o e = >
N C—
Criieal Sope 0.043 w# 30300
e Ca— o0700
[ i [ faa ]
Velocty Heest [N
305.00 |
e S
Fraugs Mambar: % anaao]
S R
#0100
800.00
799.00 |
UFeht Bactinn gy COptinm Fed.00 o | | | | |
DHID 0420 0430 D440 0430 DHOD 0470 0404
) Caleulation Sucesful =Tl

Carcal Heln




BANE STABILIZATION APPLIED SHEAR STRESS CALCULATIONS

Location: Lagoon cell 1 south berm slope bank stabilization

lied Shear Stress [mean boundary shear stress applied to the wetted imeter]:

1.=7RS,
whers,
%, = mean boundary shear stress, N/m” (It
v = unit weight of water, 8810 Nim® (62.4 IbH")
R = hydraulic radius, m ()
5, = average boltom siope (equal to energy slope for uniform flow), mim ()
- [||;|,|"ft’]; 62.4
Hydraulic Radius for Trapezodial Weir:

input:
Bottom Width [ft]: ]
Left Side Slope (X:1): 1
Right Side Slope (X:1): 2
Depth (ft): 258  [based on trapezodial channel with n for rip rap)

output:
At 3320
pift): 18.42
Rift): 180
S (ft/f): 001

ollbfit): 1,12

5F: 15

Permissible shear stress for channel lining:
T b/ 16e

lied Shear Stress [maximum shear stress on channel bottom):

T, =y ds,

shear stress in channed at maximum depth, Mim® (i)
maximum depth of fiow in the channal for the design discharge, m (ft)

d (ft): .58 [based on trapezodial channel with n for rip rap)
S (L) 001

Tallbff) 161

5F: 149

Permissible shear stress for channel lining:
T (IbfiY): 240 suggests d50 of 0.5 ft at FS of 1.49

MoDOT Type 2 rock ditch liner meets the requirement




BAR SCREEN CALCULATIONS

Flow Conditions
Peak Haur Flow Per Screen MGD
Channel Characteristics
Width
[Depth
Do Water Level
Bar Rack Characteristics
Sereen Frame
Desired Bar Spacing inch v
11,7, /8, 1/2. 374, 1, 1. & 3" Opticws]
Resulting Bar Size (leading edge) 0.3750 inch
Resulting Free Space Betwesn Bars 0.93 i Sereen Angle
Resulting EMective Channel Width 117 it Bar Shape Factor
Clean Screen Condition Evaluation (Bernoulli's Equation) Kirschmer's Comparison
Clean Screen Condition I DR iinded
Do Channel Velacity 2.63 ftjsec 263 ftjeec
Velacity Through Bars P e _u_slﬂc
WEF MOV Mo § Fi-L) af £ Sorees
Headlass 0.55 ft 0.09] ft
Upstreamn Water Level 0.65 ft 0.19] 1
Upstrearn Ch | Vielacity 0.40 fr/sec 1.42|ftfsec
Chaninel Freeboard 396 1 a.420f
Min. Resarmimended Channel 215 it 1691
T [}

Blinded Condition Evaluation (Bernoulli's Equation) [ Biinded Condition: [Kirschmer]
Alternative 1: Blinded Percent blinded Blirded
Headlass 110 it 0121
Upstrearn Water Level 120 1 0221
Channel Freeboard 3410 43a|n
Min. Resarmmended Channel Depth 2701 1721

[ i e S e ABcerT e & Atk nhan Chasned Chanscrensths
Alternative 2: Blinded Percent biinded [ binded |
Headlass 267 it 021
Upstrearn Water Level 70t 0311
Channel Freeboard 1384 4301
Min. Resarmimended Channel 4327 i 1811
T ¢

T Rene thar Prpik arclics CAFlaARns g Aoove are D o Sereull's Priete ard are
conskarad 10 B corservativg., i consaryative ageroachs indude Kirschmer's fathod
ared Car b comphited woen fisgassl

Eirachimars Fypdradic caloolations peovide mone
Falitic resubs of whiat should b axpiactied Tor bas
s Brgtrandics, homarei, thare i linke
corsarvativism in thi approach.



INFLUENT GRAVITY PIPE CAPACITY CALCULATIONS

Manning's Equation {for circular pipes. full pipe assumption)

Input:
Harizantal Storm Drain Length {ft] il HOPE
Storm Dirain Slope [FEfF): 0.003% WP
Stonm Drain Diameter {in): a8 RCP
Storm Drain Material: PE WP
(o
output:
Stoomi Dirain Length {f): 230,40
A [ 0.3%
P [fe): piL]
B (ft): OL1EGEGEEEET
i (ilik|
0 [fes): 093 ar 41% 33 gal/min
W (feisk LET
timee in pipe [minj: 144
Partially Full Table: depth in) D Wi, OOl W [Fefs) Qift'/s) Q {galfmin) | Q{GPD)
oo .00 0.0020 [ ] .01 000 000 ]
o0 Q.01 0.0401 OLO000 011 0.00 0a2 23
16 0.02 0.07EL U000 0. 30 000 003 Ak
o4 .03 0.1103 [ile Civd 0.xX 0.00 0.5 M
033 0.04 0.1426 L0 0.38 .00 006 EE]
040 0.05 0.1733 00002 0.45 .00 008 116
048 0.06 0.12023 00002 0.54 0.00 (ST 139
056 .07 02287 (L0003 .61 000 011 162
LG4 .08 0. X558 00021 Q.58 000 089 1,283
07l 0.9 0. X805 00044 0.75 0.00 186 2677
a0 Q.10 0.3039 0LO0T2 .81 0.0l 101 4,337
EH 0.11 0.3251 (L0104 0.87 i 4.34 6,153
09k 0.12 0.3472 (L0140 0.93 0 585 &.418
104 0.13 0.367 (L0180 0.8 .02 1.52 10,825
112 0.14 03853 00224 1.03 0.02 535 13,468
120 .15 0.4045 (L0271 1.08 003 11.3% 16,240
128 0.16 04218 (L0338 1.13 [ITiE] 13.50 19,435
136 a.17 0.4383 (L03TA 1.17 0.04 1580 P ]
144 0.18 0.4541 (L0436 131 004 15.25 16,277
152 .19 0.4653 (L0458 1.2 005 2084 30,014
160 0.3 0.4837 (L0554 1. 0.05 2358 33,956
168 0.x1 0.4976 (L0633 1.33 006 26465 18,095
176 0.X2 0.5110 0L0705s 1.36 007 29.47 42,441
184 0.X3 0.5238 0LO7E0 1.40 0.z 1T 62 46,977
143 .24 0.5363 (LOESS 1.43 008 3561 51,705
00 0.15 0.5483 005440 1.46 0.0% 39,32 56,622
08 i1} 05600 01035 1.50 [h i) 42 87 61,727
ri16 0.X7 0.5714 01113 1.53 010 4654 67,016
Pl 0.X8 0.5824 01204 1.58 011 5034 72,488
X3} 0. 0.5932 01297 1.58 012 5426 78,141
ran .30 0.6038 {1354 1.61 013 58.31 &3,973
x4 0.31 0.6141 01454 164 014 ] 9,083
L56 Q.32 0.6243 01597 1.67 .15 ] 96,169
pa 0.33 0.56343 1702 1.69 016 .20 102,529
273 0.34 0.5441 01811 1.72 017 1574 108,063
X80 0.35 0.6538 01932 1.75 .18 B39 115,768
P51} 0.36 0.5635 02036 1. 015 8BS 17 132 544
ra6 0.37 0.6730 02153 1.50 .20 G006 149, 588
104 0.38 0.5824 02273 182 021 0507 136,500
313 0.3 06918 02396 185 022 104,19 144 378
120 0.40 0.7011 02521 1.87 023 10%.43 151,819
328 .41 0. 7104 02649 1.50 025 110.78 159,523
136 0.42 0.7186 02774 1.92 026 116.24 167 387




INFLUENT GRAVITY PIPE CAPACITY CALCULATIONS

144 0.43 0.7288 02913 1.95 o27 121.81 175,409
152 0.44 0.7373 03048 1.57 028 127.49 183 588
360 0.45 0.7471 b.3187 1.59 .30 133.28 191,919
168 0.45 0.75E61 02328 2.02 021 139.17 200,401
N 0.47 0. 1652 3471 2.04 .32 145.16 208,030
184 0.48 0.7743 03617 .07 .24 151.25 217 503
1492 0.49 0.7833 b3 TES .09 0.35 157.44 136,717
4.00 0.50 0.7923 02515 212 036 1E63.73 235,767
408 0.51 0.8012 .a06T 2.14 038 170.10 144 949
4.16 0.52 0.8101 042132 .15 0.2 176.57 154 159
4.24 0.53 0.5150 04378 2.19 a1 1B3.12 263,691
43} 0.54 0.8278 b.4537 2.1 .42 189,75 273,240
4.40 0.55 0.5365 4697 2.13 a4 156.46 282,900
448 0.56 08452 . 48560 2.0 045 203,24 292 GE4
456 0.57 0.5538 D503 2.1 nav 210,09 302,525
454 0.58 0.8623 D.51%8 2.30 048 217.00 312 476
472 0.5a 0.8707 0.5355 232 050 223,596 33 209
480 0.0 0.8750 0.5513 1.35 051 230.58 333,615
4488 0.61 0.2872 05652 .37 053 238,05 342, THE
496 0.62 0.5953 b.5862 239 055 24515 353,011
504 0.63 0.2032 G032 2.41 56 25228 363,180
512 0.54 0.9110 G203 2.43 .58 259.43 373,581
.20 0.55 0.9185 DLEITS 2.45 059 264660 383 904
5218 0.56 0.9261 6546 2.47 Gl 27377 394 136
536 0.67 0.9333 06718 .49 063 280,595 404 551
544 0.58 0.5404 ] 2.51 LG4 2B8.10 414 571
852 0.69 0.2472 0. 7089 2.53 UGG 255,24 45,147
560 0.70 0.9538 D72 2.55 s 302.34 435 373
58 0.71 0.9603 07358 1.55 069 304940 445 535
5TG 0.72 0.9663 . 7565 2.58 [EN ] 316.40 455,615
584 0.73 0.9722 07731 2.560 072 32333 A65 595
5492 0.74 0.9778 0. 7895 2.61 .74 330.18 475 455
500 0.75 0.2831 0.B056 .62 0.75 3346.53 485177
G0& 0.76 05881 R Fa L] 254 LN F 34357 494, 739
G.16 0.77 0.9928 0.8371 .65 0.78 350,08 S04, 120
G624 0.78 09972 b.A523 2.66 0.7 356.45 513, 1497
G632 0.7 1.0013 0LBET2 .67 081 36267 513 246
G40 0.80 1.0050 DLBR1E 2.68 a2 JE68.71 530,543
648 0.81 1.0083 08956 .69 083 174 56 539,351
656 0.52 1.0114 o091 2.70 [LBS 380.19 547 475
GGd 0.83 1.0140 D920 2.1 086 IB5.59 555,255
672 0.84 1.0163 0.9343 21 oAz 350.75 SE2 673
G820 0.85 1.0182 9450 2.72 088 35562 GiG8, 699
[ 0.85 1.0158 09569 272 029 400,21 576,301
G496 0.87 1.0209 L9671 .73 050 204 48 GE2 447
704 (.28 1.0217 09765 .73 091 40440 SE8. 103
7.11 0.59 10221 (9850 2.73 ba2 41157 593,234
7.0 0.50 1.0221 D996 2.73 093 41514 5497 803
T8 0.91 1.0217 hegaz .73 093 417.90 501,773
7.36 .52 1.0209 1.0047 .73 054 420.21 B05 106
744 0.93 1.0158 1.0082 2.72 .94 42206 07,761
752 0.24 1.0182 10124 .72 .94 423.40 B9 596
750 0.95 1.0163 1.0143 2.1 095 424.21 E10, 869
ThE 0.95 1.0140 1.0149 271 0.95 42447 E11,.x34
.76 0.97 1.0114 1.0141 2.70 095 41413 E10, 748
T84 0.28 1.0084 1.0118 .69 .94 42317 B9 252
7491 0.9 1.0051 10078 2.68 .94 42155 07,027
B00 1.00 1.001% 1.0024 2.67 L] 419.23 03, 694
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Rosebud MO WWTF

HYDRAULIC CALCULATIONS FOR AVERAGE D,

¥ FLOW

DESCRIFTION: WWTF eutfall threugh mag mter, UV, fulure tanks, clarifier, Triplepoint, and Aidlift
FLOW PO 50,700 (ADIF)
FLOW {GPM): ELES]
FLOW {MCTH: [T
FLOW [ = FIFE WO, DA | OUT. THA m WELOCITY | LEMGTH FIFE K FIT. LOSS | CLUM. LOSS) HGL
FLEMEHE MATEEIAL PR FACTOR CLASS L] ™ ANy FPS) FT LSS | FACTOR WFTI i) iFT) CUMAENT
Tailwater based on 100 prar Aood elevasion - s
"W Py S5£INSy ThesignCales. ic Calen L]
Scuth Ditchiopen channel 1060 year drpth calios SmE” and "A-Existing Stream - cross
swctiin ¥ since we'ne planning o nemive the weir plate in exising effloent
L m from effluent weir th UV through Triplepoint and Airdift Structores to Cell 2 BA2N0  [chanmnel
SWIMNG CHECK VALVE P ELE) 120 " 144 15300 Lasdn oor 130 (e D02 BIAIAT  |isesrviy shows 157 stowl, wmed 187 D for cales)
[EXIT LOSS o sz 120 148 15300 Lapdn o7 L0 00001 o2 BIR23OT  [jsearviy ahows 157 stil, wued 187 D for calis)
FIFE [HF ELb) 120 144 15300 Landn nor 350 LD [Ehir e BT vy shers 157 stoul, waed 187D for calos)
[proposed 157 ASTM D303 jramed 14 PVC for hadbos calon hiw] (aill sied b
FIFE ELb) 150 144 15300 L5300 [ LA LD ey ) BOAIAE  |eonfirm dowsstrsm "seel” pigs dimension for progaer pape sslection heee)
[propessd 157 ASTM D034 jamed 14 PVC for haadboos callon i) (aill sused b
SHARP-EDGE ENTRANCE aszl C 14 15300 15300 nos 50 00000 0.om3 BO2ME  famfrm duseedram “seed” prpe dimension ke proper pape schectson heee)
EXIT LSS ELb) = &0 SR [ e LoD [T ) e PR EE2E  |effluent manholy dowstream of mag meber
FIFE kLt = b &0 &30 &l 0 2380 0nos e BIG232%
45" BEND LB Sl &0 SR &l 0 [ AL noos [Xick) BIA2EEL [l down ko kowsr Septh at may mte
FIFE ELb) L &0 SR [ e LS [ehiich) Lokt
45" BEND kLt = &0 &30 &l10 [ o15 00003 [ BIO234Y  [bind DS of mayg meter back o harizonsal
[REDUCER LB Sl 40 4.500 4.l80 na: 020 0001 0one3 B2 Jomomsnic reducer immediately DF of mag meter
FIFE ELE) = 40 4.500 LR AL A 0nied [T b BIAA4FT [ttt line run dowsstneem of mag meber. HGL st mag meter
FIFE kLt S 40 4.500 4.la0 nax 950 0LD0RE o3 BIO2SNE  |ubramghet line run upstream of may, s
[REDUCER kLt S 40 4.500 4.la0 nax 020 0o 049 BIO24Y  |eoncimdnic peducer immediately US of may meter
45" BEND kLt = &0 &30 &l10 [ [ 1L 00003 sz BIA2452  [horisortal bisd
FIFE ELb) = &0 SR [ e as0 LS osT B 345T
TEE - LINE FLOW kLt = &0 &30 &l10 [ 030 00007 D4 BIO2464 [t ddorwmmetmiam of UV
FIFE aszl 130 L &0 SA30 &l 0 450 [y oM BIRL2470
W0 BEMD ELb) 150 = &0 SR [ e 230 BT T BOAMTT  |wertacal B dug berud dewmsteesn of UV
FIFE sz 180 = b &0 &30 &l 0 650 0noE mas BEOMAS  [virtacal pape up theoagh UV et HGL in verSical pipe below UV
[REDUCER LB 130 Sl &0 SR &l 0 020 nooes Quae A03T6E9  |pedacer lows of redacing %0 dig bend
W0 BEMD ELb) 150 L &0 E.R30 Ta70 nr 230 B0 a2 AMATEE  |bend loss of redacing 0 dig bend
horizontal pipe 8 UV (HGL is in vertical pipe through slab and then fellows
FIFE s 180 SOR 36 (160 FSI; &0 a3 Tam 0z M onoon ez A3 2 |herizontal pipe... sssume 14 fall
BT UV weir elevation
narar 02742 BOOLOEY  [hiadbimses per Trjen. HGL ot upstrvam smd of IV
FIFE ELb) 150 = {160 FSI &0 E.R30 Ta70 nr 130 LD 03742 BORLHAT  |pap saptriasn of LIV
(CATEVALVE ELE) 140 2 {160 FSI &0 A3 7870 0z 230 (e 03744 RO
0 BEND sz 180 = {160 PSI; &0 830 7970 n:s 030 0000 02747 BOOO4ET |0 ding vertical bend
FIFE sz 180 = b {160 PSI &0 830 7970 n:s 630 0noe 02749 BOOOES  [virtacal papee theoggh LTV slabs
W0 BEMD ELb) 150 = {160 FSI &0 ER30 Ta70 nr 230 B0 03751 BORLOHS] |0 digg vertical bend
FIFE ELE) 140 &L (160 FSI; &0 A3 7870 0z o 02753 BORL045L
TEE - LINE FLOW sz 180 = {160 PSI; &0 &630 7970 n:s 030 0000 02755 BORL4SS
FIFE ELb) 150 L {160 FSI &0 E.R30 Ta70 nr £ L2 03767 BORLHAT
FROJECTING ENTRANCE s 180 ar {160 FSI a0 Ea30 Tam 0z B80 00008 02774 BORL04T4
&0 R0 02982 BOMOEAT  |amecsmed hewdkooas for medas nidentson sievwe por Triphepoint for wond cos low
[EUBBER FLAPFER CHECK: V <6 FFS ELb) = 60 Sl &0 E.R30 Ta70 nr 100 D00 2 BORLLIRE  |HGLat fubure tank. Assumid B” duckbill lagger chack
FIFE Lt ar 60 Pl &0 Ea30 Tam 0z D 0388 BORLLIAE  |amecmed pipe legth betwan futune tanks
[FROTECTING ENTRAMNCE kLt = b &0 Pl &0 &630 7970 02 080 00006 03495 BO9119S
&0 DEE ik o) B 40E oo hewdlossas for madia metention sieve per Triplepoint for won cose fow
[EUBBER FLAPFER CHECK: V<6 FPS LB Sl (160 FSI a.0 EA30 7970 nz 200 noEo0 043 B9 1903 |HGL at future tank. Assumind 87 duckbill flagger check
FIFE ELb) L {160 FSI &0 E.R30 Ta70 nr 418 (ot 4217 BT | pips lemgth betwoen futune tank and darifier
0 BEND kLt = {160 PSI &0 &630 7970 n:s 030 0000 04219 BOOLIFIY |90 digg wertical bend
FIFE ELb) = {160 FSI &0 E.R30 Ta70 nr LD DA42L8 [HGLin pipe brlow clarifier wir trough
FROJECTING ENTRAMNCE 3EH &L (160 FSI; &0 EA30 7470 0 BA0 HEL in clarifer wrir tromgh. update sccordingly
Weir elevation in Clardifier is 810.70. Ses Weis calos for HGL
EXIT LSS ELb) 150 L 60 Sl &0 E.R30 Ta70 nr LoD B0 e
FIFE s 180 = 60 Pl &0 a3 Tam 0z 150 onoon [ g butwwen clagifier s Nitrox 82
[FROTECTING ENTRAMNCE sz 180 = b &0 Pl &0 830 7970 n:s 080 00006 0aLs
DEE [l e mindia retemtion s
[EUBSER FLAPPER CHECK: V « 6 FPS s ar 60 Pl &0 Ea30 Tam 0z 200 nso0 0r23 [HGL at Nitrox Tank §2. § lapper.
FIFE kLt = &0 Pl &0 830 7970 n:s L7 noor 023 g Butnn Natron: £7 asd Niteon £1
FROTECTING EMNTRAMCE ELb) L 60 Sl &0 E.R30 Ta70 nr a0 B0 DOFIN
(=) [l madia reh =
[RUBBER FLAPPER CHECK: V < 6 FPS sz = b {160 PSI &0 830 7970 02 200 nsnn a8 HGL at Mitrox Tank #i. F lapper.
FIFE ELb) = {160 FSI &0 E.R30 Ta70 nr Lo 0430 g butwem Matron: §1 ased aickft
%" BEND LB SL (160 FSI a.0 EA30 7970 nz 030 nooa: 0.1 %0 dig vertical band
FIFE 3EH &L (160 FSI; &0 Ea30 7470 0 i3 onoon [ERE S [vurtical pipe bnside aidlift. HGL below 81162 by 0.75"




Rosebud MO WWTF

HYDRAULIC CALCULATIONS FOR peak daily flow

DESCRIPTION: WWTF sutfall Bhrsugh mag meter, UV, fubury banks, clarifier, Triplepoint, snd Aielift
FLOW {GPD: 154,308 (k. daily flore 1o Triplepuint)
FLOW {GPM): e
FLOW {MGTH: [E]]
FLOW C PIFE NOM. DIA | OUT. A [ WVELOCITY | LENGTH | FIFE K EIT.LOSS |cum. Loss|  HGL
FLEMENT MATIFIAL GPM) FACTOR CLASS () TN an (FPS) iFTH LOSS | FACTOR FT) T FTI COMMTHTE
Tailwatwer based on 100 yrar food devaSion - sew
WP S ST Dhesi gt iz o
South Ditchlopen chasmel 100 year drpth caloadmi” and "A-Existing Stream - cross
swctinn ¥ since we'ne planming on nemive the weir plabe in existing eEfloent
[Upstream from effluent weir through UV through T plepoint and Aidift Structures to Cell 2 M0 (channsl
SWING CHECK VALVE P 1007 14 15300 La640 0z 220 00015 00015 BORIHS | (marvey shows 157 stowl, e 147 D for calcs)
EXIT LOSS 11007 14 15.300 La640 oz Lo 00007 002 BRI |(marvey shows 157 stowl, s 147 D for cales)
FIFE 11007 14 15.300 La640 oz as0 LTy .03 BRI |(marvey shows 157 stowl, s 147 DN for cals)
pruposed 157 ASTM D334 (el 14 PV for huelkoss: cales hamw) {still rmnd 1o
FIFE 11007 140 CH00 14 15.300 15300 g T e 2005 BIAIIE | cumfirm dussssnam “seel” pipe dimension ke proper pipe sshection heer)
priaprersec] 157 ASTIA D134 frmed 14 PV fioe hemnclbons: cades haoma) {atill smoend 1y
SHARP-EDGE ENTRANCE [§T 140 15300 15300 s 050 0000 o BOA2IZE | cmbirm duwssdnsum “diel” pape dimension b proper pape sshecton heer)
ExIT LOSS [§T &6 &110 120 L s 0es3 BIS2SSY | wFflwent manhily dowsbneam of mag meber
FIFE 1007 Fsl SEX £110 120 230 s 00081 BIG.258]
45" BEND 11007 Fsl &0 SEX &110 120 [ 0004 Q0815 BIA2EIS  |bernd down to kowsr depth at mag mete
FIFE 11007 Fsl &0 SEX &110 120 DT 00662 BLJEAT
457 BEND [§T Fsl &0 &6 &110 120 s 004 L0 BA260S (b DS af mag meter back b harizontal
REDCUCER [§T Fsl 40 4.500 4160 250 L] [T LS BIADHIS | cmevsvinic: redhucer immiadishely DS of may meber
FIFE 1 Fsl 40 4.500 alE 260 A sy 1132 BiEMEY |t line run duvestream of mag meter. HGL st may moter
FIFE 11007 Fsl 40 4.500 416 50 s 00z 0.1757 BULAET  |sbragia line run upstream of mag saier
RECUCER [§T Fsl 40 4500 4160 250 L] [T [RETH] BIAL364T e pethucer immiadishely US of may meber
45" BEND 1007 Fsl &0 SEX £110 120 (3] 00034 [RE- BRMTS | horizontal bumd
FIFE 11007 Fsl &0 SEX &110 120 50 s 03414 BLITI4
TEE - LINE FLOW 11007 Fsl &0 SEX &110 120 030 00088 141 BUAITH]D |t dowrssnam of UV
FIPE [§T Fsl &0 &6 &110 120 FEY nnma 1530 BEAL3830
acr BEND [§T Fsl &0 &6 &110 120 030 n00ss [RL BEAL3SUT | vitacal 90 dieg b deownstress of LTV
FIPE 1007 Fsl &0 SEW &110 120 650 s 21662 BELINY | vimtical pipe up theemgh LV slab. HGL in verSical pipw below UV
RECUCER 11007 Fsl &0 SEX &110 120 020 00045 2.1707 SIANT (e loss of nedacing 90 dig bend
a0r BEND 11007 Fsl &0 SEX 797 or 030 00023 21731 SOLA03T  [bemad hoss of roadiacing B0 digg bend
becizantsl pipe s UV (HGL is in vertics] pipe thoeugh slab snd then fallows
FIFE 11007 Fsl a0 SEX 797 or FR ] LD 01736 A034036  [Berizontal pipe... assume 10 full
BIELTTON UV worir slwvaBiom
(R 03083 BOITRY | hoscllusses per Trojan. HGL ot ups tvam emdd of UV
FIFE 11007 SC Fsl &0 SEX 797 or 130 L 03087 BOWOTHT (g spstraasn of LIV
(CATEVALVE 1107 = FSl a0 SE0 7970 ar 030 [T [N BORLOELD
acr BEND [§T E Fsl a0 S0 7970 o7 030 0o [ ETEN BOROEM |0 ding vertical berd
FIFE 11007 = Fsl a0 SEX 797 or a3 T 23151 BOWDES] | vertical pipe theoagh UV slab
acr BEND [§T = Fsl a0 S0 7970 o7 030 0o [N BORLDETY. |0 dhing wertical bnd
FIPE [§T = Fsl a0 S0 7970 o7 0oz 03186 BORLOSRE
TEE - LINE FLOW 1007 = Fsl a0 56K 797 orl 030 00023 03209 B
FIFE 11007 = Fsl &0 SEX 797 or 38N oo 23310 BORLLLD
FROJECTING ENTRANCE 11007 SC Fsl &0 SEX 797 or (=] 000s: 0337 BRI
a0 [T 1350 BORLLIBD | awemmrvecd hrmelhcnines o mendsn mitemitaon sieve por Triphepiint for wins cose fow
RLEBER FLAPPER CHEC! [§T {160 PSI a0 S0 7970 o7 200 01450 500 BORLITH0 |HGLat fuber bk Awvumiad B duckbill lagpers chuck
FIPE 1007 {160 PSI a0 SEW 797 orl I s 2585 BOMITHS | msmamrercd pip Wrgpth bestvinen Fubsr kanks
FROJECTING ENTRANCE 11007 (160 FSI SEX 797 or (=] 00063 05147 BORIET
A 05355 BORMES | msnzmrercd hmlkonsaes o midia mtenton sieve per Triplepuint for wons case fow
RLUEBER FLAFFER CHEC! 1007 Fsil 56K 797 orl 200 01450 05805 BOMASDS | HGLat fuler tank. Assumiad B duckbill fagper check
FIFE 11007 Fsl &0 SEX 797 or 418 oo 2.5920 BORAEED | mesmmmrered pip gt betrrssen Rutusy tank and clarifies
a0r BEND 11007 Fsl &0 SEX 797 or 030 00023 0.5043 BO4E4T |0 ding wertical bend
FIPE [§T Fsl a0 S0 7970 o7 0o nsd3 BILAE4Y |HGLin pipe below clarifer weir brough
FROJECTING ENTRANCE 1107 FSl a0 5630 7970 071 050 BULZNN |HGLin clasifer wrir trmgh. updste scosedingly
BILTHID | Weir whevabion i Clarifies ia S10.70, Swr Weix cales fur HGL
EXIT LOSS 11007 = (160 FSI &0 SEX 797 or Lo 00T [T BILTTE
FIFE 11007 SO 25 (160 FSI &0 SEX 797 or L5 L 0082 BULT4ED | g bntwseny clarifivr mnd Nitrus 2
FROJECTING ENTRANCE [§T = (160 PSI a0 S0 7970 o7 080 nosr nongs BILTS44
[T 52 BULTTSY  (midia retistion wave
RLUBSER FLAPPER CHECK: V < 6 FPS [§T {160 PSI a0 S50 7970 o7 200 01450 102 BILGHIT |HGLak Nitrax Tank §2. 5 lapper.
FIFE 11007 (160 FSI &0 SEX 797 or LS 01807 BULGHIT  |pips bntwssen Nitros £2 amed Mitros. £1
FROJECTING ENTRANCE 11007 (160 FSI &0 SEX 797 or (=] 00063 L1850 RIS
0 LHET BILMTT [ mdia retition sive
RLBSER FLAPPER CHECK: V < 6 FPS [§T = (160 PSI a0 S0 7970 o 200 01450 3R BIL0927 |HGLat MNitrx Tank #1, 8 lapper.
FIPE [§T = (160 PSI a0 S0 7970 o 00 03533 BILDSES | priges Entwnners Nt #1 asad et
a0r BEND [§LT = (160 PSI a0 S50 7970 o7 030 0o 03557 BILDSST [0 dhing wertical bind
FIPE 11006 ) {160 PSI &0 ) 7970 1 EE) Do 03566 BL%s  |vertical pipe nside aiclift. HGL beloe G162 by 052"




Rosebud MO WWTF

HYDRAULIC CALCULATIONS FOR peak hourdy flow

DESCRIFTION: WWTF ewtfall through mag meter, UV, future tanks, clarifier, Triplepoint, and Aiclist
FLOW {CFD: AN i prak. vt fromn cull 2 per HEC-HMS)
FLOW {GPM: 1650
FLOW (MGTH: o
FLOW (= PIFE NOM. DA | OUT. THA VELOCITY FIFE K FIT.LOSS |CUM. LOSS HGL
ELEMENY: MATEEIAL TGP FACTOR CLASS ) AN FPS) 0SS | FACTOR iFT) i) iFT) COMMENTY
[ Tailwatwr Based 0n 100 yrar food devafion - see
P e 000N 2011558 2 S5 AT DhesignCales e Cales ™
Seuth Ditchlopen channed 100 year drpth calos Smf” and "A-Existing Stream - rross
wctinn ¥ since we'ne planning on nemive the weir plabe in cxising offlment
L] m from effluent weir thy UY through Triplepaint and Airdift Struchores to Cell 2 B0 [channel
SWING CHECK VALVE 185 120 1] 148 15300 n3s 220 0004 [ BIG 234 isecrvary ahomn 157 st smmn] 147 D fior cales)
[EXIT LOSSE LRSS0 120 144 15300 nas L [T i) i0e4 B2 |(smarvery shorms 157 stenl, o] 147 DH for cales)
FIFE LRSS0 120 144 15300 nas (e e BIAXE  |(marvery shors 157 stel, smsodd 147 DH for cales)
proposed 157 ASTM D334 fawed 18 FVC for haadboss cales ham] (il sused 1
FIFE LRSS0 144 15300 naz L0 T2 BIAXFE  |confirm dowsstnmm "steel” paps dimension for proper pape selection here)
[proposed 157 ASTR D313 famed 14 PV for hoadloss cales horv) (il mod 1o
SHARP-EDGE ENTRANCE LRSS0 15300 naz 050 o0 O] BIAXE]  |confirm dowsstrnmm “steel” paps dimension for proper pape selection here)
[EXIT LOSS 1@ SR 208 100 n0es1 0ar41 05 3081 |wffluent manhole dowstream of mag meter
FIFE 185 SR 206 00ars oueLT B IIT
457 BEMND 185 SR 206 (LY 000 e BIRAT1E  [bend diown b kower depth al mayg mehar
FIPE 1B ERN 0 anxe 0.4 BIG 14
45" BEMDY LRSS0 S D& 0I5 [T 01143 BIAHEE  |bemd DF of mag meter back to horizontsal
[RECUCER LRSS0 4500 445 030 noels QI75E BIAAEE  |concemtnic peducer immediately DF of mag meter
FIFE 1R 4500 Ak n4s EITLY BOSARE  |wbrag line: run dowstnesm of mag meber. HGL st may meder
FIFE 185 4500 445 AL 04873 BIATIFS  |stvamghet line run upstoeam of may; s
[RECUCER LRSS0 4500 445 030 noels D3R BIAAME  |concmenic peducer immediately U5 of mag meter
45" BEMDY LRSS0 S D& 0I5 [T 0387 BIASIT  |horisontal bisd
FIFE 185 &0 EE3D 206 o0 D400 BIG &30
TEE - LINE FLOW 185 i EE3D 206 o030 0019 04199 BIGA499  [hew dowsndmam of LV
FIFE 185 SR 206 0013 D439 BIG G52
W BEMIDY LRSS0 S D& 030 o DA4EIT BIALGEDT  |wemtacal S0 dug band dewnstoess of LTV
FIFE LRSS0 S D& nnire DA4TE BIAT0E  |vertical pape up theoagdh UV sla. HGL in verSical pipe below UV
[RECUCER LRSS0 S D& 030 noaz 04835 BOATIAS  |recdcur o of nechacing B0 dig bend
%0 BEND 185 &0 S8 121 o030 00068 D404 BUATHM  |bend lows of ridacing B0 dig bend
i x o baal pripee 8 UV (HGL is in wertical pipe threugh slab and then follows
FIFE LRSS0 140 SR 26 {160 FSI &0 B.a30 1 s DA4ELS A03.7209  |herizontal pipe... ssume 12 fall
BOELTTO0  |UY wwir elwvation
03z BAHE  [headlosses per Trojan. HGL ot mpstream end of UV
FIFE LRSS0 0 FSI & B30 1 (T BIRLLYIE  |paps apatreasn of LIV
GATEVALVE 1@ &0 PS5l & 630 121 030 00068 BIGL3B6
%0 BEND 185 &0 PSI, &80 S.630 121 o030 00068 BIR 1355 | dig vertical bond
FIFE LRSS0 0 FSI &0 B30 1 [Ty BIRL40E | vertical pape theoagh UV slab
%0 BEND 1850 {160 PSI &0 530 121 o030 00068 BOO. 470 |90 digg vertical band
FIFE 185 &0 Pl & S8 121 s B9 1502
TEE - LINE FLOW 1850 {160 PSI & S8 121 o030 00068 BI9. 1570
FIFE 1R 60 Pl & RN 121 onr3 B9 843
FROTECTIMNG EMTREANCE LRSS0 0 FSI & B30 1 [ noEs BIR.M0E
2 [ BN el headbossrs for medis nemtson sieve per Triphepaint for ot case flow
[RLUBEER FLAPFER CHECK: V < 6 FPS PUC_ASTM 15 &0 Pl L £ 121 200 0247 RBIO.4T04  [HOL at future tank . Assumind 87 duckbill flagger check
FIFE 185 &0 Pl & S8 121 00lE BI9.4E5T  |awecmnd pipe lisgth betwam fubuw lnks
FROJECTING ENTRAMNCE 185 &0 Pl & S8 121 o080 0083 B9S054
& () BIOSIET  |awesmrd hewdlonoes for medse ntenison sieve por Triphepoint for wonst case Aow.
[RLUBBER FLAPPER CHECK: V < 6 FPS PVC_ASTM 185 &0 Pl & S8 121 200 n24m BOTTIZ |HGL at futune tank Assumind 87 duckbill flagger cuck
FIFE 185 &0 Pl & S.630 121 onxo BIOARY  |awesmwnd pipe lisgth betwaim fubue bnk and darifies
%0 BEND 185 &0 Pl & S8 121 o030 00068 BOOA00D |90 digg vertical band
FIFE LRSS0 0 FSI & B30 1 L0 BRAMD  |HCL in pipwe below clarifer wir trough
FROTECTING EMTRANCE LRSS0 0 FSl &0 B30 121 D0 RILL3600  |HGL in clasifer weir trough. update sccordingly
BILTE00 Wi wlevation in Clarifier is 1070, See Wiz cales for HGL
[EXIT LOSS PV, 185 &0 Pl & S8 121 100 00228 [lire ) RILTT28
FIFE 185 &0 Pl & S8 121 opat a9 BILTTIY  |papee butwien clasifier s Nitros 2
FROJECTING ENTRAMNCE 185 &0 Pl &0 S8 121 o080 n0as (e RI0LTS22
DTHE i) BINAISD  |eaeclin retemtion s
[ELUEEER FLAFPER CHECK: V < 6 FFS LRSS0 0 FSI &0 B30 1 2 n24m D300 BIL&DD  |HGL at Mitrox Tank £3. 8 lapper.
FIFE LRSS0 0 FSI & B30 1 [Tk [rkS i) BILDE1Z  |paper Exstwrsen Mitros £2 amd Mitrox £
FROTECTING ENTRANCE 1@ &0 PS5l & 630 121 080 0083 0.3M5 RILOT9S
() 03503 BILIO03  fmsectia rebimtion: sevve
[RLUBBER FLAPPER CHECK: V < 6 FPS 1850 {160 PSI & S8 121 200 n24m (L] BILMF3 |HGLat x Tank #i. B Aapper.
FIPE 1B 60 PSI, & SR 121 230 opm7 0.5 BILMMD  |pape butiwwen Natroo £1 asd airkft
%0 BEND 185 &0 Pl & S8 121 o030 00068 ) BILIS5S |90 dig vertical band
FIFE 1850 {160 PSI &0 S8 121 i 000s L] B1LA5A  |vertical pipe bside aiclift. HGL below G162 by 0.35"




Rosebud MO WWTF

HYDRAULIC CALCULATIONS FOR peak hourly flow assumed by Triplepoint

DESCRIPTION: WWTF cutfall Bhnssgh mag meter, UV, fubury banks, clarifier, Triplepoint, snd Adelift
FLOW {GPD: 268,168 (i horurly Bov assumied by Triphpoing
FLOW {GPM): 1908
FLOW {MGTH: (=]
FLOW C PIFE NOM. DHA | OUT. A [ WVELOCITY | LENGTH | FIFE K FIT.LOSS |cum. Loss|  HGL
FLEMENT MATIFIAL GPM) FACTOR CLASS () TN an (FPS) iFTH LOSS | FACTOR FT) FT) FTI oMY
Tailwatwr based on 100 yrar food devasion - sew
AP AT S 2 358 8 D cassmven ' Dhwesi gt ales Hydrwmlic Cales Runnd¥ b
South Ditchlopen chasmel 100 year drpth caloadmi” and "A-Existing Stream - cross
swctinn ¥ since we'ne planming on nemive the weir plabe in existing eEfloent
[Upstream from effluent weir through UV through T plepoint and Aidift Structures to Cell 2 M0 (channel
SWING CHECK VALVE P 105 14 15300 La640 03 220 0004 20049 BRIME | (marvey shows 157 stowl, e 147 DF for cales)
EXIT LOSS 105 14 15.300 La640 kS Lo 00022 20071 BAIET]  |{marvey shows 157 stowl, smd 147 D for cales)
FIFE 105 14 15.300 La640 kS as0 e 2003 BIAIITE | (marvey shows 157 stowl, s 147 O for cals)
pruposedd 157 ASTM D034 (sl 14 PV for huelkoss: cales b {still rmnd 1o
FIFE 105 140 CH00 14 15.300 15300 s T LT L0060 BRI |cumbirm dussssnam “seel” pipe dimension ke proper pipe sshection heer)
priapersec] 157 ASTIA D134 {rmed 14 PV fioe hemnelbons: cades haoma) {asill soend 1y
SHARP-EDGE ENTRANCE 19805 140 15300 15300 03s 050 0000 LEe BIA2ISY | cmbirm duwsodnsum “diel” pape dimension b proper pape sshecton heer)
ExIT LOSS 19805 &6 &110 217 L [T 818 BISINE  |wFflwent manhile dowsbneam of mag s
FIFE 105 Fsl SEX £110 7 230 0o 0901 BER.3201
45" BEND 105 Fsl &0 SEX &110 7 [ [Tl o101 BRI b down to kowsr depth at mag mete
FIFE 105 Fsl &0 SEX &110 7 0ol 21151 BLME]
457 BEND 19805 Fsl &0 &6 &110 217 s Mo L1260 BAISED | bind DS af mag meter back b harizontal
REDCUCER 19805 Fsl 40 4.500 4160 468 L] 0Ty w198 BIRATH | cmevsnic reducer immadishely DS of mag meber
FIPE 195 Fsl 40 4.500 4160 468 A 15 23501 BIAEN st ling run dusestream of may meter. HGL st may moter
FIFE 105 Fsl 40 4.500 416 468 s 1551 05382 BUATESY  |stragit linw run upstream of mag swier
RECUCER 19805 Fsl 40 4500 4160 468 L] 0Ty L4150 B S4B0 vmvirie: pethucer immadishely U5 of may meber
45" BEND 105 Fsl &0 SEX £110 7 (3] 0 04259 BORESES | horizontal bumd
FIFE 105 Fsl &0 SEX &110 7 50 non3 4407 BT
TEE - LINE FLOW 105 Fsl &0 SEX &110 7 030 00 4521 BAAHZ] |t dowrssnam of UV
FIPE 19805 Fsl &0 &6 &110 217 FEY oo L4763 BOA OGS
acr BEND 19805 Fsl &0 &6 &110 217 030 [T L4982 BOATIRY  |vitacal 90 dieg bimed downstress of LTV
FIPE 195 Fsl &0 SEW &110 217 650 oo 25175 BELTTE | vimtical pape up theemgh LV slab. HGL in verSical pipe below UV
RECUCER 105 Fsl &0 SEX &110 7 020 04 L= SOLTE  [recdcer loss of edacing 90 dig bend
a0r BEND 105 Fsl &0 SEX 797 12 030 0007 0537 SO.7637  [bemnd boss of pendiacing B0 digg bend
becizontsl pipe s UV (HGL is in verticsl pipe thoengh slab snd then fallows
FIFE 105 Fsl a0 SEX 797 127 FR ] oz 05414 A037704  [Besizontad pipe... assume 12 full
BIELTTON |V worir slwvaBiom
03508 0.3508 BOEHE | houclosses per Trojan. HGL ot ups tvam e of UV
FIFE 105 SC Fsl &0 SEX 797 12 130 oL 23519 BORLES  (pips pstraasn of UV
(CATEVALVE 1905 = Fsl a0 SE0 7970 127 030 0007 1355 BOALLIGS
acr BEND 19805 =t Fsl a0 S0 7970 127 030 0007 [ BOWLITD |0 ding vertical berd
FIFE 105 = Fsl a0 SEX 797 127 a3 sL 23721 BORIZ] | vertical pipe theoagh UV slab
acr BEND 19805 = Fsl a0 S0 7970 127 030 00T 037 BORLLAIT [0 dhing wertical bind
FIPE 19805 = Fsl a0 S0 7970 127 000 [E=E BORLIS3]
TEE - LINE FLOW 105 = Fsl a0 56K 797 127 030 0007 03907 BOLEIT
FIFE 105 = Fsl &0 SEX 797 12 38N 0oz 24206 B0
FROJECTING ENTRANCE 105 SC Fsl &0 SEX 797 12 (=] 0030 4408 BORI0E
a0 [T L4516 BOML2HE | mwmmmrend hmellcnnes o mendsa mitentaon sieve per Triphepoint for wins cose fow
RLEBER FLAPPER CHEC! 19805 {160 PSI a0 S0 7970 127 200 02600 07216 BORLAPIE |HGLat fuber bk Awvumiad B duckbill Ragper chuck
FIPE 195 (160 PSI a0 SEW 797 127 I noie 0.7 BRSPS | msmamrored pips Wiyt bestvinen ubur kanks
FROJECTING ENTRANCE 105 (160 FSI SEX 797 12 (=] 0030 [ Eet] BOASIS
A [ e BOWSET | msnzmrarcd il konssaes o i metenton sieve per Triplepuint for wons case fow
RLUEBER FLAFFER CHEC! 105 Fsil 56K 797 127 200 02600 L4587 BOWAET  |HGLat fulwre tank. Assumiad B duckbill fagger check
FIFE 105 Fsl &0 SEX 797 12 418 ooz LoF27 BORAHET | mssmzmrred pips gt betrrsen Futusy tank and clarifier
a0r BEND 105 Fsl &0 SEX 797 12 030 0007 Loaz BOWASIE |0 dig wertical bend
FIPE 19805 Fsl a0 S0 7970 127 0o Loanz BILASIY |HGLin pipe below clarifer weir brough
FROJECTING ENTRANCE 19805 FSl a0 5630 7970 127 050 BULIT |HGLin clarifer weir tromgh. spdaste scosedingly
BILTSN | Weir vlevabion i Clarfies ia S10.70, Ser Weix cales fur HGL
EXIT LOSS 105 = (160 FSI &0 SEX 797 12 Lo 0015 00052 BILTTS:
FIFE 105 SO 25 (160 FSI &0 SEX 797 12 L5 0oz 00064 BULTTRY. | g bxtwseny clarifivr ad Nitrus 2
FROJECTING ENTRANCE 19805 = (160 FSI a0 S0 7970 127 080 e L6 BILTS6E
[T LTS BILEITY | midia retistion wive
RLUBSER FLAPPER CHECK: V < 6 FPS 19805 {160 PSI a0 S50 7970 127 200 02600 378 BILOTTY |HGLat Nitrx Tank 52, 8 lapper.
FIFE 105 (160 FSI &0 SEX 797 12 o4 0338 BILOTEE  |pips bxtwssems Nitros £2 amed Mitros £1
FROJECTING ENTRANCE 105 (160 FSI &0 SEX 797 12 (=] 0030 0350 LI
0 [ BILIIT [ mdia retition sive
RLBSER FLAPPER CHECK: V < 6 FPS 19805 = (160 FSI a0 S0 7970 127 200 02600 L6297 8113797 |HGLat Mitrx Tank #1. 8 lapper.
FIPE 19805 = (160 PSI a0 S0 7970 127 0o LE316 BIL3816 | priges Entwnners Nitron: 81 asad vkt
a0r BEND 19805 = (160 PSI a0 S50 7970 127 030 0007 &1 BIL3800 [0 ding wertical bind
FIPE 19805 = (160 PSI a0 5630 7970 127 330 LT L5418 8113915 |vertical pipe isidw aiclift, HGL below R1162 by 0.5




Rosebud MO WWTF

HYDRAULIC CALCULATIONS FOR peak hously flow assumed by Triplepaint plus 1 X design Q RAS back through Airlifs, TP Nitrax Tanks, and Clarifier {future candition)

DESCRIPTION: WWTF sutfall through mag meter, UV, fubune tanks, darifier, Triplepoint, snd Airlift
FLOW (GPID: 265,185 (e hourly Bow assumed by Triphepoint)
FLOW (GPM: 198,05
FLOW (MGDE [E.]
FLOW c PIPE NOM. DIA | OUT. DiA 1] VELOCITY | LENGTH | PIPE K FIT.LOSS |CUM. LOSS|  HGL
FLEMENE MATEFIAL TGP FACTOR CLASS () TN [i] FPS) FT} LOSS | FACTOR FT) *T) FT) O
Tailwater bused on 100 year Aood devaion - s
87PN 1 5 0 5.8 51T D gnniC e b
Scuth Diteblopen channed 100 year depth calos SmE” and "A-Existing Stream - rross
e ctisne 5 simoe woe'ne planing on nemeve the weir plate in existing effloent
L m from effluent weir th LY through Triplepoint and Aidi BAE0  |channel
SWING CHECK VALVE or 1906 145 15300 La B4l 03s 220 00043 [E ] BIR 239 [jwrviry shorw 157 sbinel, smeed 147 DF e calics)
EXIT LOSG o 1906 145 15300 La B4l 03s Lo0 oz LT BIR2IT]  [iserviry sherw 157 sbinel, smaed 147 DF e calies)
FIFE DHF 105 140 15300 Landd nas A50 DL LINETH BIANIRY  |(sarvery shormn 157 stnrl, smsedd 147 TH for cales)
[priopased 157 ASTM D034 (mied 1 PVC for hasiclkons calles hir) il sised b
FIPE 1906 145 15300 15300 03s 1A oo L0 BIR2380  |confirm dowssdnsm "l pipe dimension for proper pape sskection heoe)
[priopased 157 ASTM D034 (mied 1 PV for hasclkons calles hi) il sised b
SHARF-EDGE ENTRANCE 105 140 15300 L5300 nas 050 i) LIES BN  |confirm dowsstnmm "steel” pape dirmension for proper pape sclection heee)
EXIT LOSS 105 &0 AN AL A b Lo0 a7 LIELE BIAAI1E  |wFfluent manhole dowstream of mag meter
FIFE 105 F&l &0 AN AL A b 150 DLEY [T o) [ick 1))
45 BEMD 105 F&l i AN AL A b [ L] Tl (A1) BIAAH]  |bend down to kewer depth at mag mater
FIPE 1906 Fal &0 S0 &110 217 o 1151 BOR 51
45 BEND 1906 Fal &0 S0 &110 217 (143 0Mes 1260 BIRIS60  |bind DS af mag meber back ti horizontal
REDUCER 1906 Fal 40 450 460 ans 220 00673 01939 BIR 423 |concisdnic prducer immedistily DS of mag meter
FIPE 19805 PSI. 40 4500 4160 e A n1sar 03501 BOOLSENT  |stwamgit line run dowsssneem of mag meter. HGL st mag mater
FIFE 105 F&l 40 4500 416 468 L n1ssL [k BIATESY  |straigit line run upsteeam of mag serier
REDUCER 1906 Fal 40 450 460 ans 220 00673 4180 BIRA480  |concisdrnic prducer immediatily US of mag meter
45 BEND 1906 Fal &0 S0 &110 217 (143 0Mes 4289 BIRESE?  [horizmtal bized
FIPE 106 Pl &0 &6 &110 217 ] o3 a2 BB ETNE
TEE - LIME FLOW 105 F&l &0 AN AL A b 030 Dz 4621 BIAG2]  |ter dowrstrvam of LY
FIFE 105 F&l &0 AN AL A b 430 o 04763 Loiche ]
W BEMDY 105 F&l &0 AN AL A b 030 Dz DA4TAZ BIATIRY  |wetacal B0 dug band dewnstores of UV
FIFE LS Fsl &0 SN A110 17 o LEITS BIRTTE [vemtial page up theomgh UV sl HGL in versical pipe below UV
REDUCER 1906 Fal &0 S0 &110 217 220 05 5321 AATE  |owdcir ki of nadacing 90 dig, bend
%0r BEND 1906 Fal a0 SE3 7970 127 230 00075 537 AA7EAT [l b of rirbacing 90 digg bind
hseizantal pipe t5 UV (HGL i in vertical pipe through slab and then fsllows
FIFE PUC_ASTM LS Fsl a0 BEM 7470 L¥7 ER ooy [ 4037704 [herizontal pipe... assume 12 fall
BT UV worie o Hzn
3z L3508 BIAHE  [headlosses per Trojan. HGL ot upstream md of UV
FIFE 105 F&l &0 B TET0 127 130 mo 03518 BIRLITS  |paps apatneamn of LIV
GATE VALVE RIS Fsl a0 SEN 7470 L¥r 30 000s 13595 BIRLLXS
%0r BEND 1906 Fal a0 SE3 7970 127 230 00075 03670 BOLL3T0  [BDdig wertical bend
FIFE 105 F&l &0 B TET0 127 630 nmsL 03721 BIRL421 | vemtical pape theoagd UV slabs
W BEMDY 105 F&l &0 B TET0 127 030 DB [ o o) BIRL4ET |0 deg vertical band
FIPE 1906 Fal a0 SE3 7970 127 0o 23831 BO9.1531
TEE - LINE FLOW 1906 Fal a0 SE3 7970 127 230 00075 [ BOALLSIT
FIPE 1906 Fal a0 S50 7970 127 3 e [¥% BOAL 1906
FROTECTING ENTRANCE 1906 Fal a0 SE3 7970 127 280 Tl a8 BIRL2I0S
&0 DLE0E 466 BIR2HS  |asemed hewdlossas for medsa rsention sieve par Triphepoint for wons cose Qow
FUEBER FLAFFER CHECE: V<6 FFS PYC_ASTM 105 F&l &0 B TET0 127 200 02800 076 BIR4¥1E  |HCL at future tank Assumind 87 duckbill Ragegeer chack
FIFE 105 F&l &0 B TET0 127 & nmiar BIRSIFE  |asecmmid pipw limgth btwen futume lanks
FROTECTIMG ENTRANCE 105 F&l &0 B TET0 127 080 [T BIR.SITS
20 s BOOSAAT  |amecmmrvind Tl bonans for mecdia risenition sieve per Triphepoint for win case Aow
FUEBER FLAFFER CHECE: V<6 FFS PYC_ASTM 105 F&l &0 B TET0 127 200 02800 BIRAET |HCL at future tank Assumind B duckbill Ragegeer chack
FIFE 105 F&l &0 B TET0 127 418 iRiEs ] LoF2r BIRAET  |asemmed pips limgth botwan futume tank and darifier
W BEMDY 105 F&l &0 B TET0 127 030 Dm0 Loaa2 BIRASTY | deg vertical band
FIPE 1906 Fal a0 SE3 7970 127 0o Loa2 BI9ASNY |HGLin pipe below clarifier wdr trough
PROTECTING ENTRANCE 1906 Fsl a0 5630 7970 127 80 BULZT0  [HGL in darifir weir trough. apdte scosedingly
BILTS00 |Weir elivation in Clarifer i SI070. Ges Wokr calos for HGL
EXIT LOSG Fal a0 SE3 7970 150 Lo0 e BI0TEES
FIFE F&l &0 B TET0 150 150 onmr RILTESS  |pape Exstwsen clasifieor and Mitron £
FROTECTIMG ENTRANCE F&l &0 B TET0 150 080 DaEzED RINALSE
DLE0E BINASY  |madia retestion s
FUEBER FLAFFER CHECE: V<6 FFS F&l &0 B TET0 150 200 0307 BILI3E] |HGL at Nitrox Tank &3, 8 lappser.
FIPE Fal a0 SE3 7970 150 oo BILI309  |pape btwiorn Matnoe: £2 asd Mitrox £1
FROTECTING ENTRANCE Fal a0 SE3 7970 150 280 00280 BILISPS
s BILISAT  |msindia retisition: s
RLUEBSER FLAPPER CHECK: V < 6 FPS Fal a0 SE30 7970 150 200 03007 BIL4914 |HCLat Nitrox Tank #i. & flapper.
FIFE F&l &0 B TET0 150 LS BIL43%  |papss Exstwsen Matron: £1 asd airkft
%0r BEND Fal a0 SE3 7970 150 230 0mes BILS084 |90 ding vertical bind
FIPE ) a0 &AM 7970 150 L) 00ms BIL5E]  |vertical pipe bside aidlift. HGL below 81162 by 0.31°




Rosebud Primary Air Lift Calculations (285,200 GPD)

Enter data in green cells only

Calculations for an air lift assembly

galiday
gal'hr
gal/min

Results from left

RS 206

Don't change anything

Pumping rate 285,200 | gallon/day|

Pipe diameter 4.03 inch Input data

submergence 12.45 ft

lift 2.47 ft

% submergence 83

cross-sectional area of pipe 0.088 fi2 \\

Pipe volume 110 fi3

Pipe volume/cu fi. 748 gallon

V1 (Flow rate) 198.06 GPM

& (Pipe area) 0.088 fi2

L (Lift) 25 fi

D (Pipe diameter) 4026 inch

Lf (density of fluid) 624 Ibfft3

S (submergence) 1245 ft

Lg (Gas density) 00765 MWt

Value of Ordinate 89,704 B.9TE+D4

Value of Abscissa 100<Y<10,225 10.85
10,225<Y<73,637 10.13
73,637<Y=117,690 10.50
117,690=Y=123.645 1.98
123,645=Y=128,308 0.01
128,308="=09 018 14.81

]
Graph reading 10.50 ./'J
[V (Gas fiow) 12.05 | f/min |
Answer
|F'ressure 5.39 | psi | -

Calculate needed galsiday

4166.667 |galhr
100,000 |galiday

total length
submergence
pipe diameter
water flow

CalCLIEn0n OF MAXImLM & it pump capacity

10.83 |fest
67 %
4.03 inches

472.148 |liter/min

10.2362

124.742

cm

feet of water

feet of rize

optimal air flow range for these parameters

8%
9%

pressure

437.17 |lter/min
433.16 |liter/min
3.14 PsI

15.43

5.29

cfm
cfm




Rosebud Secondary Air Lift Calculations (285,200 GPD)

Enter data in green cells only

Results from left

[

galiday 5, 20

galhr 118

gal/min

Pumping rate 285,200 | gallon/day

Pipe diameter 4.03 inch

submergence 14.25 ft

lift 1.67 ft

%% submergence 90

cross-sectional area of pipe 0.088 fi2

Pipe wolume 1.26 ft3

Pipe wolume/cu ft. 748 gallon

V1 (Flow rate) 198.06 GFM

|A (Pipe area) 0.088 fi2

L (Lift) 1.7 ft

D (Pipe diameter) 4026 inch

Lf (density of fluid) 62.4 Ift3

S (submergence) 1425 fi

Lg (Gas density) 0.0765 I3

[Value of Ordinate 65,727 6.57TE+04

[Value of Abscizsa 100<¥<=10,225 173
10,225=Y¥=73,637 7.30
73,637=Y<=117 690 7.3
117 690<Y<123 645 0.15
123,645<Y<128 308 0.00
128,308<Y=09,018 9.09

Graph reading 7.30

[Vg (Gas fow) 6.89 | famin |

Don't change anything

|F'ressure

617 psi | —

Answer

Calculations for an air lift assembly

Calculate needed gala/day

4166.667 |galhr
100,000 |galiday

total length
submergence
pipe diameter
water flow

CalCUIEN0N o1 Mauimum air it pump capacity

10.83 |[feet
67 %
4.03 [inches

472.148 |liter/min

cm

feet of water

feet of rise

optimal air flow range for these parameters

8%
9%

pressure

437.17 |liter/min
433.16 |liter/min
3.14 P5I

15.43

15.29

cfm
cfm




Wtriplepoint“

MVIRDONMENTAL

Ares Aeration® & NitrOx® Basis of Design
Date: 07-20-22
Project Mame: Rosebud, MO
Project NMumber: 6245

The Aeration Process

Biological Owygen (BOD) Calculations

Removal of BOD (and CBOD) takes place naturally in an aerated lagoon. The Characteristic Equation for
treatment efficiency of 5-Day Biological Cxygen 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 caloulations 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 eguation is
applied separately to each cell and the results are combined.

Aeration Requirement Calculations
Agration 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 a&s minimum dissolved oxygen (D) level and oxygen supply rate.

# Actual Owygen Requirement (A0R), which is based on the nutrient loading rates (these can
include BOD/CBOD and TEN/NHs-N and are based on the product of nutrient concentrations
and the wastewater flowrate).

%+ Type of asrator.

#+ Owygen 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 liguor 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).

Activated Sludge Basins (ASB)

4586 5, Ke 5
Centennia II,-IE:; E!tII;ETtI‘E LAEU"HS
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Activated sludge basins (ASE) 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 asration system is
based on both oxygenation requirements and complete mix requirements, whichever is greater.

TRIPLEFOINT ENVIROMMEMNTAL
Detailed Design Calculations: Aerated Lagoons

SUMMARY - General Design Parameters

wil 8 Design Scenaric Mame ADW
1 Influent Flowrate MGD 0,051
2 I nifl vent Concentration mg/L 1650
3 Effluent Conc. {Summer] mgfL 4.2
4 Effluent Conc. (Winter) mgfL 121
5 Actual Oxygen Supplied Ib/day 1056
& Air included for nitrification? Mo
7 Mumber of Aerators 12
3 Estimated Tubing Length ft 1700
9 Standard Airflow SCFM 171.85
10 Imlet &irflow 1CFM 201.00
11 Design Presure (wfcushion) psig 3.01
12 Projected Brake Hp bhp 2,25
13 Estimated Design Hp hp 50
1. FTE=o (S0TE) 8™ (B C* s — DO} = C o field transfer efficiency
Where,
o contaminant factor {contaminants, depth, bubble size} (range: 0.40-0.70)
B TDS factor {total dissolved solids} (range: 0.90-1.00)
g=11024 temperature factor
Do target dissolved oxygen level (mg/fL)
C*or saturation oxygen concentration at site—adjusted for water depth
ez sat. oxygen concentration at STP conditions—adjusted for water depth
T water temperature (Celsius)
2. Airflow = AOR / (25.056 * FTE)
3. E=23*k*tf(l+23*k*1) biglogical treatment efficiency
Where,
k =varies kinetic coefficient {related to temperature} (range: 0.06 to 0.12)
t=time treatment time in days

e B LAGOONS
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SUMMARY - Biological Treatment Calculations

Itern Description Units ADW
1 Mumber of Treatment Cells 3
2 Flow Regime Series
3 Site Elewation - HWL ft 2049
Cell 1
4 Wastewater Flowrate hAGD 0.1
5 Treatment Vol ums h-Gal 1.7
B Treatment Time days 4.2
7 Treatment Type Partial Mix
& Std Reaction Rate, ky, days 028
9 Design Water Temp C 20
10 Design Reaction Rate, ky days 0.122
5 11 Biological Treatment Eff. % 90.5%
E 12 Influent BOD Loading b fday 70
F 13 Influent BOD Concentrati on gL 165.0
14 BOD Removed |bfday B3
15 Effluent BOD Loading Ib/day )
16 Effluent BOD Concentration gL 156
- 17 Design Water Temp C 0.5
E 18 Biological Treatment Eff. % B2 8%
E 19 BOD Removed Ibfday 58.0
20 Effluent BOD Concentration gL 28.5
M1 Influant NBOD Loading Ib/day 19
M2 Influent NBOD Conc. gL 439
M3 Azsumed NBOD Remowed Ibfday -
el Effluent NBOD Loading® Ibfday 19
NS Assumed Eff. NBOD Conc. mgfL 44
Cell 2
21 Wastewater Flowrate hAGD 0.1
22 Treatment Vol ums h-Gal 0.5
23 Treatment Time days 9.7
24 Treatment Type - Partial Mix
25 Std Reaction Rate, ky, days ™ 028
Fi Design Water Temp C 20
27 Design Reaction Rate, ky days™ 0122
= 28 Biological Treatment Eff. % T3.0%
f 29 Influent BOD Loading Ibfday 7
E 30 Influent BOD Concentrati on mgfL 15.6
31 BOD Removed Ibfday g
iz Effluent BOD Loadi ng b fday 2
33 Effluent BOD Concentration mg/L 4.2
a 34 Design Water Temp C 0.5
£ 35 Biological Treatment Eff. % 57.6%
=z g BOD Removed Ibfday 70
i7 Effluent BOD Concentration gL 1:1
L3 Influent NBOD Loadi ng Ibfday 19
N7 Influent MBOD Conc. mg/L 43.9
[iF: Assumed NBOD Remowed |b/fday -
NG Effluent NEOD Loading® b fday 19
N1 Assumed Eff. NBOD Conc. mg/L 44

5584 5, Kenton Streat
Centennial, C0 80111

312.428.4434 | lageens.com
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SUMMARY - Aeration Colculations

tem Description Units ADW
1 Site Elevation fi 8049
2 0y oading Factor (BODg) il Te o] 15
3 Alpha-value, o 0.60
4 Beta-value, B 0.95
5 Theta-value, 8 1.02
Cell 1
6 Lagoon Side Water Death ft 3.00
7 Alr Release Depth ft 2.25
8 ADR - Total Ibfday 95
| SOTE/ft 5 2.67%
10 SOTE ] 6.01%
11 Diesign DO Concentrati on mig/L 20
12 FTE 2.43%
13 Alr reguirement scfm 156
14 Airflow per aeration unit scfm 15.6
15 Aerator Type 180T
16 Mumber of aeration units units i 1]
17 Water Pressure psig 097
18 ferator Pressure Loss psig 0.50
19 Header /Fesder P Loss psig 0.54
20 Total Operating Pressure psig 201
21 Diesign Motor Pressure psig 101
Cell 2
22 Lagoon Side Water Deoth ft 3.00
23 Alr Release Depth ft 2.25
24 ADR - Total Ib/day 10
25 SOTESt £ 2.92%
26 SOTE ] 65T
27 Design DO Concentrati on migfL 20
28 FTE 2.66%
29 Alr reguirement scfm 16
30 Alrflow per aeration unit scfm 18
31 Aerator Type 180T
32 Mumber of aeration units units 2
33 Water Pressure psig 0.97
34 Aerator Pressure Loss psig 0.48
i5 Header /Fesder P Loss psig 0.43
ig Total Operating Pressure psig 138
i7 I'Jesiﬁn hobor Pressure psig 288

45846 S, Kenton Street
Centennial, CO 8011

312.428.4634 | lageons.com
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The NitrOx® Process

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

% (BOD of 2030 mg/L

< Dissolved Owygen of 4.6 Iby/02 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 remowval, 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 NitrQx 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 coverad 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 MitrOx Reactor is discharged into a final polishing/clarification lagoon prior to the
ultimate discharge from the lagoon system.

NitrOx:e..

; MitrOx NitrOx
ﬂUIE:TlEﬁt Stage 1 Stage 2 & Effluent/Polishing

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

45846 5, Ke L
Centennia Iﬂ?ﬂn Elll;;?‘la‘liE LAGU“NS
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TRIFLEPOINT ENVIROMMEMNTAL
Detailed Design Calculations: NitrOx

SUMMARY - Design Input Values

Plant Influent Characteristics Units Values
1 Annual Average Daily Flow gpd 50,700
2 htaximum Monthly Average Daily Flow gpd 63,375
E Peak Daily Flow gpd 253,500
4 Peak Hourly Flow gpd 07,000
5 Influent BOD gL 165
6 I nfluent BOD |bs fday 872
7 Infleent TS5 gL 100
] Influent TS5 |bs fday 514
9 Influent NH3-N mig’L 16.0
i0 Influent NH3-N |bs fday g5
i1 I nflwent TEM mig’L 330
12 Influent TEM |bs fday 174
i3 I nfluent pH F)
14 Water Temperature deg-C 12

MitrOx Influent Characteristics Units Values
15 Annual Average Daily Flow gpd 50,700
16 htaximum Monthly Average Daily Flow gpd 63,375
17 Peak Daily Flow gpd 158,438
18 Peak Hourly Flow £pd 285,188
149 Influent BOD gL 30
20 Influent TS5 gL 4L
21 I nfluent NH3-N mig’L 276
22 Influent TEM gL 276
23 Design Influent TEM gL 276
Alkalinity Required as CaCO3 (Minumum) gL 242
24 Influent pH 7
25 MitrOx \Water Temperature deg-C ]

SUMMARY - General Design Parameters

NitrOx Tank Sizing Summary Units Values
i3 Mumber of Treatment Trains Froposed 1
27 Mumber of Tanks Per Train Fi
18 Total Mumber of Tanks 2
29 Length of Each ft g0
30 Width of Each ft g0
31 Side Water Depth of Each ft 15
32 Tank Height of Each ft 18
33 Volume of Each gallons 7181
34 Volume Total gallons 14,362
35 Hydraulic Retention Time at Max Month Flow hiours 54
36 Hydraulic Retention Time at Peak Hourly Flow hiours 1.2
40 Mumber of Ares Units per Tank 1
41 Total Mumber of Ares Units 2

4584 5, Kenton Streat
Centennial, CO 80111
312.428. 4434 | lageons.com
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NitrOx Air Requirement (Per Treatrent Train) Stage 1 Stage 2

42 AOR [Ibsfday) 49 39

43 Azsumed Diffuser Subm. at AWL ift.) 1425 14.25

4 Elevation [ft.) 09 B09

45 Alpha 0.60 0.60

16 Beta 0.4 0.9

47 Target DO Residual (MBBR Process) (mgfL) 50 6.0

48 SOR [Ibs/day) 1493 193

45 Target Diffuser Efficiency/ft Submergence 2.0 20

S0 Adrflow |scfm) 26 26

NitrOx Blower Reguirement Summary Units Values
51 Mo. of Blowers 2
52 Airflow Requirement per Blower zcfm 76
53 Airflow per 1,000 scfm scfm)/1,000 cf 28
54 Water Pressure at Air Release Denth psig 6.17
55 Fiping and Diffuser Losses psig 0.50
=1 Cushion psig 1.00
57 Maximum Design Discharge Pressure psig 1.67
L& Assumed Overall Efficiency 0.62
1] Approximate BHF Reguirement/Blower bhp 39
B0 Approximate BHP Requirement Total bhp 39
61 Estimated Mameplate HP / Blower hp 5
62 Blower Type Tri-Lobe FD
SUMMARY - Colcwlated Output Values
NitrOx Effluent Parameters Units Values
B3 Effluent SCBOD gL FA)
B4 Effluent SCBOD Ibs fday 4.0
65 Effluent NH3-N in Winter [Monthly Average) migL " 21
113 Effluent NH3-N in Winter (Monthly Average) lbs fday i1
&7 Effluent MH3-N in Summer [Monthly Average) gL " 11
[1: Effluent NH3-M in Summer [(hdonthly .l'l.meraﬂe] lbs fday 06
4 FTE = o (SOTE) 8™ (B C*ar— DD} = Ceaip field transfer efficiency

Where,
o

P
8=1.024

Do
C*ar

Cem

contaminant factor {contaminants, depth, bubble size} (range: 0.40-0.70)
TD3S factor {total dissolved solids} (range: 0.90-1.00)

temperature factor
target dissalved oxygen level (mg/L)

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

water temperature (Celsius)

4586 5, Kenton Street
Centennial, ©0 80717
312.428.4434 | lagoons.com
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Rosebud WWTF Clarifier Design Summary

Design Parameter Value Reference Clarifier 1 Actual
Sidewater Depth (ft) 10 |(WWGSD 7.1.1 14.95
Surface Overflow Rate (GPD/ft"2) -

Design Flow 1,000 |WWGSD 7.1.2 422.5
Surface Overflow Rate (GPD/ft"2) -

Peak Flow 3,000 (WWGSD 7.1.2 2,800.00
Solids Loading Rate (lb/day/ft"2) - 1.05
Peak Flow with 1Q Return 35 |[WWGSD 7.1.2

Weir Loading Rate (GPD/LF) 20,000 (WWGSD 7.1.4 16,794
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WEIR TROUGH DESIGN

Manning's Equation (for open channels)

Location: Circle Drive Upstream to ES-1
input:
Channel Length (ft): 5 Smooth Earth
Channel Slope (fuft): 0.0010 Firm Gravel
Bottom Width (ft): 1 Natural Channels, Good Condition
Left Side Slope (X:1):  vertical walls Rip Rap
Right Side Slope (X:1): vertical walls Natural Channels With Stones and Weeds
Depth (ft): 0.23 Concrete
Ditch Conditions: Steel Wery Poor Matural Channels
Steel
output:
Storm Drain Length (ft): 5.00
A (2 0.23
P (ft): 146
R (ft): 0.157534247
n: 0.012
Q (#¥s): 0.26
Q (gpm): 118.22
Q (GPD): 170,241  half of peak future flow condition (each half of 10' length of weir) is 335,900/2 = 167,950 GPD
Depth {in): 2.76
vV (ft/s): 1.15
time in ditch (min); 0.07



100.00

Total Head (ft)

90.00

80.00

70.00

60.00

50.00

40.00

30.00

20.00

10.00

0.00

System Curves - WAS/RAS Pump

40.00 +
50.00 +
60.00 T
70.00 T
80.00 -

Q (gal/min)

System Curve (ft) ==ies=MP 3085 SH 3~ Adaptive 456, 3" discharge flange === Sulzer Scavenger "E” Series === ISES*4L Sewaqe Eject, 37 discharge flange
EJ 05W-2 60 HZ
2" discharge flange



Warranties

TROJANUV

PERFORMANCE GUARANTEE

Trojan Technologies certifies to Rosebud, MO that the TROJANUVIDDOPTP™ Disinfection Equipment supplied will
disinfect to the limits of < 200 Fecal Coliform,/100mL based upon a 30 day Geometric Mean, provided the following
criteria is upheld.

Peak Flow: 0.285 MGD

Suspended Solids: < 30 mg/L Based on a 30 Day Average

UV Transmittance @ 253.7 nm: 60% Minimurm

Trojan Lamp Hours: < 12,000

This performance guarantee is also contingent upon proper care and maintenance of the unit, as detailed within the
Operation and Maintenance Manual, and the use of Trojan approved parts. The performance guarantee is specific to the
plant treatment process and water quality reviewed at the time of bid and conditioned on the absence of water and
operating conditions which may adversely affect the equipment provided, including water conditions falling outside of
the parameters listed above.

This performance guarantee is also contingent upon proper care and maintenance of the unit, as detailed within the
Operation and Maintenance Manual, and the use of Trojan approved parts. The perfermance guarantee is specific to the
plant treatment process and water quality reviewed at the time of bid.

& TROJANUV

) t - i Ifit's not a Genuine Trojan part, it shouldnt be part of your Trojan system. Genuine Trojan replacement parts ensung

* performance , safety certifications, compliance and malnenance of your Trejan Lifetime Disinfection Guarantee,
Covered by one or more of the following patents: www. trojan technologies.com/patents

GET GEMUINE. Far information on genulne parts and service, please visit www.irgjanuv.com/geigenuine.

TrojanUVSigna™ Original Instructions Submittal



AP47940 CP0002570

FOR DEPARTMENT USE ONLY

|’:} ﬁ| MISSOURI DEPARTMENT OF NATURAL RESOURCES APP NO. CP NO.

— ||~ WATER PROTECTION PROGRAM

| A @| APPLICATION FOR CONSTRUCTION PERMIT — FEE RECEVED CHECK O,
Y| WASTEWATER TREATMENT FACILITY

DATE RECEIVED

APPLICATION OVERVIEW

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

PART A — BASIC INFORMATION

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

1.1 Is this a Federal/State funded project? [0l YES [ N/A  Funding Agency: SRF Project #: C295083-01

1.2 Has the Missouri Department of Natural Resources approved the proposed project’s antidegradation review?
O] YES Date of Approval: 04/2022 ] N/A

1.3 Has the department approved the proposed project’s facility plan*?
O] YES Date of Approval: 08/2021 [[JNO (If No, complete No. 1.4.)

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

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?
O] YES Date of submittal: 11/29/2022
] Enclosed is the appropriate operating permit application and fee submittal. Denote whichform: [JA [O B [1B2
] N/A: However, In the event the department believes that my operating permit requires revision to permit limitation such as
changing equivalent to secondary limits to secondary limits or adding total residual chlorine limits, please share a draft copy prior
to public notice? [JYES [ NO

1.8 Is the facility currently under enforcement with the department or the Environmental Protection Agency? [ YES [ NO

1.9 Is the appropriate fee or JetPay confirmation included with this application? [] YES [O] 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
Wastewater System Improvements - City of Rosebud $ 2,994,974

2.3 PROJECT DESCRIPTION
Addition of manually cleaned bar screen, sludge removal from lagoon cells 1 & 2, lagoon cell 3 closure, lagoon aeration, influent air lift
pumping, Triplepoint NitrOx MBBR ammonia removal system, polishing clarifier, Ultraviolet disinfection, and misc. site work

2.4 SLUDGE HANDLING, USE AND DISPOSAL DESCRIPTION

Sludge will be removed from existing lagoon cells 1, 2, and 3 and disposed of following regulations. See plans and specifications for
additional information.

2.5 DESIGN INFORMATION

A. Current population: 390 ;  Design population: 507

B. Actual Flow: 17.5K gpd; Design Average Flow: 50.7K gpd;
Actual Peak Daily Flow: 63.4K gpd; Design Maximum Daily Flow: 254K gpd; Design Wet Weather Event: 507K

2.6 ADDITIONAL INFORMATION
A. Is a topographic map attached? [ JYES [E]NO See accepted facility plan.

B. Is a process flow diagram attached? [0] YES [ NO See attached plans.

MO 780-2189 (02-19) Page 1 of 3
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3.0 WASTEWATER TREATMENT FACILITY

NAME TELEPHONE NUMBER WITH AREA CODE E-MAIL ADDRESS

Rosebud South Lagoon WWTF 573-505-1818 cityofrosebud@gmail.com
ADDRESS (PHYSICAL) CcITY STATE ZIP CODE COUNTY
South Terminus of South Park Street Rosebud MO 63091 Gasconade
Wastewater Treatment Facility: Mo- 0091375 (Ouftfall 1 Of 1 )

3.1 Legal Description: Va, Vi, Y%, Sec. 18 | T 42N |, R 04W

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

3.2 UTM Coordinates Easting (X): 638146  Northing (Y): 4249123
For Universal Transverse Mercator (UTM), Zone 15 North referenced to North American Datum 1983 (NAD83)

3.3 Name of receiving streams: _Iributary to Soap Creek

4.0 PROJECT OWNER

NAME TELEPHONE NUMBER WITH AREA CODE E-MAIL ADDRESS

City of Rosebud, Missouri 573-505-1818 cityofrosebud@gmail.com
ADDRESS CITY STATE ZIP CODE

307 Cedar St. Rosebud MO 63091

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

NAME TELEPHONE NUMBER WITH AREA CODE E-MAIL ADDRESS
City of Rosebud, Missouri 573-505-1818 cityofrosebud@gmail.com
ADDRESS cITY STATE ZIP CODE

307 Cedar St. Rosebud MO 63091

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

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

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

A. Is a copy of the as-filed restrictions and covenants included with this application? Oves [ENoO

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

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

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

6.0 ENGINEER

"“ENGINEER NAME / COMPANY NAME TELEPHONE Nm_BTER WITH AREA CODE E-MAIL ADDRESS
Kyle J. Landwehr (573) 659-6727 kyle.landwehr@bartwest.com
ADDRESS CiTYy STATE ZIP CODE
601 Monroe St., Ste. 201 Jefferson City MO 65101
7.0 APPLICATION FEE
OecHeck NumBER WAiETPAY CONFIRMATION NUMBER 20038834

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

EIS_OJELF OWNER SIGNATYRE

L Rae]

Pﬁmfﬁﬁ NAME \ L__) DATE
Shannon Grus T, 29 - 2_5’
TITLE OR CORPORATE POSITION TELEPHONE NUMBER WITH AREA CODE E-MAIL ADDRESS
Mayor 573-505-1818 shannon.grus@gmail.com
Mail completed copy to: MISSOURI DEPARTMENT OF NATURAL RESOURCES

WATER PROTECTION PROGRAM

P.O.BOX 176

JEFFERSON CITY, MO 65102-0176

END OF PART A.

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

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



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

8.0 FACILITY INFORMATION

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

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

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

9.0 STORAGE BASINS

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

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

overflow pipe.

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

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

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

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

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

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

MO 780-2189 (02-19)
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Schulte, Cari

From: Bax, Stacia

Sent: Friday, August 1, 2025 10:34 AM

To: Schulte, Cari

Cc: Rosenberg, Heather; Garcia, Angie; Bretzke, Ginny

Subject: RE: C295083-01 Rosebud Construction Permit - Fee Waiver Form
Hi All,

I approve of the fee waiver. While it is not our responsibility or even obligation to remind folks when their permits

are about to expire, I believe in this case we should grant this waiver due to this project being so close to

completion. As always in our desire for providing the best customer setvice, if/when we were to remind folks of
deadlines like this it provides a positive experience that is appreciated, it is still the responsibility of the continuing

authority (i.e., city) to meet their obligations and follow regulations.
Cari, this should be ready for you. If you need anything else, please let us know.

Thanks,

Stacia

573-526-0147 (Office)
stacia.bax(@dnr.mo.gov

From: Garcia, Angie <Angie.Garcia@dnr.mo.gov>

Sent: Wednesday, July 30, 2025 4:52 PM

To: Bretzke, Ginny <Ginny.Bretzke @dnr.mo.gov>; Bax, Stacia <stacia.bax@dnr.mo.gov>
Cc: Rosenberg, Heather <Heather.Rosenberg@dnr.mo.gov>

Subject: RE: C295083-01 Rosebud Construction Permit - Fee Waiver Form

Hello,

An

| spoke with Cari. She can assign a CP number before the fee is paid or waived. She has it on her to- do list &
Thanks,

Angie Garcia, E.I. (she/her)
Environmental Engineer Associate
Financial Assistance Center

(573) 751-1299

From: Bretzke, Ginny <Ginny.Bretzke@dnr.mo.gov>

Sent: Wednesday, July 30, 2025 4:45 PM

To: Bax, Stacia <stacia.bax@dnr.mo.gov>

Cc: Garcia, Angie <Angie.Garcia@dnr.mo.gov>; Rosenberg, Heather <Heather.Rosenberg@dnr.mo.gov>
Subject: FW: C295083-01 Rosebud Construction Permit - Fee Waiver Form

Stacia,

For the Rosebud construction permit, links to the fee waiver form and the justification information from the
engineer are listed in Angie’s email below. In addition, the new construction permit application (for re-issuing the

same permit) is here:


nrschuc4
Highlight


\\n-nr64f.state.mo.us\nwpsc\wpcp\permits\_SLRO\Gasconade\MO0091375 - Rosebud South
Lagoon\Construction Permits\CPXXXXXXX - SRF 2025\cpXXXXXXX-m00091375-c295083-01-rosebud-wwtf-
20250729-cp-application-gasconade-cw.pdf

There is a place on the form for the Section Chief to approve the fee waiver.

| am assuming that Cari cannot get a CP number assigned until after the fee waiver is approved.
Angie can help answer any questions.

Thanks,

Ginny Bretzke, P.E.

Clean Water Engineering Unit Chief
Financial Assistance Center

(573) 751-1302
ginny.bretzke@dnr.mo.qov

From: Garcia, Angie <Angie.Garcia@dnr.mo.gov>

Sent: Wednesday, July 30, 2025 8:28 AM

To: Bretzke, Ginny <Ginny.Bretzke@dnr.mo.gov>

Cc: Rosenberg, Heather <Heather.Rosenberg@dnr.mo.gov>

Subject: C295083-01 Rosebud Construction Permit - Fee Waiver Form

Hi Ginny,

Please see below the Fee Waiver Form for Rosebud. | based the required comment on the justification provided by the
consultant. Feel free to make revisions as needed.

Fee Waiver Form: T:\ SLRO\Gasconade\M0O0091375 - Rosebud South Lagoon\Construction Permits\CPXXXXXXX - SRF
2025\cpXXXXXXX-m00091375-c295083-01-rosebud-wwtf-2025XXXX-fee-waiver-form-gasconade-cw.docx

Justification: T:\ SLRO\Gasconade\M00091375 - Rosebud South Lagoon\Construction Permits\CPXXXXXXX - SRF
2025\cpXXXXXXX-m00091375-c295083-01-rosebud-wwtf-20250729-fee-waiver-justification-gasconade-cw.docx

Let me know if you have any questions.
Thanks,

Angie Garcia, E.I. (she/her)
Environmental Engineer Associate
Financial Assistance Center

(573) 751-1299
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