
 

 

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

 
CONSTRUCTION PERMIT 

 
I. CONSTRUCTION DESCRIPTION  
 

This construction permit will require additions to the treatment process consisting of an 
influent bar screen, Triplepoint Nitrox TM (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. 

 
II. 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. 

 
III.  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. 



 

 
3. Regulation 10 CSR 20-4.040(18)(B)1 requires that projects be publicly advertised, 

allowing sufficient time for bids to be prepared and submitted. Projects should be 
advertised at least 30 days prior to bid opening. 

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

approved plans and specifications that would directly or indirectly have an impact on the 
capacity, flow, system layout, or reliability of the proposed wastewater treatment 
facilities or any design parameter that is addressed by 10 CSR 20-8, in accordance with 
10 CSR 20-8.110(11). 
 

5. 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. 

 
6. State and federal law does not permit bypassing of raw wastewater; therefore, steps must 

be taken to ensure that raw wastewater does not discharge during construction. If a 
sanitary sewer overflow or bypass occurs, report the appropriate information to the 
department’s electronic Sanitary Sewer Overflow/Bypass Reporting system at 
https://dnr.mo.gov/mogem/ or the St. Louis Regional Office per 10 CSR 20-7.015(9)(G). 

 
7. In addition to the requirements for a construction permit, 10 CSR 20-6.200 requires land 

disturbance activities of 1 acre or more to obtain a Missouri state operating permit to 
discharge stormwater. The permit requires best management practices sufficient to 
control runoff and sedimentation to protect waters of the state. Land disturbance permits 
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. 

 
8. A United States Army Corps of Engineers (USACE) Section 404 Department of Army 

permit (§404) along with the department’s Section 401 Water Quality Certification or 
waiver (§401) may be required for the activities described in this permit. This permit is 
not valid until these requirements are satisfied. If construction activity will disturb any 
land below the ordinary high water mark of jurisdictional waters of the U.S., then a 
§404/§401 will likely be required. Since the USACE makes determinations on what is 
jurisdictional, you must contact the USACE to determine permitting requirements. See 
https://dnr.mo.gov/water/business-industry-other-entities/permits-certification-
engineering-fees/section-401-water-quality for more information or you may contact the 
department’s Water Protection Program at 573-522-4502 or wpsc401cert@dnr.mo.gov. 

 
9. 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 TM 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 (BOD5) 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 TM 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, BOD5, 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 BOD5, 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 Demand5 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 
BOD5 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 TM unit. The secondary air lift will 
be accompanied with a 24-inch HDPE pipe.  
 

• Triplepoint Water Technologies, LLC NitrOxTM – The lagoon-treated effluent 
will be pumped to the NitrOxTM system. The NitrOxTM 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 NitrOxTM basins will flow by gravity to 
the clarifier for polishing prior to disinfection and discharge. 

 



 

• Polishing Clarifier – There will be one polishing clarifier following the NitrOxTM 
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. 
 

• 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/cm2 with an expected ultraviolet transmissivity of 60 percent minimum.  
 

• 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 (BOD5) 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 BOD5, 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: 

WATER-BODY NAME CLASS WBID DESIGNATED USES* 12-DIGIT HUC 
DISTANCE TO 
CLASSIFIED 

SEGMENT (MI) 

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

Soap Creek C 3359 AQL-WWH, HHP, IRR, 
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: 

RECEIVING STREAM 
LOW-FLOW VALUES (CFS) 

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 BOD5 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 

PARAMETER Unit Basis for 
Limits 

Daily 
Maximum 

Weekly 
Average 

Monthly 
Average 

Previous 
Permit 
Limit 

Sampling 
Frequency 

Reporting 
Frequency 

Sample 
Type 
**** 

Flow MGD  *  *     



 

BOD5 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  1.1     
(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 (BOD5)/DO 2* Non-degrading  
Total Suspended Solids (TSS) 2* Non-degrading  

Ammonia as N 2* Non-degrading  
   *  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: 

• Manage construction to minimize sedimentation and run-off to nearby streams. 
• At stream and drainage crossings, avoid erosion, silt introduction, petroleum or chemical pollution, and 

disruption or realignment of stream banks and beds. 
• If any 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: 

( ) ( )
( )se

eess

QQ
QCQC

C
+

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

Where  C = downstream concentration 
  Cs = upstream concentration 
  Qs = upstream flow 
  Ce = effluent concentration 
  Qe = 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 (BOD5). 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 
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 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 
 



 

Quarter Temp 
(°C)* pH (SU)* 

Total Ammonia 
Nitrogen  

CCC (mg/L) 

Total Ammonia Nitrogen  
CMC (mg/L) 

1st 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 2.9 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.  
 

POLLUTANTS OF 
CONCERN 

CURRENT WEEKLY 
AVERAGE OR 

MAXIMUM DAILY 
LIMIT (MG/L) 

PROPOSED 
MAXIMUM DAILY 

LIMIT (MG/L) 

CURRENT 
LOADING 

(LBS/DAY) 

PROPOSED 
LOADING 
(LBS/DAY) 

NET 
CHANGE 

(LBS/DAY) 

BOD5 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 

AVERAGE LIMIT 
(MG/L) 

PROPOSED 
MONTHLY 

AVERAGE LIMIT 
(MG/L) 

CURRENT 
LOADING 

(LBS/DAY) 

PROPOSED 
LOADING 
(LBS/DAY) 

NET 
CHANGE 

(LBS/DAY) 

(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.  

B. 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. 

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

D. Effluent limitations derived from FSR may be WQBEL or Effluent Limit Guidelines (ELG).  
E. WQBEL supersede ELG only when they are more stringent. Mass limits derived from technology based 

limits are still appropriate.  
F. 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. 

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

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

I. 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  
 



 



 

 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX 2 — PROCESS FLOW DIAGRAM 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 
 



 

 

 
 
 
 
 
 
 
 
 
 
 

APPENDIX 3 — SUMMARY OF DESIGN 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 



 

 
 
 



 

 



 

 



 

 
 



 

 
 
 



 

 



 

 



 

 
 



 

 
 



 

 



 

 



 

 



 

 



 

 



 

 
 

 
 
 



 

 
 

 
 
 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 
 
 
 
 
 
 
 
 
 
 
 



 

 



 

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 



 

 
 
 



MISSOURI DEPARTMENT OF NATURAL RESOURCES 
WATER PROTECTION PROGRAM 
APPLICATION FOR CONSTRUCTION PERMIT – 
WASTEWATER TREATMENT FACILITY 

FOR DEPARTMENT USE ONLY 
APP NO. CP NO. 

FEE RECEIVED CHECK NO. 

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?  YES      N/A     Funding Agency:  Project #:  

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

1.3  Has the department approved the proposed project’s facility plan*? 
 YES  Date of Approval:   NO     (If No, complete No. 1.4.) 

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

 YES      NO       Exempt because 

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

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

1.7  Has the appropriate operating permit application (A, B, or B2) been submitted to the department? 
 YES  Date of submittal:    
 Enclosed is the appropriate operating permit application and fee submittal.  Denote which form:     A      B     B2 
 N/A: However, In the event the department believes that my operating permit requires revision to permit limitation  such as 

changing equivalent to secondary limits to secondary limits or adding total residual chlorine limits, please share a draft copy prior 
to public notice?     YES      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      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 

$ 
2.3  PROJECT DESCRIPTION 

2.4  SLUDGE HANDLING, USE AND DISPOSAL DESCRIPTION 

2.5  DESIGN INFORMATION 

A. Current population: ;     Design population:  

B.  Actual Flow:        gpd;     Design Average Flow:   gpd; 
     Actual Peak Daily Flow:   gpd;     Design Maximum Daily Flow:   gpd;    Design Wet Weather Event:  
2.6  ADDITIONAL INFORMATION 

A. Is a topographic map attached?  YES      NO 

B. Is a process flow diagram attached?  YES  NO 
MO 780-2189 (02-19) Page 1 of 3 
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Text Box
See accepted facility plan. 

bas02054
Text Box
See attached plans. 





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 
 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 

9.3  Storage basin dimensions at inside top of berm (feet).  Report freeboard as feet from top of berm to emergency spillway or 
overflow pipe. 
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:     ¼,    ¼,    ¼,    Sec.    T    R    County    Acres 
Location:     ¼,    ¼,    ¼,    Sec.    T    R    County    Acres 
Location:     ¼,    ¼,    ¼,    Sec.    T    R    County    Acres 
(Use additional pages if greater than three irrigation sites.) 

10.2  Type of vegetation:   Grass hay      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    Feb    Mar    Apr    May    Jun    Jul   Aug    Sep    Oct   Nov    Dec 

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

MO 780-2189 (02-19)          Page 3 of 3 
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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 service, 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,  
 
I spoke with Cari. She can assign a CP number before the fee is paid or waived. She has it on her to- do list 놴놲놵놶놷놳 
 
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
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\\n-nr64f.state.mo.us\nwpsc\wpcp\permits\_SLRO\Gasconade\MO0091375 - Rosebud South 
Lagoon\Construction Permits\CPXXXXXXX - SRF 2025\cpXXXXXXX-mo0091375-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. 
 
I 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.gov 
 
 
 
 
 

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. I based the required comment on the jusƟficaƟon provided by the 
consultant. Feel free to make revisions as needed.  
 
Fee Waiver Form: T:\_SLRO\Gasconade\MO0091375 - Rosebud South Lagoon\ConstrucƟon Permits\CPXXXXXXX - SRF 
2025\cpXXXXXXX-mo0091375-c295083-01-rosebud-wwƞ-2025XXXX-fee-waiver-form-gasconade-cw.docx 
 
JusƟficaƟon: T:\_SLRO\Gasconade\MO0091375 - Rosebud South Lagoon\ConstrucƟon Permits\CPXXXXXXX - SRF 
2025\cpXXXXXXX-mo0091375-c295083-01-rosebud-wwƞ-20250729-fee-waiver-jusƟficaƟon-gasconade-cw.docx 
 
Let me know if you have any quesƟons. 
 
Thanks, 
 
Angie Garcia, E.I. (she/her) 
Environmental Engineer Associate 
Financial Assistance Center  
(573) 751-1299 
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