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1 Executive Summary 
1.1 Master Plan Purpose 

HDR Engineering Inc. was retained by the City of Smithville to prepare a Wastewater 
Master Plan. The Master Plan summarizes HDR’s assessment of the City of Smithville’s 
Wastewater Treatment Plant (WWTP) as well as the City’s collection and conveyance 
system, including pump stations, force mains, and major gravity interceptors. The 
purpose of this Master Plan is to: 

• Define and prioritize wastewater infrastructure improvement needs within the 
next ten years related to growth and capacity upgrades and regulatory 
requirements. 

•  Develop a long term, “ultimate”, collection system plan that prioritizes a gravity 
collection system that eliminates many of the City’s existing pump stations and 
minimizes the need for future pump stations. 

HDR’s findings and recommendations are summarized throughout this Master Plan.  

1.2 Analysis 
Information about the existing wastewater collection and conveyance system was 
collected from the City. Major infrastructure, including pump stations and the WWTP, 
were evaluated to determine condition and performance. 

This information, along with the existing and future wastewater flows, was analyzed to 
determine the performance of the wastewater system. These conditions were modeled to 
derive the following recommendations. 

1.3 Recommendation 
A long-term goal of the City of Smithville is to more efficiently serve the community’s 
wastewater collection needs and provide additional capacity to facilitate growth 
opportunities. The most efficient long-term method to convey wastewater is through the 
strategic implementation of gravity sewers to serve the north and south portions of the 
City. With this goal in the mind, the below recommendations were made. 

1.3.1 Ten-year Recommendations 

1. North Smithville 
The recommended ten-year improvements are described in detail in Section 6.2. These 
improvements generally include: 

ONGOING IMPROVEMENTS – The City is currently in the process of improving Wildflower 
and Smith’s Fork pump stations.  
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GRAVITY SEWER – Installation of gravity sewers along Owens Branch north of the WWTP 
to Hillcrest Drive and connect to the existing force main tie-in. This will allow for 
increased capacity in the primary force main that serves north Smithville. 

PUMP STATIONS – Decommissioning of Cub Cadet pump station as gravity sewer 
installation allows. Installation of new pump stations “Davenport Farms”, “Diamond Crest 
West”, and “Greyhawke 3” to facilitate growth in northern Smithville. The cost of these 
projects will be the responsibility of the developer, and construction costs have not been 
included in this Master Plan. 

2. South Smithville 
The recommended ten-year improvements are described in detail in Section 6.2. These 
improvements generally include: 

ONGOING IMPROVEMENTS – The South Booster pump station and associated piping is a 
planned pump station that will be located along 144th Street east of Highway 169 to 
collect gravity flow from the surrounding area and convey it to the WWTP by way of the 
South Force main. The installation of this project will allow for the decommissioning of 
existing Hills of Shannon pump station, as well as the capacity to eliminate Diversified 
Metal, McDonalds, and Platte Valley pump stations in the future. The Rocky Branch 
Interceptor is a planned gravity interceptor to convey flow from Forest Oaks subdivision 
to the WWTP by way of the new South Booster pump station and South Force main.  

These ongoing improvements will provide sufficient capacity in the South for the 
proposed ten year period due to the limited growth predicted. 

1.3.2 Ultimate Recommendations 

1. North Smithville 
The recommended ultimate improvements are described in detail in Section 6.3. These 
improvements generally include: 

GRAVITY SEWER – Installation of the remainder of the Owen’s Branch Interceptor and 
associated tributaries to provide a foundation for a gravity wastewater collection system 
in the northern portion of the City. 

PUMP STATIONS – Decommissioning of pump stations as gravity sewer installation 
allows. Installation of new pump station “Davenport Farms South” as development 
demands. The cost of this project will be the responsibility of the developer, and 
construction costs have not been included in this Master Plan. 

2. South Smithville 
The recommended ultimate improvements are described in detail in Section 6.3. These 
improvements generally include: 

GRAVITY SEWER – Install the First Creek Interceptor, Wilkerson Creek Interceptor, and 
associated tributaries to provide a foundation for a gravity wastewater collection system 
in the southern portion of the City. 

PUMP STATIONS – Decommissioning of pump stations as gravity sewer installation 
allows. 
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1.4 Cost 
1.4.1 Ten-year Cost 

The cost for the proposed installation of Owens Branch Interceptor during the ten-year 
planning period is shown in Table 1-1 below: 

Table 1-1. Owens Branch Interceptor – Phase 1 Total Cost 

OWENS 
BRANCH 
INTERCEPTOR 
- PHASE 1 
TOTAL COST 

Pipe 
Length 

(Ft.) 

Pipe 
Size  
(In.) 

Total Cost1,2,3 

Owens Branch - 
Phase 1 

9,157 30 $6,517,000 

Notes 

1. Includes complete installation of pipes, MHs, and other ancillary structure and surface 
restoration. 

2. Includes 20% for survey, engineering, legal, & easements and 30% contingency. 
 
3. Estimated cost in 2020 dollars. 
 

1.4.2 Ultimate cost 
The cost for the proposed installation of the remainder of Owens Branch Interceptor, as 
well as the installation of the First Creek Interceptor, Wilkerson Creek Interceptor, and all 
associated tributaries is shown in Table 1-2 below. Note that these large interceptors are 
long-term solutions that should be constructed in phases as growth and development 
require. See Section 6.4 for a proposed phasing approach. 

Table 1-2. Collection System Ultimate Interceptor Expansion 

Collection System Ultimate 
Interceptor Expansion Length (LF) Size (IN) Total Cost1,2,3 

Owens Branch Phase 2 9,075 18 $           3,342,700 

Owens Branch Phase 3 3,478 8 $            826,000 

Owens Branch Tributary 1 1,249 8 $            297,500 

Owens Branch Tributary 2 4,950 10 $          1,471,300 

Owens Branch Tributary 3 2,884 8 $            683,900 

Owens Branch Tributary 4 5,309 10 $          1,580,800 

First Creek Phase 1 2,279 21 $            974,200 

First Creek Phase 2 6,317 18 $          2,327,300 

First Creek Phase 3 9,075 10 - 18 $            2,167,300 

Wilkerson Creek Phase 1 1,373 36 $          1,115,400 

Wilkerson Creek Phase 2 8,109 36 $          6,542,300 
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Table 1-2. Collection System Ultimate Interceptor Expansion 

Collection System Ultimate 
Interceptor Expansion Length (LF) Size (IN) Total Cost1,2,3 

Wilkerson Creek Phase 3 6,580 27 - 30 $          4,315,700 

Wilkerson Creek Phase 4 10,839 21 $          4,628,800 

Wilkerson Creek Tributary 1 1,638 8 $            390,500 

Wilkerson Creek Tributary 2 3,686 10 $          1,092,700 

Rocky Branch Segment 1 5,938 21 $          2,539,100 

TOTAL 80,382 
 

$        34,295,500 

Notes 
   

1. Includes complete installation of pipes, MHs, and other ancillary structure and surface restoration. 

2. Includes 20% for survey, engineering, legal, & easements and 30% 
contingency. 
 
3. Estimated cost in 2020 dollars. 
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2 Introduction 
2.1 Background 

The City of Smithville currently owns and operates the Smithville Wastewater Treatment 
Plant (WWTP) located west of State Highway 169 and north of Main Street.  This plant 
was originally constructed in 1995 to replace an aging lagoon system.  The treatment 
plant discharges treated wastewater to the Little Platte River, which ultimately flows to 
the Platte River.   

The existing wastewater treatment plant is currently served by an extensive system of 
gravity sewers, force mains, and pump stations.  There are currently two primary force 
mains that serve the City, the North Force Main and the South Force Main.  The North 
Force Main conveys all flows generated north of the City’s wastewater treatment plant, 
while the South Force Main performs the same function for the southern portion of the 
City.   

The City recognized the need to improve the wastewater collection and conveyance 
system and the WWTP. HDR conducted this Master Plan for the City to analyze existing 
flow conditions of the current system, as well as projected future flow conditions within 
the City. This Master Plan contains recommended improvements to both the collection 
and conveyance system as well as the WWTP based on the results of the hydraulic 
analysis performed.  

The WWTP operations are regulated by Missouri Department of Natural Resources 
(MDNR) and the United States Environmental Protection Agency (EPA) WWTP. The 
plant must meet the design and quality standards set by the MDNR and EPA. MDNR 
guidelines were used throughout the analysis. 

2.2 Scope of Work 
The City of Smithville contracted with HDR Engineering to perform the following tasks: 

1. Data Collection and Evaluation 
• Determine current and estimated flow for WWTP and collection system.  
• Review available collection system mapping. 
• Review condition and capacity of each pump station with City staff.  
• GPS locate pump stations and record wetwell depths. 

2. Collection System Capacity Evaluation Using Hydraulic Model 
• Summarize existing collection system.  
• Update hydraulic model based on pump station flow data. 
• Evaluate known sewer system backups. 
• Determine projected flow for ten-year and ultimate build-out conditions.  
• Evaluate model for ten-year and ultimate build-out flow.  
• Identify overloaded pipe segments. 
• Identify and prioritize system improvements and estimate costs.  
• Develop collection system maps based on existing information. 
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3. Wastewater Treatment Plant Evaluation 
• Conduct field visit. 
• Determine current average and peak treatment capacity for each process. 
• Develop improvement alternatives to meet current needs. 
• Develop improvement alternatives to meet future ten-year and ultimate demands. 
• Prioritize recommended improvements and provide estimates of probable costs. 

4. Wastewater Master Plan Report 
• Summarize above tasks into a comprehensive Wastewater Master Plan in 

accordance with MDNR requirements. 
•  Estimate probable costs for current ten-year and ultimate build-out 

improvements. 

5. Meet with City and Finalize the Master Plan Report 

6. Present Report to Board of Aldermen 
• This Wastewater Master Plan represents the summation of HDR’s analysis of the 

City of Smithville’s Collection System and Wastewater Treatment Plant.
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3 Existing Conditions and Population & 
Wastewater Projections 

3.1 Existing Conditions 
The Smithville WWTP currently serves the entire City of Smithville, which currently 
consists of approximately 10,764 people according to the Population Projection 
Memorandum from the Comprehensive Plan developed by Stover & Associates, updated 
July 1, 2020. A map of the existing development in Smithville can be found Appendix A, 
Figure A-1 Existing Development – North and Figure A-2 Existing Development - South.  

The WWTP is located in the center of the City. Flows from the central portion of the City 
are conveyed to the WWTP by gravity interceptors. The WWTP also receives flows from 
two primary force mains. The North Force Main conveys all flows generated north of the 
WWTP. The South Force Main conveys flow from the southern portion of the City into the 
newly constructed Second Creek Interceptor. These two force mains are fed from an 
extensive system of smaller gravity sewers, force mains, and pump stations. Maps of the 
existing infrastructure can be found in Appendix A;  

• Figure A-3 Existing Infrastructure – North 

• Figure A-4 Existing Infrastructure – South  

• Figure A-5 Existing Development and Infrastructure – North 

• Figure A-6 Existing Development and Infrastructure – South. 

As the existing wastewater infrastructure ages, ongoing maintenance and repairs will be 
needed. A detailed review of pump stations is provided in Section 5, and an evaluation of 
the WWTP is provided in Section 7. Due to the existing issues and anticipated future 
development, the City recognized the need to plan improvements for the wastewater 
collection and conveyance system. 

3.2 Defining Planning Periods 
This Master Plan utilizes two planning periods, the ten-year condition and the ultimate 
build-out condition.  Recommended improvements have been considered based upon 
their ability to meet and achieve compliance and reliability for these planning periods and 
beyond.  As existing facilities and future phases reach design capacity, future 
improvements will allow the City to maintain a wastewater system that can adequately 
serve the City.  

3.3 Land Use 
Figure B-1 in Appendix B depicts the current zoning designations for all land parcels 
within the City limits.  A meeting was held with City staff on May 20, 2020 to discuss 
projected developments within the City and determine an estimated timeline for 
anticipated development. Following the meeting, the projected development within the 
ten-year planning period was defined based on development predicted to occur within 
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that timeline.  All remaining projected development was assigned to the ultimate build out 
planning period, which assumes full build-out of undeveloped property within the City.  
Projected development for the ten-year and ultimate build-out planning periods is 
discussed in detail in Section 6.    

3.4 Population Projection 
Increased in wastewater flow is directly related to population growth and anticipated 
development. Based on historical data, the City's average population density is 2.7 
persons/residence. Historical city growth can be correlated to the number of housing 
starts issued each year. Figure 3-1 summarizes the building permits issued for 
residential houses in Smithville for the last 20 years.  

Figure 3-1. Housing Starts 

 
 

Housing starts have fluctuated during this time period, but overall have averaged 89 per 
year. At an average of 2.7 persons/residence this equates to an increase of 240 
persons/year. At this average, the ten-year projected residential growth rate would be 
2,400 additional residents between 2020 and 2030.  This growth rate was compared to 
recommendations from the Comprehensive Plan prepared by Stover & Associates, which 
projected a population growth of between 3,500 to 4,500 new residents between 2020 
and 2030. For the purposes of this Master Plan, conservatively, it is assumed 4,500 new 
residents will be added in the ten-year wastewater analysis. 
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For the ultimate development planning period, it was assumed the entire City would 
continue to develop according to the current zoning, and areas where annexation is 
anticipated were included. Average single-family residential density was assumed to 
match closely with current conditions of 3 houses per acre.  Based on these criteria, the 
total ultimate population is calculated to be approximately 78,000 people or nearly seven 
times the City’s current population.  This population was used to determine ultimate 
wastewater flow rates and size the future interceptor sewers. A breakdown of the 
anticipated growth is shown below in Table 3-1. 

 

3.5 Wastewater Usage and Projections 
The development of a hydraulic model required the current wastewater usage for the City 
as well as projections of the City’s future wastewater usage.  To date, no flow metering 
has been performed on the existing sanitary system.  In the absence of flow metering 
data, flow calculation methods were used to determine the flows within the collection 
system. If flow metering is performed in the future, it is recommended that the hydraulic 
model calibrated based on this additional data. 

Future flow projections were made based on expected growth within Smithville. The 
population and land use were projected as described in Section 3. This information was 
used to determine the type of development that would occur for specified land plots, as 
well as the time period for the expected development. 

The ten-year and ultimate planning periods assume all specified land will be developed 
and the flows will be conveyed to the WWTP. The City of Smithville does not specify 
which design standards should be followed, therefore flows from these areas of future 
development were calculated using MDNR as well as APWA KC Metro design criteria. 
The MDNR flow calculation method was selected as it is more reflective of the historical 
development of Smithville. Flows for the two major types of development in Smithville, 
residential and commercial or industrial, were calculated using the methods below. 

Residential Flow Projection 

For residential areas, flow can be calculated based directly on population. In the absence 
of distinct population data, it was assumed that each residence will have an average of 
2.7 people. From historical water usage, it is assumed that each person uses 100 gallons 
of water per day. Some residential parcels have already been preliminarily plotted with 
estimated lots by the City (see Appendix B). For land with estimated lots, the number of 

Table 3-1. Population Projections 

Population Projections Est. Population 
Growth 

Cumulative 
Population 

Estimated 2020 Population - 10,764 

0-10 Year Growth 4,472 15,236 

Ultimate Growth (within current City 
Limits) 50,278 65,514 

Ultimate Growth (outside current City 
Limits) 12,659 78,173 
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houses is known. For land where the number of residences is not specified, it is 
assumed that three houses per acre will be built for residential development.  

The average future flow of residential areas is calculated using Equation 1 below: 

(1)    𝐹𝑙𝑜𝑤 (
𝑔𝑎𝑙

𝑑𝑎𝑦
) = # 𝑜𝑓 𝑅𝑒𝑠𝑖𝑑𝑒𝑛𝑐𝑒𝑠 ×

2.7 𝑃𝑒𝑜𝑝𝑙𝑒

𝑅𝑒𝑠𝑖𝑑𝑒𝑛𝑐𝑒
 ×  

100 
𝑔𝑎𝑙

𝑑𝑎𝑦

𝑃𝑒𝑟𝑠𝑜𝑛
 

Average flow describes the amount of wastewater that is generated in an area on 
average, but this is not typically used for design purposes. This is because wastewater 
flows are not generally constant throughout the day, but instead peak during specific 
times of the day based on usage following a diurnal pattern. This peak flow is generally 
the flow that should be used in a capacity analysis, as it describes the peak flow that 
could be generated in an area at a specific time. Peak flow is found by multiplying the 
average flow by a peak flow factor.  

The Peak flow factor for residential areas is calculated using the MNDR calculation 
shown in Equation 2 below:  

(2)    𝑃𝑒𝑎𝑘 𝐹𝑎𝑐𝑡𝑜𝑟 =  
18+ √

𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛

1000

4+ √
𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛

1000

 

Commercial and/or Industrial Flow Projection 

For commercial or industrial areas, flow is calculated based on amount of floor space. 
The MDNR flow calculation assumes 200 gallons of wastewater is generated per 1000 
square feet of floor area. For parcels designated as commercial or industrial, it is 
assumed that the floor space will be 20% of the acreage. Therefore, this equation can be 
simplified as a function of acreage.  

The average future flow of commercial or industrial areas is calculated using Equation 3 
below: 

(3)     𝐹𝑙𝑜𝑤 (
𝑔𝑎𝑙

𝑑𝑎𝑦
) = # 𝑜𝑓 𝑎𝑐𝑟𝑒𝑠 ∗

43560 𝑠𝑞𝑓𝑡

1 𝑎𝑐𝑟𝑒
∗

200 𝑔𝑎𝑙

1000 𝑠𝑞𝑓𝑡
∗ 0.20 

The Peak flow factor for commercial or industrial areas is assumed to be 1.5. 

Average and peak flows rates were projected for the ten-year and ultimate build-out 
conditions.  Calculated peak flow rates were calculated for each pump station within the 
City.  Table E-1 in Appendix E lists all calculated peak flows.  
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4 Collection and Conveyance System 
Capacity Evaluation 

The City of Smithville is served by a combination of wastewater collection, conveyance, 
and a treatment system. The City owns and operates the collection system that collects 
wastewater from the majority of property owners. The wastewater is conveyed by a 
network of collection lines, pump stations, force mains, and interceptors to the City’s 
Wastewater Treatment Plant. 

4.1 Existing Collection and Conveyance System 
As presented earlier, Figures A-3 and A-4 in Appendix A identify the major existing 
conveyance system components that currently serve the City of Smithville. Flows from 
the central portion of the City are conveyed to the WWTP by gravity interceptors. The 
WWTP also receives flows from an extensive collection and conveyance system serving 
the rest of the City. The majority of this system is comprised of pump stations and force 
mains, which will soon reach capacity with the continued addition of new connections. 
The North Force Main conveys all flows generated north of the City’s WWTP. The South 
Force Main conveys flow from the southern portion of the City into the newly constructed 
Second Creek Interceptor. The flows from these force mains are directed to the WWTP 
where the water is treated and discharged to the Little Platte River. 

4.2 Collection and Conveyance System Planning 
In order to determine efficient solutions and improvements necessary within the existing 
system, collection and conveyance system planning is used. Collection and conveyance 
system planning is based upon projected land use and wastewater flow rates generated 
by these land uses.  The peak flow rates, experienced during wet weather storm events, 
are the most critical for pipe line sizing since the major purpose of the sewer network is 
to collect and convey wastewater from its sources to the location of storage and/or 
treatment facilities without causing overflows and sewer backups.  

Pressurized collection and conveyance systems are designed to convey wastewater flow 
with full pipes.  When the velocity of the wastewater within the pipes exceeds 7.5 feet per 
second (fps), it is assumed the system is over capacity.    

Gravity collection and conveyance systems are designed to convey wastewater by 
gravity flow with no more than a full pipe.  When the wastewater flow rate exceeds the 
full-pipe capacity of the system, the system becomes surcharged and the wastewater 
level builds up in the manholes to a level above the top of the pipe.   

Wastewater systems normally have the ability, due primarily to the pipeline’s depth, to 
withstand low to moderate surcharging.  However, at some point, excessive surcharging 
of wastewater collection and conveyance systems may cause the back up of wastewater 
into residences and/or businesses connected to the system.  Also, excessive 
surcharging may cause the wastewater to surcharge to a level at or above the tops of 
manholes and overflow into adjacent drainage courses.   
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Hydraulic modeling of the pressurized collection system was developed to determine 
which portions of the system are nearing capacity or are over capacity.  

4.3 System Modeling 
In order to plan for future improvements, it is necessary to model the current system 
under present conditions as well as modeling the system with future improvements and 
projected flows. The existing models for the North and South Force Mains were reviewed 
and updated based upon available current information and pump station flow data.  

4.3.1 Hydraulic Modeling 
A sanitary system model was created in InfoWorks ICM (ICM).  While previous sanitary 
system models of the City have been created in SewerCAD, ICM provides tools that 
more accurately depict system conditions within the pump stations and force mains. 
Pertinent information regarding pumps feeding directly to force main were taken from the 
existing SewerCAD models and input into the new ICM model.  Survey information was 
gathered from every pump station operated by the City.  This information was also 
incorporated into the ICM model.  

This model was used to run flows under existing and ultimate build-out conditions to 
accomplish the following: 

 
• Identify overloaded sections of pipe.  
• Assess the impacts of growth on the existing facilities.  
• Evaluate the impact of the development of currently undeveloped land on the 

existing infrastructure.   
• Predict the size of proposed facilities that will be constructed in the future to 

serve the ultimate growth conditions. 
 

1. Development of Existing System 
A geographic information system (GIS) map of the existing system was created to 
display the current system layout.  

Survey data was collected by HDR for the majority of the pump stations operated by the 
City. Attributes collected during the survey include: position, elevation, pipe diameters, 
invert elevations, structure details, etc. This survey data is included in the GIS map. 

Additionally, information from construction plans of subdivision development were 
collected for use in the GIS map. Attributes collected from this data include: piping 
locations, piping diameter, piping material, manhole layout, manhole elevations, etc. This 
is the most accurate information available to HDR, but it should be noted that the 
information provided in construction plans may not always reflect changes made during 
construction. Alignments may shift, manholes may be added or removed, or elevations 
may change during construction.  Additionally, some of the information was lacking 
elevations, was unreadable, and/or used varying elevation datums. It is recommended 
that the City implement a plan to inventory their existing wastewater collection system to 
continue to refine and update the GIS mapping. 
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Supplementary information regarding outdated or missing data was provided by the 
WWTP staff. This includes knowledge concerning piping configuration improvements, 
pipe diameters, pipe material, etc. This information was also included within the GIS 
map. 

2. Modeling Assumptions 
In order to representatively depict the existing system, which includes private pump 
stations and multiple daisy chained pump stations, while also creating a stable model, 
the following assumptions were made:  

• Small, private pump stations were not included in the model. The impact these 
private pump stations have on the overall force main is minimal or negligible.  

• Any pump stations feeding into gravity lines were modeled as simple manholes.  
The average flow and peak flow were applied to these nodes.  This configuration 
will simulate the daisy chain effect that is occurring within the system.  

• No flow metering data is available for the City of Smithville. In order to simulate 
flows within the model, a unit hydrograph was created for each pump. The unit 
hydrograph assumes peak flow is reached at one hour.  The tail of the 
hydrograph is 12 hours from peak flow to zero flow. Unit hydrographs used in the 
model can be found in Appendix E.  

• As is discussed in Section 3.5, peak flow is calculated using the count of houses 
contributing to each pump.  It was assumed that there are 2.7 people per house 
and each person uses 100 gallons per day.  The MDNR peaking factor, which is 
generally around 4, is applied to each pump station’s calculated flow.  

• Dry weather flow is assumed to be factored into each calculation of peak flow.  
As the model was developed to determine system capacity, models were only 
run with peak flow hydrographs.  

 

4.3.2 Modeled Scenarios  
Multiple scenarios were modeled in order to develop system improvement 
recommendations for the ten-year and ultimate build-out plans. The following scenarios 
were modeled in InfoWorks ICM:  

• Existing system serving current development. 

• Existing system with planned development of Eagle Heights and Wildflower 
Pump improvements. 

• Existing system serving projected ten-year development. 

• Proposed ten-year improvements with projected ten-year development. 

• Proposed ultimate improvements with projected ultimate build-out. 

4.3.3 Model Results 
Each modeled scenario was analyzed to determine any areas of the system that were 
over capacity.  Force mains are generally considered to be over capacity when the 
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velocity within the pipe exceeds 7.5 fps. While this was the standard used in the analysis, 
there are also areas within the system that have steep slopes.  In this model, if one 
segment is showing as reaching over 7.5 fps on a segment with a slope larger than 10%, 
it was concluded that the pipe was not over capacity, but instead seeing high velocities 
due to the slope of the pipe.   

Flows within pumps were graphed over time to determine if the pump is sized correctly.  
Flow graphs that show the pump running a few times during the simulation indicate a 
pump or wet well might be oversized. Flow graphs that show the pump never turning off, 
or returning to zero flow, indicate an undersized pump or wet well. 

Within the ultimate scenario, the gravity interceptor sizes were hand calculated using the 
projected peak flows.  The model was used as a check of these hand calculations. The 
results of all modeled scenarios can be found in Appendix E. 

As detailed in 4.4.1.2, many assumptions had to be made in order to develop a 
comprehensive wastewater system model. Most importantly, significant assumptions 
were made regarding projected flows within the system. It is important to note that the 
results of the modeled scenarios should be used as a guide for planning future 
wastewater projects, but further detailed design is required. 

1. Existing System Serving Current Development 
The results of the existing system model utilizing current sanitary flows is shown via 
profiles of the system during peak flows, pump performance tables displaying flow versus 
time, and an overall figure with pipes functioning overcapacity highlighted in red.  All 
results can be found in Appendix E.  

In the north, the modeled system near Harbor Lakes shows velocities over 7.5 fps.  
Further investigation into this area shows the implementation of the planned 
improvements at Wildflower pump station will alleviate these capacity issues in the 
northern reach of the force main. 

The segments near Greyhawke 1 showing flows higher than 7.5 fps are due to high 
slopes.  The modeled system where the flows from the Greyhawke subdivision connect 
into the force main is showing flows higher than 7.5 fps.  Due to this modeled result and 
projected development in the north, it was decided that improvements need to be made 
to the force main downstream of Greyhawke.  The solution that aligns with the City’s goal 
to eliminate force main and install gravity would be to install a gravity line in place of the 
force main from the WWTP to the Greyhawke connection.  Section 6.2 details these 
recommended improvements. 

2. Existing System with Planned Eagle Heights and Wildflower Improvements 
The City is currently in the process of improving the Wildflower pump station.  With these 
improvements incorporated into the Existing System model, it was determined that the 
Wildflower pump station will be adequately sized to handle the projected development of 
the Eagle Heights subdivision while alleviating capacity issues upstream.  Section 6.2.2 
details the proposed ten-year improvements in North Smithville.   



 
 Authorization No. 88 

 

January 11, 2021  |  4-5 
 

3. Existing System Serving Projected Ten-year Development 
The existing system was modeled with the projected ten-year development. The results 
of this model helped to determine and underscore the recommended improvements for 
the ten-year planning period.  The complete discussion of recommended improvements 
for the ten-year planning period is located in section 6.2. 

4. Proposed Ten-year Improvements with Projected Ten-year Development 
The projected ten-year development indicated the need for two new pump stations to 
serve additional development.  These were titled the "Davenport Farms" pump station 
and the "Diamond Crest West" pump station in the model.  The addition of these pump 
stations increases the load on the north force main.   

The model results for the proposed ten-year improvements model indicate the north 
force main is on the cusp of reaching capacity downstream of the Wildflower pump 
station.  The velocities seen near the Wildflower pump station are very close to 7.5 fps.  
While the system is not being shown in the model as vastly over capacity, it does 
indicate a need to begin implementing the phased approach of the ultimate build out 
recommendations after the projected ten-year development occurs.  

5. Proposed Ultimate Improvements with Projected Ultimate Build-Out 
The model developed to analyze the proposed ultimate improvements for the projected 
build-out is slightly different than the other analyzed models.  In order to obtain the City’s 
goal of removing pump stations and force main and replacing these with gravity 
interceptors, many more of the pipes in the ultimate improvements model are gravity.  
The capacity of gravity pipes is determined by the amount of surcharge occurring in the 
system.   

As is discussed in section 4.3.1.1, gravity interceptors were initially sized by hand 
calculations.  The pipe sizes determined based upon these calculations were then 
analyzed within the model. There were no instances of gravity interceptors surcharging in 
the model results.  

The transition from force main to gravity interceptor will need to occur in phases as 
funding becomes available. The recommended phasing is discussed in section 6.3 
detailing proposed ultimate improvements. These interceptors should be used as a guide 
in planning future wastewater projects, but further detailed design is required. 
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5 Pump Stations Evaluation 
The City of Smithville currently owns and operates 29 wastewater pump stations. The 
majority of these stations connect to and convey wastewater flow through one of two 
common force mains, the north and south. The capacities of these pump stations and 
common force mains are frequently the limiting factors in allowing development to occur 
within the City of Smithville.   

The existing pump stations were reviewed in order to identify improvements necessary to 
serve the projected future growth within the City.  

5.1 Pump Station Analysis 
Due to past City development patterns, the majority of subdivision flows are conveyed by 
pump stations.  Twenty-nine (29) pump stations are currently owned and operated by the 
City.  

Pump station capacity was analyzed as part of the hydraulic analysis for future build-out 
conditions. Pump stations must be able to adequately serve the projected future flows 
that will be required of the collection and conveyance system. This analysis includes 
improvements to existing pump station capacity as well as constructing new pump 
stations to introduce to the system as additional development requires.  

The City has a goal to reduce the number of pump stations within the collection system, 
as well as limit the number of future pump stations needed to serve growth. The City 
currently has plans to update the Wildflower pump station, to allow for increased capacity 
to serve the Eagle Heights subdivision that will be developed directly south.  The land 
acquisition process to acquire the property for South Booster has begun, and design is in 
progress.  Studies have been conducted regarding sizing the proposed Greyhawke 3 
pump station. Two other pump stations are proposed within the next ten years to 
accommodate development in north Smithville. Ultimately, it is proposed that 7 pump 
stations be decommissioned in the south Smithville and 2 pump stations 
decommissioned in north Smithville. Figures A-3 and A-4 in Appendix A depict the 
location of all of the City’s existing pump stations. Table 5-1 below summarizes all of the 
City’s active pump stations and their firm capacities. 
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An evaluation was completed of the operation of the existing pump stations.  The City 
currently monitors the majority of the pump stations through Mission Communications 
SCADA system (Mission). Pump Station run data was obtained from the City from 

Table 5-1.  Active Pump Station Summary 

Pump Station Name No. of Pumps Station Firm 
Capacity (GPM) 

Harbor Lakes 2 390 

Diamond Crest 2 340 

Wildflower 2 155 

Rock Creek 2 175 

Rollins Landing 2 200 

Greyhawke 1 2 150 

Greyhawke 2 2 90 

180th Street 2 * 

Lakeview Drive 2 155 

Bridgeport 2 66 

Big Harborview 2 375 

Smith’s Fork 2 30 

Cub Cadet 2 * 

Bridge Street 2 500 

Stone Creek Villas 2 30 

Cedar Lakes 1 2 275 

Cedar Lakes 2 2 180 

Strawberry Hill 2 * 

Quail Ridge 2 175 

Harbortowne 2 * 

Daycare 2 100 

Stone Bridge 2 * 

Ashmont 2 100 

Diversified Metal 2 57 

McDonalds 2 250 

Platte Valley 2 100 

Hills of Shannon 2 300 

Gerber Collision 2 30 

Woods Court 2 105 

*Insufficient Data   
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January 2018 through July 2020.  A comparison of the average daily flows and the peak 
daily flows is contained in Table 5-2 below. 

Table 5-2.  Pump Station Average to Peak Flow Comparison Summary 

Pump Station Name Pump Station Average 
Daily Flows (gpm) 

Pump Station Peak Daily 
Flows (gpm) 

Average Flow to 
Peak Flow Factor 

Harbor Lakes 111 780 7.0 

Diamond Crest 71 543 7.6 

Wildflower 24 287 12.0 

Rock Creek 1 11 11.0 

Rollins Landing 55 200 3.6 

Greyhawke 1 5 21 4.2 

Greyhawke 2 7 19 2.7 

180th Street * * * 

Lakeview Drive 20 459 23.0 

Bridgeport * * * 

Big Harborview 42 711 17.0 

Smith’s Fork * * * 

Cub Cadet * * * 

Bridge Street 163 1000 6.1 

Stone Creek Villas 1 9 9.0 

Cedar Lakes 1 26 825 31.7 

Cedar Lakes 2 * * * 

Strawberry Hill * * * 

Quail Ridge 5 17 3.4 

Harbortowne * * * 

Daycare 25 200 8.0 

Stone Bridge * * * 

Ashmont 6 28 4.7 

Diversified Metal * * * 

McDonalds 19 340 17.9 

Platte Valley 6 150 25.0 

Hills of Shannon 32 594 18.6 

Gerber Collision 2 4 2.0 

Woods Court 12 271 22.6 

Note: *No data available. 
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5.2 Pump Station Summary 
Each pump station requires frequent inspection and maintenance by City staff to ensure 
they are operating as intended.  In addition, there are periodic operational and 
rehabilitation expenses required to keep them in good working order.  Pump stations 
conditions were evaluated with City staff on May 12, 2020 to aid in projecting future 
improvement needs. A summary of each pump station is contained below. Additionally, 
HDR and City staff performed a capacity assessment using draw-down tests on five of 
these pump stations: Campground, Bridge Street, McDonalds, Wildflower, and Harbor 
Lakes. The summary of these drawdown tests can be found in Appendix F. 

 
Harbor Lakes – Harbor Lakes is a duplex submersible pump station that was built in 
approximately 2005.  The pump station has a firm capacity of 390 GPM and still has 
the original pumps. The station does not have a dedicated access road, but is 
located near a paved walking trail that can be used for vehicle access if needed. 
There is no site lighting and the fencing should be updated. The controls are difficult 
for City staff to work on and it is recommended they be updated. This pump station is 
shown in Figure 5-1 below. 

Figure 5-1. Harbor Lakes Pump Station 

 
 
Diamond Crest – Diamond Crest is a duplex above-ground pump station with self-
priming Gorman-Rupp pumps which has a firm capacity of 340 GPM. Pump No. 1 
received a new motor in the fall of 2018.  This pump station is nearing its practical 
capacity as it serves multiple developing subdivisions including Lake Meadows North 
and Clay Creek. City staff cannot easily access the easement from Lake Meadows to 
Diamond Crest Pump Station due to a low-lying, wet area. This pump station is 
shown in Figure 5-2 below. 
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Figure 5-2. Diamond Crest Pump Station 

 
 
Wildflower – Wildflower is a duplex above-ground pump station with self-priming 
Gorman Rupp pumps and a firm capacity of 155 GPM. Both pumps received new 
motors in the fall of 2015.  This pump station is nearing its practical capacity as Eagle 
Ridge subdivision continues to develop. The current wetwell detention at this pump 
station is a horizontal 36 IN pipe that is approximately 50 FT long. This is inadequate 
volume during high rain events which causes overflows. There is no access road to 
the pump station for vehicle access, or fence for protection. The City is in the process 
of upgrading this pump station to be in accordance with the City standards. This 
pump station is shown in Figure 5-3 below. 

Figure 5-3. Wildflower Pump Station 

 
 
Rock Creek – Rock Creek is a duplex above-ground self-priming pump station.  The 
firm capacity of the pump station is 175 GPM. It is of newer construction and still 
contains its original components.  The area it serves is not fully built out and the 
pump station has not reached its capacity.There is no fence for protection. This 
pump station is shown in Figure 5-4 below. 
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Figure 5-4. Rock Creek Pump Station 

 
 
Rollins Landing – Rollins Landing is a duplex above-ground pump station with self-
priming Gorman-Rupp pumps and a firm capacity of 200 GPM. The motor for Pump 
No. 1 was replaced in the summer of 2019.  This pump station accumulates grease 
and must be treated by City staff. The source of grease is most likely the flows that 
are conveyed from the golf course. This pump station is lacking a fence for 
protection. The dirt access road becomes problematic during rain events, and should 
be upgraded. This pump station is shown in Figure 5-5 below. 

Figure 5-5. Rollins Landing Pump Station 

 
 
Greyhawke 1 – Greyhawke 1 is a duplex above-ground pump station that was 
constructed in approximately 2008.  The station has a firm capacity of of 150 GPM. 
The original Gorman-Rupp pumps have been replaced with self-priming Ebara 
pumps. Pump No. 1 was replaced in 2015 and Pump No. 2 was replaced in 2018.  
This is the only pump station with a generator, but it is repeatedly impaired. The 
access road is steep and has become washed out, and should be upgraded. This 
pump station is shown in Figure 5-6 below.  
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Figure 5-6. Greyhawke 1 Pump Station 

 
 
Greyhawke 2 – Greyhawke 2 is a duplex submersible pump station with a firm 
capacity of 90 GPM. The pumps are original.  The transducers that were installed 
caused issues with the controls and have been replaced with floats. The City has 
replaced the rails and piping at this pump station. This pump station is lacking an 
access road altogether and one should be constructed. This pump station is shown 
in Figure 5-7 below.  

Figure 5-7. Greyhawke 2 Pump Station 

 
 
180th St. (or F-Highway) – 180th Street is a duplex submersible pump station located 
adjacent to the Harborview Subdivision. Both pumps were replaced in late 2017.  It 
has newer pumps, adequate controls, and suitable wetwell retention. There is no 
fence for protection and the access road is in need of upgrades, specifically a drain 
culvert. This pump station is shown in Figure 5-8 below. 
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Figure 5-8. 180th Street Pump Station 

 
 
Lakeview Drive – Lakeview Drive is a duplex above-ground self-priming pump 
station with a firm capacity of 155 GPM. It has a large wetwell detention and a 
concrete access road. The wooden fencing has degraded and should be upgraded. 
This pump station is shown in Figure 5-9 below. 

Figure 5-9. Lakeview Drive Pump Station 

 
 
Bridgeport – Bridgeport is a duplex submersible pump station constructed in 
approximately 2002.  The pump station has a firm capacity of 66 GPM. It still has the 
original pumps. This pump station could be affected by the future round-about that 
will be constructed at its current location. The controls are difficult for City staff to 
work on and should be updated. The wooden fencing has degraded and should be 
upgraded. There is no access road. This pump station is not currently monitored 
through the Mission Communications SCADA system (Mission), but the City plans to 
incorporate it in the near future. This pump station is shown in Figure 5-10 below. 
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Figure 5-10. Bridgeport Pump Station 

 
 
Big Harborview – Big Harborview is a duplex above-ground self-priming pump 
station with a firm capacity of 375 GPM. This pump station serves the Clay County 
Park restrooms and the beach on the north side of Smithville Lake. There is a large 
detention basin with sufficient holding capacity. The fencing should be upgraded and 
access road has previously been rebuilt. This pump station is shown in Figure 5-11 
below. 

Figure 5-11. Big Harborview Pump Station 

 
 
Smith’s Fork – Smith’s Fork is a duplex submersible pump station located at the 
Smith Fork Park Campground with Hydromatic pumps. Pump No. 1 was replaced in 
2019 and Pump No. 2 was replaced in 2018. In addition to serving the campground, 
multiple subdivisions, including Strawberry Hill, Quail Ridge, and Harbortowne, drain 
to this pump station. The pump station runs steadily due to the influent flows and 
limited pump capacity. It is currently located in a flood zone and should be re-located. 
Additionally, the City has concerns about the condition of the 3-inch diameter force 
main that runs under the Little Platte as there have been at least three known breaks. 
The City is in the process of upgrading this pump station. This pump station is shown 
in Figure 5-12 below. 
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Figure 5-12. Smith’s Fork Pump Station 

 
 
Cub Cadet – Cub Cadet is a duplex submersible pump station. It serves a small area 
collecting flow from three bathrooms. The City has replaced the pumps and the 
controls for this pump station.  This pump station is shown in Figure 5-13 below. 

Figure 5-13. Cub Cadet Pump Station 

 
 
Bridge Street – Bridge Street is a duplex submersible pump station with Pentair 
pumps and a firm capacity of 500 GPM.  Pump No. 2 was replaced in 2017. It was 
recently updated to pump to a gravity system in lieu of the forcemain, and has been 
performing better since this change. This is the second largest centralized pump 
station, and should be given priority for adding a generator. The wooden fencing has 
degraded and should be upgraded. The electrical service power pole and panel 
should be upgraded. One of the hatches is broken and should be replaced. This 
pump station is shown in Figure 5-14 below. 
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Figure 5-14. Bridge Street Pump Station 

 
 
Stone Creek Villas – Stone Creek Villas is a duplex submersible pump station with a 
firm capacity of 30 GPM. This pump station is located directly next to private 
property, and there is no room for a fence. The pumps are newer, but there are some 
electrical wiring issues including a seal pad contact that shows inaccurate readings 
on Mission. The access road to this pump station is not paved, and should be 
upgraded. This pump station is shown in Figure 5-15 below. 

Figure 5-15. Stone Creek Villas Pump Station 

 
 
Cedar Lakes 1 – Cedar Lakes 1 is a duplex submersible pump station with a firm 
capacity of 275 GPM. The pumps and control panel are newer. This pump station is 
located in a private park. There is no fence for protection and no direct access road. 
If needed, a vehicle can access the pump station by driving through the park, but this 
is not preferable. This pump station is shown in Figure 5-16 below. 
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Figure 5-16. Cedar Lakes 1 Pump Station 

 
 
Cedar Lakes 2 – Cedar Lakes 2 is a duplex above-ground self-priming pump station 
with a firm capacity of 180 GPM. The original pumps were replaced approximately 
15-20 years ago. This pump station is not currently monitored through Mission 
Communication SCADA system. There is no fence for protection and the access 
road has been washed out. A drain culvert was added to the access road, but it was 
washed out during a rain event. This access road is in need of repair for continued 
vehicle access. This pump station is shown in Figure 5-17 below. 

Figure 5-17. Cedar Lakes 2 Pump Station 

 
 
Strawberry Hill – Strawberry Hill is a duplex above-ground self-priming pump station 
built in approximately 2005. There is no fence for protection and the gravel on the 
access road stops short of the pump station. This pump station is shown in Figure 5-
18 below. 
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Figure 5-18. Strawberry Hill Pump Station 

 
 
Quail Ridge – Quail Ridge is a duplex above-ground self-priming pump station with 
a firm capacity of 175 GPM built in 2017 and in compliance with the applicable 
standards. The access road is usable, but should be upgraded with a culvert and 
additional gravel. There is corrosion at this pump station as well as the force main, 
most likely due to a buildup of Hydrogen Sulfide (H2S). This could be due to the long 
detention time in the force main. This pump station is shown in Figure 5-19 below. 

Figure 5-19. Quail Ridge Pump Station 

 
 
Harbortowne – Harbortowne is a duplex submersible pump station with ½ HP 
pumps and a 25 FT deep wetwell. There is no fence for protection and insufficient 
electrical work. The access road runs through a creek crossing, and should be 
upgraded. The water level in the creek raises significantly during rain events, making 
the pump station inaccessible to City staff. This pump station is shown in Figure 5-20 
below. 
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Figure 5-20. Harbortowne Pump Station 

 
 
Daycare – Daycare is a duplex submersible pump station with a firm capacity of 100 
GPM. The control panel is newer, and there is a broken private service line. This 
pump station is nearing capacity and should be evaluated as the facilities that it 
serves continue to grow. There is no permanent surrounding fence for protection. 
This pump station is shown in Figure 5-21 below. 

Figure 5-21. Daycare Pump Station 

 
 
Stone Bridge – Stone Bridge is a duplex submersible pump station. This pump 
station pumps to the Daycare Pump Station.  The control panel has been upgraded, 
but the pump station is lacking a fence for protection. Grease is an ongoing issue 
with this pump station and requires regular maintenance from City staff. This pump 
station is shown in Figure 5-22 below. 
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Figure 5-22. Stone Bridge Pump Station 

 
 
Ashmont – Ashmont is a duplex submersible pump station that was installed in 
approximately 2007.  The pump station has a firm capacity of 100 GPM.  Both pumps 
were replaced in 2018. The fence and paved access road are suitable for City staff. 
Grease is an ongoing issue with this pump station and requires regular maintenance 
from City staff. This pump station is shown in Figure 5-23 below. 

Figure 5-23. Ashmont Pump Station 

 
 
Diversified Metal – Diversified Metal is a duplex submersible pump station with a 
firm capacity of 57 GPM. This pump station only serves one (1) building, and City 
staff feels responsibility for maintenance should fall to Owner instead of City. This 
pump station will be decommissioned with the construction of the South Booster 
Pump Station and associated gravity piping. This pump station is shown in Figure 5-
24 below. 
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Figure 5-24. Diversified Metal Pump Station 

 
 
McDonalds – McDonalds is a duplex submersible pump station with Hydromatic 
pumps and a firm capacity of 250 GPM. The City replaced Pump No. 1 in 2019 and 
Pump No. 2 in 2017.  The station is located adjacent to 169 Highway, and there is no 
fence for protection. The old galvanized piping in this pump station needs upgraded. 
This pump station will be decommissioned with the construction of the South Booster 
Pump Station and associated gravity piping. This pump station is shown in Figure 5-
25 below. 

Figure 5-25. McDonalds Pump Station 

 
 
Platte Valley – Platte Valley is a duplex submersible pump station with a firm 
capacity of 100 GPM. The pumps were replaced in 2006 and the control panel was 
replaced in 2013.  This pump station will be decommissioned with the construction of 
the South Booster Pump Station and associated gravity piping. This pump station is 
shown in Figure 5-26 below. 
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Figure 5-26. Platte Valley Pump Station 

 
 
Hills of Shannon – Hills of Shannon is a duplex above-ground self-priming pump 
station with a firm capacity of 300 GPM. This pump station will be decommissioned 
with the construction of the South Booster Pump Station located on 144th Street. This 
pump station is shown in Figure 5-27 below. 

Figure 5-27. Hills of Shannon Pump Station 

 
 
Gerber Collision – Gerber Collision is a duplex submersible pump station with a firm 
capacity of 30 GPM. It serves two building and has few issues. This pump station is 
shown in Figure 5-28 below. 
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Figure 5-28. Gerber Collision Pump Station 

 
 
Woods Court – Woods Court is a duplex submersible pump station with a firm 
capacity of 105 GPM. It has an upgraded control panel and a large wetwell. There 
are occasional issues with this pump station on the weekends, but it rarely goes high. 
This pump station is shown in Figure 5-29 below. 

Figure 5-29. Woods Court Pump Station 
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The required maintenance needs for each pump station is summarized in Tables 5-3 and 
5-4 below. 

 

 

 

  

Table 5-3.  Condition Assessment Summary -  North System 

Pump Station Name Rehabilitation Estimated Cost5 

Harbor Lakes Controls, Fencing, Site Lighting $17,000 

Diamond Crest Access Road $10,000 

Wildflower Capacity 1 

Rock Creek Fencing $5,000 

Rollins Landing Access Road, Fencing $15,000 

Greyhawke 1 Access Road $10,000 

Greyhawke 2 Access Road $10,000 

180th Street Access Road, Fencing $15,000 
Lakeview Drive Fencing $5,000 

Bridgeport Controls, Access Road, Fencing $25,000 

Big Harborview Fencing $5,000 

Smith’s Fork Located in Floodplain 1 

Cub Cadet  2 

Bridge Street Structural, Fencing $10,000 

Subtotal  $127,000 

Contingency 25% $31,750 

Total  $158,800 

Notes: 
1 Pump station will be replaced 
2 Decommissioned with Phase I improvements 
3 Decommissioned with Phase II improvements 
4 No rehabilitation identified 
5 Estimated cost in 2020 dollars. 
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Table 5-4.  Condition Assessment Summary -  South System 

Pump Station Name Rehabilitation Estimated Cost5 

Stone Creek Villas Controls, Access Road $20,000 

Cedar Lakes 1 Access Road, Fencing $15,000 

Cedar Lakes 2 Pump Replacement, Access Road, Fencing $45,000 

Strawberry Hill Access Road, Fencing $15,000 

Quail Ridge Access Road $10,000 

Harbortowne Access Road, Fencing $30,000 

Daycare Fencing $5,000 

Stone Bridge Fencing $5,000 

Ashmont  4 

Diversified Metal  2 

McDonalds  2 

Platte Valley  2 

Hills of Shannon  2 

Gerber Collision  4 

Woods Court Fencing $5,000 

Subtotal  $150,000 

`Contingency 25% $37,500 

Total  $187,500 

Notes: 
1 Pump station will be replaced 
2 Decommissioned with Phase I improvements 
3 Decommissioned with Phase II improvements 
4 No rehabilitation identified 
5 Estimated cost in 2020 dollars. 



 
 Authorization No. 88 

 

January 11, 2021  |  5-21 
 

 

This page intentionally left blank. 





 
 Authorization No. 88 

 

January 11, 2021  |  6-1 
 

6 Improvement Recommendations 
Utilizing the results of the hydraulic modeling of the collection system along with the 
results of the pump station evaluation, improvement alternatives for the ten-year and 
ultimate growth conditions were developed.  The improvement alternatives prioritize 
areas within the collection system where future development is anticipated or the 
hydraulic model indicates significant surcharging.  

6.1 Developing Recommendations 
A long-term goal of the City of Smithville is to more efficiently serve the community’s 
wastewater collection needs and provide additional capacity to facilitate growth 
opportunities. The most efficient method to convey wastewater is through the strategic 
implementation of gravity sewers to serve the north and south portions of the City. These 
interceptors are long term solutions that should be constructed in phases as growth and 
development are proposed. Three interceptor sewers are recommended for the ultimate 
build-out of the City based on the watersheds, shown below in Figure 6-1. These 
interceptors should be used as a guide in planning future wastewater projects, but further 
detailed design is required. 

• Owens Branch Interceptor to serve the area north of the Little Platte River. 

• First Creek Interceptor to serve the City south of Hwy 93 and west of Hwy 169. 

• Wilkerson Branch Interceptor to serve the area south of the Little Platte River and 
east of Hwy 169. 
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6.1.1 Interceptor Sizing 
The future gravity interceptors shown in Figure 6-1 were sized using ultimate peak flow 
conditions. The ultimate peak flow condition utilizes the peak flows calculated for all 
projected development and distributes flows utilizing the watershed boundaries (See 
Equations 1-3). A summary of the factors used to determine the ultimate peak flow for 
each interceptor segment can be found in Appendix D. 

Once the design flow through the pipe was determined, the approximate slope of the 
segment was estimated using terrain elevations from Google Earth. It was assumed that 
the interceptor will be buried uniformly approximately 10-15 feet below the surface, with 
exceptions for river or highway crossings. Manning’s equation was evaluated with these 
slopes to determine the flow capacity of a variety of pipe sizes, and the appropriate size 
was selected to convey the ultimate peak flow. 

6.2 Proposed Ten-year Planning Period Improvements 
6.2.1 North Smithville 

1. Recent and Ongoing Improvements 
The Smith’s Fork pump station located at Smith’s Fork Campground is nearing the 
design capacity and is located in a low-lying area prone to flooding. The City is in the 
process of upgrading this pump station to improve its performance and bring it up to City 
standards. Construction of a new pump station is scheduled for 2021 pending approval 
from the Corps of Engineers. 

2. Additional Improvements 
The North Force Main is the portion of the wastewater conveyance system with the least 
available capacity.  The system has the capacity to convey flows from the current 
residential developments as well as a limited amount of anticipated future growth. 
Updates and improvements to the system will need to be made if the City develops as is 
predicted within the next ten years. Hydraulic modeling of the system indicates the 
remaining capacity in the existing North Force Main is as follows in Table 6-1 and shown 
in the attached Figure E-1. 

Table 6-1. North Smithville Short Term Development Capacity 

NORTH SMITHVILLE SHORT TERM 
DEVELOPMENT CAPACITY 

Single Family 
Houses 

Estimated 
Additional 
Population 

Additional Development Capacity (no system 
improvements) 

265 716 

Additional Development Capacity with 
Wildflower Pump Station improvements (Eagle 
Heights development responsibility) 

320 864 

Total Existing North Force Main Capacity 585 1,580 
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The available capacity of the North Force Main will accommodate a population increase 
of 1,580 or approximately 33% of the anticipated ten-year citywide population growth of 
4,500. Assuming half of all growth occurs in the north portion of the City, the North Force 
Main is estimated to have available capacity for approximately 7 years.  The City should 
begin to plan for future capacity upgrades in the next two to three years to allow time for 
design, easement acquisition, and construction before capacity of the existing system is 
reached.  

Portions of Davenport Farms and the land north of Diamond Crest and west of Hwy 169 
are anticipated to be developed within the next ten years.  These areas fall in separate 
watersheds, therefore gravity tributaries are not possible and pump stations will be 
required to convey flow to the North Force Main. The model includes these future pump 
stations as “Davenport Farms” and “Diamond Crest West”. 

A third proposed pump station will be named “Greyhawke 3”.  The location and need for 
this pump station is known by the City. Investigations into the required size and capacity 
of this pump station have previously been completed by the developer.  

In order to update the existing system to handle increasing flows, it is recommended that 
a portion of the Owens Branch Gravity Interceptor from the WWTP to Hillcrest Drive be 
constructed within ten years. The construction of this portion of the interceptor will reduce 
the operating pressure and increase overall capacity within the remaining North Force 
Main.  
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Figure 6-2. North Smithville Ten-year Improvements 

 
Appendix A contains the following maps showing anticipated development and 
recommended infrastructure improvements: 

• Figure A-7 Ten-year Development – North 

• Figure A-8 Ten-year Infrastructure – North 

• Figure A-9 Ten-year Development and Infrastructure – North 

Table 6-2. Owens Branch Interceptor – Phase 1 Total Cost 

OWENS BRANCH INTERCEPTOR - PHASE 1 
TOTAL COST 

Pipe Length 
(Ft.) 

Pipe Size  
(In.) Total Cost1,2,3 

Owens Branch - Phase 1 9,157 30 $6,517,000 

Notes: 

1. Includes complete installation of pipes, MHs, and other ancillary structure and surface 
restoration 

± 
NTS 
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Table 6-2. Owens Branch Interceptor – Phase 1 Total Cost 

OWENS BRANCH INTERCEPTOR - PHASE 1 
TOTAL COST 

Pipe Length 
(Ft.) 

Pipe Size  
(In.) Total Cost1,2,3 

2. Includes 20% for survey, engineering, legal, & easements and 30% contingency. 
 
3. Estimated cost in 2020 dollars. 

 

6.2.2 South Smithville 

1. Recent and Ongoing Improvements 

Second Creek Interceptor 

The recent completion of the first phase of the Second Creek/First Creek Interceptor 
from the Wastewater Treatment Plant to approximately Richardson Street has reduced 
the length and overall operating pressures within the existing South Force Main. This has 
provided additional capacity to accommodate the flow from the Forest Oaks subdivision 
and anticipated development within the southern portion of the City in the near future. 
This project is shown in Figure 6-3. 

Figure 6-3. Second Creek Interceptor 

 

Rocky Branch Interceptor 

The Rocky Branch Interceptor is a planned gravity interceptor that will convey flow from 
Forest Oaks subdivision to the WWTP by way of the South Force Main. This flow is 

± 
NTS 
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currently treated by the Rocky Brach WWTP which is outside of Smithville City limits and 
is owned and operated by the City of Kansas City, Missouri (KCMO). Implementation of 
this interceptor will allow the Smithville WWTP to treat the wastewater from Forest Oaks, 
and will provide a sewer connection to possible developments in the south. This project 
is shown below in Figure 6-4. 

South Booster Pump Station 

The South Booster pump station is a planned pump station that will be located along 
144th Street east of 169th Highway. With an updated system of gravity sewers, this pump 
station will collect wastewater from the surrounding area and convey the flow to the 
WWTP by way of the South Force Main. The addition of this pump station and 
associated piping will consolidate the flows from multiple existing pump stations into a 
single route, allowing Diversified Metal, McDonalds, Platte Valley, and Hills of Shannon 
pump stations to be decommissioned. This pump station will be sized to allow for 
additional capacity in the area and will provide service to possible future developments. 
This project is shown below in Figure 6-4. A separate study by HDR in 2017 provided a 
cost estimate adjusted to 2020 dollars shown in Table 6-3.  

Portions of the Hills of Shannon gravity sewer will require upsizing prior to 
decommissioning Diversified Metal, McDonalds, and Platte Valley pump stations. 

Table 6-3. South Booster Pump Station and Piping Cost Estimate 

Description Cost1 

New Sewer Extension to West Side of HWY 169 565,410.00 

Upsize Existing Hills of Shannon Sewer from 8" to 12" 567,720.00 

South Booster Pump Station at 144th Street 827,950.00 

Gravity Sewer Connections to Eliminate Platte Valley and McDonald's Pump Stations 421,470.00 

Total 2,382,550.00 

Notes: 
1. Estimate cost in 2020 dollars. 
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Figure 6-4. Rocky Branch Interceptor and South Booster Pump Station Projects 

 

2. Southeast Smithville 
The construction of the South Booster Pump Station and South Interceptor Project, 
which is currently in property acquisition, will provide the collection system 
infrastructure “backbone” to convey the majority of the anticipated flow east of Hwy 
169 and south of Hwy 92 for remaining ten year growth projections. Additional 
improvements in the south portion of the City to facilitate development will be limited 
to sewer extensions or upsizing existing pump stations and tributary lines to the 
South Interceptor.  The cost for these projects will be the responsibility of the 
developer and construction costs have not been included in this Master Plan.  

3. Southwest Smithville 
There is minimal anticipated short-term development in the area south of Hwy 92 and 
west of Hwy 169, except for the frontage of Hwy 169. The area fronting Hwy 169 
between 144th Street and Commercial Street will be served by connections to the 
existing South Force Main or a gravity extension draining east across Hwy 169. The 
cost for these projects will be the responsibility of the developer and construction 
costs have not been included in this Master Plan.  

± 
NTS 
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The following maps showing anticipated development and recommended infrastructure 
improvements can be found in Appendix A: 

• Figure A-10 Ten-year Development – South 

• Figure A-11 Ten-year Infrastructure – South 

• Figure A-12 Ten-year Development and Infrastructure – South 

6.3 Proposed Ultimate Improvements 
As mentioned previously, the proposed ultimate wastewater collection solution is to 
construct three interceptor sewers to convey the majority of wastewater flow by gravity to 
the treatment plant. To accurately plan a comprehensive design, the ultimate build-out 
conditions of Smithville were analyzed. 

6.3.1 North Smithville 
The proposed ultimate improvements in the north assumes entire build-out of the City in 
accordance with the existing land use plan as shown in Appendix A, Figure A-13 
Ultimate Development - North.  

Owens Branch Interceptor Ultimate Build-out 

Due to the large size of the Owens Branch watershed, a large gravity interceptor is 
proposed to provide a wastewater collection foundation for the northern portion of the 
City. This interceptor shall be built along Owens Branch, following the path of the existing 
force main. The long-term goal of this interceptor is to maximize the amount of 
wastewater conveyed solely by gravity sewers, decreasing the need for pump stations, 
and reducing ongoing operation and maintenance expenses required. The main benefits 
gained by the implementation of the Owens Branch Interceptor and associated tributaries 
are summarized below: 

REDUCED LOAD ON NORTH FORCE MAIN – With the installation of the Owens Branch 
Interceptor, the force main downstream of Greyhawke 1, 2, 3, Big Harborview, Lakeview 
Drive, Bridgeport, Rollins Landing, and Rock Creek will see reduced operating pressures 
due to shorter force main lengths and more capacity within the interceptor.  

ELIMINATING PUMP STATIONS - When the entirety of the Owens Branch Interceptor is 
installed, it will eliminate the need for the Wildflower pump station and allow for it to be 
decommissioned. With the future addition of Owens Branch Tributary 3, the flows 
determined to be pumped by Greyhawke 3 may be conveyed by gravity as well and 
Greyhawke 3 can be decommissioned. 

GRAVITY FLOW WITHIN WATERSHED – With the foundation provided by the Owens Branch 
Interceptor, future development within the watershed can be conveyed to the WWTP by 
gravity sewers.  

Davenport Farms South and Lake Remote Pump Stations 

The Davenport Farms South and Lake Remote pump stations and associated force 
mains will be required if the land develops as planned, as these developments are 
outside of the Owens Branch watershed. The costs for these projects will be the 
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responsibility of the developer and construction costs have not been included in this 
Master Plan. 

These proposed improvements are shown in Appendix A; Figure A-14 Ultimate 
Infrastructure - North and Figure A-15 Ultimate Development and Infrastructure - North. 

6.3.2 South Smithville 
The proposed ultimate improvements in the south assumes entire build-out of the City in 
accordance with the existing land use plan as shown in Appendix A, Figure A-16 
Ultimate Development - South. 

1. Southeast Smithville 
The Wilkerson Creek watershed is also large, therefore, a gravity interceptor is proposed 
to provide a wastewater collection foundation for the southeast portion of the City. This 
interceptor shall be built along Wilkerson Creek, with tributaries to serve other areas. The 
long-term goal of this interceptor is to maximize the amount of wastewater conveyed by 
gravity sewers, decreasing the need for pump stations and reducing the operation and 
maintenance required. The main benefits gained by the implementation of the Wilkerson 
Creek Interceptor and associated tributaries are summarized below: 

ELIMINATING PUMP STATIONS - When the entirety of the Wilkerson Creek Interceptor and 
associated tributaries is installed, it will eliminate the need for Bridge Street, Strawberry 
Hill, Daycare, Stone Bridge, and South Booster pump stations, allowing them to be 
decommissioned as the interceptor is built out.  

GRAVITY FLOW WITHIN WATERSHED – With the foundation provided by the Wilkerson 
Creek Interceptor, future development within the watershed can be conveyed to the 
WWTP by gravity sewers.  

2. Southwest Smithville 
Due to the broad amount of land lying within the First Creek watershed, a large gravity 
interceptor is proposed to provide a wastewater collection foundation for the southwest 
portion of the City. This interceptor shall be built along First Creek, continuing south to 
serve future development. As there is currently little development within the watershed, 
the long-term goal of this interceptor is to facilitate growth by providing gravity sewer 
connections to developments as needed. 

These proposed improvements are shown in Appendix A; Figure A-17 Ultimate 
Infrastructure and Figure A-18 Ultimate Development and Infrastructure. 

6.3.3 Proposed Phasing 
The proposed interceptors are large scale improvements that will be installed in phases.  The 
timeline of installation depends on the speed of development and available funding.  As the 
interceptors are constructed, many pump stations can be strategically decommissioned as described 
above. A recommended phasing approach is proposed in Sections 6.3.3.1 through 6.3.3.3 and 
shown in Appendix A; Figure A-19 Ultimate Interceptor Proposed Phasing - North and Figure A-20 
Ultimate Interceptor Proposed Phasing - South. 
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1. Owens Branch Interceptor 

Table 6-4. Owens Branch Interceptor Proposed Phasing 

Phase Segments Description 

1 Segment 1 
Segment 2 
Segment 3 

Phase 1 is recommended to be implemented during the ten-year planning period. Install 
gravity sewers along Owens Branch north of the WWTP to Hillcrest Drive and connect to 
the existing force main tie-in. Constructing gravity sewers to this point reduces the load on 
upstream pump stations including Greyhawke 1, 2, 3, Big Harborview, Lakeview Drive, and 
Bridgeport by increasing the capacity of the force main. This will increase the capacity of 
the North Force Main enough to allow for planned development during the next ten years. 
Additionally, the KK force main flow can be incorporated into this gravity sewer, as well as 
any tributaries required by future development. 

2 Segment 4 
Segment 5 

Continue the installation of gravity sewers along Owens Branch north of Phase 1 up to the 
Rollins Landing force main tie-in. This continuation reduces the load on upstream pump 
stations such as Rock Creek and Rollins Landing by increasing the capacity of the force 
main.  Additionally, tributaries that flow into the interceptor can be constructed as required 
by development.  

3 Segment 6 Continue the installation of gravity sewers along Owens Branch north of Phase 2 up to 
188th Street. This is the end of the natural pathway of gravity along the existing force main 
route. This continuation allows flow from the Wildflower subdivision and soon to be 
constructed Eagle Heights subdivision to be conveyed entirely by gravity. It also provides a 
potential tie-in point for the future Davenport Farms South pump station. Segment 6 could 
be extended north with the addition of Owens Branch Tributary 5 to allow potential 
development north of Hwy 169 to be served by the gravity system.   

 

2. First Creek Interceptor 

Table 6-5. First Creek Interceptor Proposed Phasing 

Phase Segments Description 

1 Segment 1 Install gravity sewers south along First Creek starting from the recently completed 
Second Creek/First Creek Interceptor and extending to Highway 92. This will provide a 
sewer connection for additional development in the southwest region, starting centrally 
and progressing south. 

2 Segment 2 
Segment 3 

Continue the installation of gravity sewers along First Creek south of Phase 1 down to 
south of 144th Street as indicated in Figure A-20. At this point the Creek begins to run 
west, and out of City limits. This portion will provide a sewer connection for 
developments further south.   

3 Segment 4 Continue the installation of gravity sewers south following low-lying terrain as needed to 
serve future development in the southwest. 

3. Wilkerson Creek Interceptor 

Table 6-6. Wilkerson Creek Interceptor Proposed Phasing 

Phase Segments Description 

1 Segment 1 Install gravity sewer east from the manhole shown on Figure A-20 to Bridge Street and 
connect to receive flows currently handled by the Bridge Street pump station. This will 
allow for a large amount of flow originating in the center of the City north of Little Platte 
River to be conveyed entirely by gravity to the WWTP.  
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Table 6-6. Wilkerson Creek Interceptor Proposed Phasing 

Phase Segments Description 

2 Segment 2 
Segment 3 

Continue the installation of gravity sewer southeast along Wilkerson Creek from Phase 1 
to 159th Street as shown on Figure A-20. At this location, a small tributary cutting east to 
Strawberry Hill pump station would convey the flows from Harbortowne and Quail Ridge 
pump stations to the gravity system, eliminating the need for the Strawberry Hill pump 
station and reducing the load on the Smith’s Fork pump station which currently receives 
these flows. Additionally, this will provide a sewer connection for developments within its 
watershed.  

3 Segment 4 
Segment 5 

Continue the installation of gravity sewer south along Wilkerson Creek from Phase 2 
until the creek splits into Rocky Branch and Wilkerson Creek as shown on Figure A-20. 
At this point, two tributaries could be constructed to allow currently served areas to tie 
into the gravity system and decommission pump stations.  
 
First, installing an interceptor cutting west along Highway 92 would convey the flows 
from Daycare and Stone Bridge pump stations, allowing them to be decommissioned.  
 
Second, extending the sewer south along Rocky Branch to the proposed South Booster 
pump station located on 144th Street would convey the flows from the pump station, 
allowing it to be decommissioned.  
 
Additionally, this will provide a sewer connection for a large area of potential 
developments in the southeast portion of the City. 

4 Segment 6 Continue the installation of gravity sewer southeast along Wilkerson Creek as needed to 
serve future developments in the southeast as well as the proposed annexation area. 

 

The total cost, in 2020 dollars for these projects are shown in Table 6-6. 

Table 6-7. Collection System Ultimate Interceptor Expansion 

Collection System Ultimate 
Interceptor Expansion Length (LF) Size (IN) Total Cost1,2,3 

Owens Branch Phase 2 9,075 18 $           3,342,700 

Owens Branch Phase 3 3,478 8 $            826,000 

Owens Branch Tributary 1 1,249 8 $            297,500 

Owens Branch Tributary 2 4,950 10 $          1,471,300 

Owens Branch Tributary 3 2,884 8 $            683,900 

Owens Branch Tributary 4 5,309 10 $          1,580,800 

First Creek Phase 1 2,279 21 $            974,200 

First Creek Phase 2 6,317 18 $          2,327,300 

First Creek Phase 3 9,075 10 - 18 $            2,167,300 

Wilkerson Creek Phase 1 1,373 36 $          1,115,400 

Wilkerson Creek Phase 2 8,109 36 $          6,542,300 

Wilkerson Creek Phase 3 6,580 27 - 30 $          4,315,700 

Wilkerson Creek Phase 4 10,839 21 $          4,628,800 

Wilkerson Creek Tributary 1 1,638 8 $            390,500 



 
 Authorization No. 88 

 

January 11, 2021  |  6-15 
 

Table 6-7. Collection System Ultimate Interceptor Expansion 

Collection System Ultimate 
Interceptor Expansion Length (LF) Size (IN) Total Cost1,2,3 

Wilkerson Creek Tributary 2 3,686 10 $          1,092,700 

Rocky Branch Segment 1 5,938 21 $          2,539,100 

TOTAL 80,382 
 

$        34,295,500 

Notes 
   

1. Includes complete installation of pipes, MHs, and other ancillary structure and surface restoration. 

2. Includes 20% for survey, engineering, legal, & easements and 30% 
contingency. 
 
3. Estimated cost in 2020 dollars.  
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7 Wastewater Treatment Plant Evaluation 
The North Force Main conveys all flows generated north of the City’s wastewater 
treatment plant, while the South Force Main performs the same function for the southern 
portion of the City. The flows from these force mains are directed to the WWTP where 
the water is treated and discharged to the Little Platte River. 

The existing wastewater treatment plant utilizes the activated sludge process using 
Sequencing Batch Reactor (SBR) technology.  The plant was originally constructed in 
1995 and replaced an existing lagoon system.  An expansion was completed to increase 
the capacity of the WWTP to a 1.125 MGD average daily flow in 2007.  The WWTP 
consists of an influent pump station, Headworks facility, three SBR basins, UV 
disinfection, effluent pumping, two sludge digester basins, and an excess flow holding 
tank to store peak flows during wet weather events. 

7.1 Flows and Loadings 
7.1.1 Existing Flows and Loadings 

Daily Monitoring Reports (DMRs) were analyzed to determine the current flows and 
loadings at the Smithville Wastewater Treatment Plant from January 2018 to May 2020.   

Existing Flows 

Figure 7-1 is a graphical representation of the historical daily recorded flows at the 
WWTP. 
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Figure 7-1. WWTP Historical Flow 

Based upon the evaluation, the current average daily flow and peak daily flow are as 
follows: 
• Average Daily Flow = 0.70 mgd 

• Peak Daily Flow = 3.7 mgd 

Existing Influent Loadings 

Existing influent wastewater loading rates were determined using the DMR data. The 
existing rates are shown graphically in Figure 7-2 and summarized in Table 6-3. 
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Figure 7-2. WWTP Historical Influent Loadings 

 

7.1.2 Existing and Potential Future Effluent Limits 
The Smithville WWTP operates under the Missouri Department of Natural Resources 
(MDNR) Permit Number MO-0055204 and discharges to the Little Platte River.  The 
facility’s effluent limits are based on several factors including, but not limited to, the 
design flow, mixing assumptions with the receiving stream, criteria designed to protect 
designated uses in the receiving stream, and effluent regulations.  Because these factors 
can change over time, existing permit limits will likely differ from those in the future.  
Projected effluent limits for existing and future conditions are discussed below.  For 

Table 7-1.  Existing Influent Loadings at the Existing WWTP  

Smithville Wastewater Treatment Plant 

Parameter Average Day (mg/L) Maximum Day (mg/L) 

BOD5 (mg/L) 169 413 

TSS (mg/L) 146 481 

PH 7 8.5 
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purposes of this document, estimated future effluent limits are projected for the year 
2030. 

Existing Effluent Limits 

The most recent permit for the Smithville WWTP expired on June 30, 2020.  It is 
anticipated that MDNR will renew this permit by the end of 2020.  With the exception of 
ammonia, it is anticipated that permit limits will remain unchanged at permit renewal.  
The updated ammonia limits will likely be based on the Department’s 2020 Total 

Ammonia Nitrogen Criteria Implementation Guidance (guidance document).  The 
guidance document includes ecoregional default temperature and pH assumptions for 
setting monthly ammonia limits.  Based on the facility’s location in the Western Corn Belt 
Plains, a design flow of 1.125 million gallons per day (MGD), and mixing assumptions 
found in the previous permit (expiration date June 30, 2020), projected effluent limits for 
the renewed permit are included in Table 7-2. However, these could potentially be 
increased if the City elects to pursue site-specific temperature and pH assumptions 
during the permit renewal period. 

Prior to the submittal of this report, the permit has been renewed (expires June 30, 2025) 
and can be found in Appendix G. 

*Monitoring only 

Table 7-2.  Anticipated Effluent Limits for the Existing Smithville WWTP 
Parameter Daily Maximum Weekly Average Monthly Average 

BOD5 (mg/L) - 45 30 

TSS (mg/L) - 45 30 

E. coli (#/100ml) - 1030 206 

Oil & Grease (mg/L) 15 - 10 

pH (SU) 6-9 - 6-9 

Total Phosphorus (mg/L) * - * 

Total Nitrogen (mg/L) * - * 

Ammonia as N (January) (mg/L) 8.6 - 4.7 

Ammonia as N (February) (mg/L) 8.6 - 4.7 

Ammonia as N (March) (mg/L) 8.6 - 4.7 

Ammonia as N (April) (mg/L) 7.1 - 3.7 

Ammonia as N (May) (mg/L) 7.6 - 3.3 

Ammonia as N (June) (mg/L) 7.1 - 2.0 

Ammonia as N (July) (mg/L) 7.1 - 1.7 

Ammonia as N (August) (mg/L) 8.6 - 2.0 

Ammonia as N (September) (mg/L) 7.1 - 2.3 

Ammonia as N (October) (mg/L) 7.1 - 3.7 

Ammonia as N (November) (mg/L) 8.6 - 4.7 

Ammonia as N (December) (mg/L) 8.6 - 4.7 
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Potential Future Effluent Limits 

Potential future effluent limits for the year 2030 were projected based on an expanded 
design flow of 1.5 MGD (Table 7-3).  Major considerations for projecting future limits 
included updated ammonia criteria, potential nutrient removal requirements, and 
antidegradation. 
 

• Ammonia criteria – In 2013, the U.S. Environmental Protection Agency (USEPA) 
finalized new water quality criteria recommendations.  The updated criteria are 
based on new toxicity data which demonstrate that some organisms, particularly 
some species of gill-breathing snails and freshwater mussels, are more sensitive to 
ammonia than other organisms in the national toxicity dataset used in the previous 
recommendations.  It is anticipated that Missouri could adopt the updated ammonia 
criteria recommendations within the next 3 to 5 years.  Projected future ammonia 
limits in Table 7-3 are based on the updated criteria, existing mixing assumptions, 
and default assumptions from MDNR’s 2020 ammonia guidance document.   

• Nutrient removal – Missouri does not currently implement statewide nutrient 
removal requirements at wastewater treatment facilities, but this could change 
within the next ten years.  MDNR has made no specific recommendations at this 
time, but widespread implementation of nutrient removal will most likely be based 
on reasonable technology-based requirements.  Based on other USEPA Region 7 
states, final nutrient effluent limitations could be in the following ranges: 8-10 mg/L 
total nitrogen (TN) and 0.5 – 1.0 mg/L total phosphorus (TP).  

• Antidegradation – Antidegradation reviews are required for all new or expanded 
discharges to evaluate the impacts on water quality and designated beneficial 
uses.  The purpose of an antidegadation review is to prevent any lowering of water 
quality unless it is necessary and important.  In Missouri, antidegradation reviews 
typically consist of an alternatives analysis or demonstration of insignificance and a 
dissolved oxygen (DO) model.  The projected future limits in Table 7-3 are 
anticipated to satisfy antidegradation requirements without an alternatives analysis, 
which could necessitate more stringent limits.  However, the full implications of 
antidegradation cannot be known until after MDNR completes its review and it has 
been public noticed along with a draft permit.  Pollutant-by-pollutant considerations 
are discussed below: 

o BOD5 and TSS – The lower-end of the projected limits is based on a 
preliminary DO model, whereas the upper-end is based on “capping” the 
mass-loading.  It should be noted that modeling instream DO is a complex 
endeavor beyond the scope of this report.  State guidance is also unclear as to 
whether “capped” BOD5 and TSS limits could be used in lieu of model-based 
limits.  Due to this uncertainty, projected future limits are presented as a range 
of potential values.   

o Ammonia – As the existing permit includes water quality-based ammonia 
limits, Tier 1 protections may apply (i.e., existing permitted conditions are 
already at or near water quality standards).  If so, water quality-based limits 
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alone could satisfy antidegradation requirements.  Alternatively, it could be 
demonstrated that the future projected ammonia criteria will result in a reduced 
mass-loading with respect to the average monthly limits (i.e., insignificant). 

o TN and TP – There are currently no stream criteria for TN or TP in Missouri.  
Therefore, TN and TP will not likely be considered a pollutant of concern for 
purposes of antidegradation. 

o Other parameters – Water quality-based limits for E. coli, oil & grease, and pH 
are typically sufficient to satisfy antidegradation requirements in Missouri. 

*It is unclear at this time whether nutrient limits would apply as an average monthly or average annual 
limit. 

Other Future Considerations 

There are a number of issues that could potentially impact future operations of the 
Smithville WWTP but the timing of these drivers is not clear.  Two of the most potentially 
significant issues are outlined below. 
 
• Coliphage criteria – For several years, USEPA has been evaluating the use of 

coliphages (viruses that infect E. coli) for use as recreational water quality criteria.  
It is anticipated that USEPA could propose coliphage criteria within the next few 
years, although finalization of the rule could be prolonged due to the anticipated 

Table 7-3.  Potential Future Limits for the Expanded Smithville WWTP 
Parameter Daily Maximum Weekly Average Monthly Average 

BOD5 (mg/L) - 15-34 10-23 

TSS (mg/L) - 15-34 10-23 

E. coli (#/100ml) - 1030 206 

Oil & Grease (mg/L) 15 - 10 

pH (SU) 6-9 - 6-9 

Total Phosphorus (mg/L)* - - 0.5 – 1.0 

Total Nitrogen (mg/L)* - - 8 - 10 

Ammonia as N (January) (mg/L) 9.0 - 3.1 

Ammonia as N (February) (mg/L) 9.0 - 3.1 

Ammonia as N (March) (mg/L) 9.0 - 2.7 

Ammonia as N (April) (mg/L) 4.7 - 1.5 

Ammonia as N (May) (mg/L) 3.9 - 1.3 

Ammonia as N (June) (mg/L) 2.0 - 0.8 

Ammonia as N (July) (mg/L) 1.6 - 0.7 

Ammonia as N (August) (mg/L) 2.0 - 0.8 

Ammonia as N (September) (mg/L) 2.5 - 0.9 

Ammonia as N (October) (mg/L) 4.6 - 1.5 

Ammonia as N (November) (mg/L) 8.9 - 2.5 

Ammonia as N (December) (mg/L) 9.0 - 3.1 
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extended response to comments provided during the rulemaking process.  
Adoption of the new criteria by MDNR after that could take several more years.  
Further study and evaluation will be required to determine appropriate treatment 
processes if coliphages are adopted for recreational water quality criteria. 
 

• Per- and Polyfluoroalky substances (PFAS) – In recent years there has been 
heightened concern over PFAS due to its widespread use and persistence in the 
environment.  In 2019, USEPA issued a PFAS Action Plan to address the PFAS 
issue and is continuing to gather information.  As part of this plan, USEPA is 
considering potentially developing surface water quality criteria for PFAS and is 
evaluating the risks of PFAS in biosolids.  Additionally, some states are already 
taking action to regulate PFAS in wastewater effluent and biosolids.  For example, 
recent actions in Maine effectively bans land application of biosolids due to PFAS 
unless monitoring data are available to alleviate environmental concerns.  

7.2 Treatment Plant Capacity Evaluation 
The existing wastewater treatment plant utilizes the activated sludge process using 
Sequencing Batch Reactor technology.  As mentioned previously it was constructed in 
1995 and replaced an existing lagoon system.  Table 7-4 below summarizes the major 
components and their hydraulic capacities. Subsequent sections contain a more detailed 
summary of each component. 

Table 7-4. Major Plant Components Average Daily Flow Capacities 

Component Hydraulic Capacity 
(MGD) 

Influent Pump Station  

    Dry Weather Pumps 4.0 

    Wet Weather Pumps 5.0 

Headworks  

    Bar Screen 6.0 

Sequencing Batch Reactors (SBRs)  

    Average Daily Flow, each basin 0.375 

    Peak Instantaneous Flow, each basin 1.315 

    Total Average Daily Flow, 3 basins 1.125 

    Total Peak Instantaneous Flow, 3 basins 3.95 

UV Disinfection 6.0 

Effluent Pumping 7.9 

Excess Flow Holding Tank (1.2 MG) 5.0 
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7.2.1 Influent Pump Station 
The Influent Pump Station consists of a divided wet well that feeds both dry weather and 
wet weather pumps.  One side of the wetwell will receive all influent flow from the new 
42” gravity sewer.  Up to 4.0 MGD will be pumped from the wetwell to the Headworks 
structure.  When influent flows exceed WWTP capacity, a weir wall will divert excess flow 
to the second, or wet weather, wetwell. From the second wetwell, up to 5.0 MGD will be 
pumped to the 1.2 MG Excess Flow Holding Tank (EFHT).   

A vault located on the upstream side of the wetwell includes a manually operated slide 
gate that when open directs flow to the wetwell.  The gate can be closed to divert flow 
over a weir wall to the EFHT pumps to allow for cleaning or maintenance in the WWTP 
wetwell. 

The Influent Pump Station includes a valve vault that contains the check valve and plug 
valve for each pump.  Valves will be accessed for maintenance through hatches in the 
top slab of the vault. A 12” force main runs from the IPS to the Headworks and flow is 
measured via a magnetic flow meter.  

The yard piping and valves allow for flows from the 10 IN North Force Main to be 
directed either to the IPS or to the headworks. The flows are directed to the IPS under 
normal operation, but may be sent directly to the headworks for maintenance on the IPS.   

Dry Weather Pumps 

 
Number of Pumps: 3 
Motor: 45 HP 
Capacity, 1 Pump:  1,600 GPM 
Capacity, 2 Pumps: 2,800 GPM 
Total Dynamic Head: 80 feet TDH 
Maximum Speed: 1,775 RPM 

Wet Weather Pumps 

 
Number of Pumps: 3 
Motor: 45 HP 
Capacity, 1 Pump:  2,200 GPM 
Capacity, 2 Pumps: 3,500 GPM 
Total Dynamic Head: 20 feet TDH 
Maximum Speed: 900 RPM 

7.2.2 Headworks 
The headworks structure receives flow from a 12” PVC influent force main.  The structure 
consists of two channels, one containing a manual bar rack with ¼” openings and the 
other containing a mechanically cleaned bar screen.  The mechanical bar screen retains 
the debris and a traveling rake engages the bar rack from the rear.  A chute deposits the 
screenings to a dumpster.  The operating conditions of the bar screen are: 
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Maximum Flow: 6.0 MGD 
Maximum Water Level:  28” 
Upstream/Downstream Velocity:  2.5 ft/sec 
Channel Width: 24” 
Screening Width: 24” 
Channel Depth: 48” 
Bar Dimensions: ¼” Wide x 2’-1/2” Deep 
Bar Spacing: ½” Clear Openings 

A 10” pipe located in the effluent chamber of the Headworks serves as an overflow to the 
Aerobic Digester Basin No. 2. 

7.2.3 SBR Basins 
Wastewater flows from the headworks to the SBR basins through a 16” pipe.  The 
wastewater passes through an aeration and clarification stage while in the batch reactor 
basins.  There are five basic cycles in each batch operation: fill, react, settle, decant, and 
idle.   

The fill cycle is initiated as an anoxic cycle.  The basin is filled with influent wastewater 
and the BOD is absorbed and stored by the biomass already contained within the basin.  
When the basin is 75% full, aeration is initiated.  The oxygen creates an environment for 
the biomass to metabolize the stored BOD.  When the basin has been filled, the react 
cycle begins.  Aeration continues until biodegradation is complete.  No influent will be 
added during this cycle in order to ensure that the biomass consumes the BOD.  The 
next cycle is the settle cycle, which allows the biomass to separate from the water by 
settling.  The decant cycle removes water from the basin.  The decant water is removed 
18” below the surface to prevent floating solids from contaminating the discharge.  The 
water is decanted from the basin until approximately 33% of the basin is drained.  During 
the idle cycle settled sludge is withdrawn.  The sludge must be wasted during this cycle 
to prevent the build up of biomass.  The solids retention time (SRT) will affect the amount 
of biomass developed. 

The current design parameters are listed below: 

 
Average Flow: 1.125 MGD 
Peak Wet Weather Flow: 1.50 MGD 
Peak Instantaneous Flow: 3.95 MGD 
Number of Basins: 3 
Diameter: 52 feet 
Max SWD: 20 feet 
Min SWD: 14 feet 
Volume: 0.64 MG 
HRT (based upon 20’ SWD): 20.5 Hours* 
BOD to aeration: 250 mg/l 
Effluent BOD: 10 mg/l 
Influent NH3: 30 mg/l 
Effluent NH3:  1.0 mg/l 
MLSS:  2,800 mg/l 
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Design F:M: 0.110 
AOR: 4,068 lbs/day 
SOR: 6,999 lbs/day 

There are several other components that make up the SBR basins.  Their design 
parameters, per each basin, are detailed as follows: 

Aeration Blowers 

 
Number of Blowers: 2 
Motor: 50 HP 
Design Air Flow (per blower): 840 SCFM 
Pressure: 8.4 psig 
Maximum Speed: 3,500 RPM 

Mixer Pumps 

 
Number of Pumps: 1 
Motor: 30 HP 
Capacity: 4,030 GPM 
Total Dynamic Head: 20 feet TDH 
Maximum Speed: 900 RPM 

Jet Aeration Headers 

 
Number of Aeration Headers: 1 
Number of Jets: 22 
SOR for Aeration: 222 lbs/hour 
Design Air Flow: 834 SCFM 

Floating Effluent Decanters 

 
Volume per Decant: 93,750 Gallons 
Cycles per day: 4 
Decant Flow: 3,177 GPM 

Sludge Pump 
 
Number of Pumps: 

1 

Motor: 7-1/2 HP 
Flow Capacity: 450 GPM @ 30” TDH 
 250 GPM @ 37’ TDH 
Shut Off Head: 47 inches 
Maximum Speed: 1,150 RPM 
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7.2.4 UV Disinfection and Effluent Pumping 
Flow enters the UV Disinfection and Effluent Pumping via a 15” pipe from the SBR 
basins.  There is one UV Disinfection channel which contains two banks of UV lamps, 
each bank consists of four modules and a baffle that can be removed in the future to add 
a fifth module.  Flow will be discharged through the outfall pipe to the Little Platte River.  
If the water level in the Little Platte River is raised, the effluent pumps will engage and 
pump the effluent to a higher water level to overcome the system head.  

UV Disinfection 

 
Number of Channels: 1 
Number of Banks: 2 
Number of Modules:  4 
Number of Lamps: 64 
Capacity: 6 MGD 

Effluent Pumps 

 
Number of Pumps: 2 
Motor: 50 HP 
Capacity, 1 Pump:  4,167 GPM 
Total Dynamic Head: 20 feet TDH 
Maximum Speed: 900 RPM 

7.2.5 Sludge Storage Basins (Biosolids Digestion/Storage) 
The sludge wasted from the SBR basins is sent to the sludge digesters.  The basin 
information and sludge calculations are provided below: 

 
Number of Basins: 2 
Diameter:  
   Basin No. 1 52 feet 
   Basin No. 2 65 feet 
Max SWD: 20 feet 
Volume:  
   Basin No. 1 317,730 gallons 
   Basin No. 2 496,170 gallons 

The sections below provide information pertaining to the components of the sludge 
digester basin. 

Aerobic Digester Basin No. 1 Blowers 

 
Number of Blowers: 2 
Motor: 25 HP 
Size: 6” Suction and Discharge 
Design Air Flow (per blower): 625 SCFM 
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Pressure: 4.5 PSIG 
Maximum Speed: 1,244 RPM 

Aerobic Digester Basin No. 2 Floating Aerator 

 
Number of Aerators: 1 
Motor: 100 HP 

The amount of storage provided by the sludge digesters is calculated below: 

 1.125 MGD x 200 mg/l BOD5 x 8.34 x 0.70 yield = 1,314 lb/day 

 (1,314 lb/day) / (2.5% Solids)(8.34) = 6,300 gallons/day 

 813,900 gal of storage / 6,300 gal/day = 130 days digestion and storage 

The sludge digester provides 130 days of storage at 2.5% solids.  The Missouri 
Department of Natural Resources regulations, Water Quality Pamphlet 424 and 426, 
provide that at least 40 to 60 days of aerobic digestion should be provided in conjunction 
with at least 90 days of sludge storage. 

7.2.6 Land Application 
The City currently land applies their sludge on City owned land adjacent to the current 
wastewater treatment plant site.  The City owns their own tanker and land application 
equipment.  The available surface area is 15.4 acres.  Land application still remains the 
most cost-effective disposal method, but as expansion and growth occur the amount of 
land available will not meet sludge production rates.  Future expansions should include a 
cost analysis to determine if thickening and hauling should be implemented in lieu of land 
application. 

7.3 Condition Assessment and Plant Optimization 
HDR met with plant staff on April 28, 2020 to tour the plant and to perform a rapid 
condition assessment.  The findings of the rapid condition assessment include the 
following recommendations: 

Headworks Structure: 

• Apply coating to influent chamber concrete. 
• Replace aluminum components damaged by H2S deterioration, including control 

and electrical panel supports. 
• Install washer/compactor with bagging system to reduce the number of 

screenings and issues with current disposal system (i.e. current chute has 
tendency to freeze during cold weather months). 

SBR Basins: 

• Paint exterior piping. 
• Connect the blower piping for SBR No. 1 and SBR No. 2 to allow for redundancy 

in event of a blower failure. 

UV Disinfection and Effluent Pumping: 
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• Paint exterior piping. 

Aerobic Digester Basins: 

• Replace aeration system in Digester Basin No. 1 with floating aerator. 
• Expand platform at Digester Basin No. 2 to accommodate maintenance of the 

floating aerator. 
• Modify Digester Basin No. 2 to allow direct connection with tanker trucks. 

Laboratory: 

• Expand laboratory with future expansions. 
• Upgrade SCADA system. 

HDR met with plant staff on July 10, 2020 to discuss plant performance and suggestions 
to optimize operations.  The discussion began with an evaluation of the DMR data and 
historical performance.     

Figures 7-3, 7-4, 7-5, and 7-6 below contain graphical representations of the historical 
BOD5, TSS, Ammonia, Total Phosphorous (TP), and Total Nitrogen (TN), respectively.  
On each graph, a line indicating the current limit and anticipated future limit has been 
added to compare the likelihood of the plant meeting the effluent limits through its current 
operations.  

Figure 7-3. WWTP Historical Effluent BOD5 and TSS 
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Figure 7-4. WWTP Historical Effluent Ammonia 

Figure 7-5. WWTP Historical Effluent TP 
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Figure 7-6. WWTP Historical Effluent TN 

Based upon current operations, the plant should experience few issues with meeting the 
future anticipated effluent limits for BOD5, TSS, and TN.  However, some operational 
changes would be required to meet the more stringent anticipated effluent limits for 
Ammonia and TP.   

Based upon a review of the DMR data and discussions with staff, it is recommended that 
the cycles for the SBR basins be adjusted such that instead of running it anoxic, it be run 
anaerobic.  To aid in this, plant should consider taking additional DO readings especially 
at close to the end of the react cycle.  Staff should be sure the DO probe is calibrated 
and compare it to a bench test.  Additionally, plant staff should consider operating the 
SBR cycles on MLSS in lieu of through sludge age.  While it appears that there is some 
naturally occurring Biological Phosphorous, it seems that chemical addition will be 
required to meet anticipated future TP limits.  

7.4 Future Wastewater Service 
For ease of construction and cost, two phases for expansion were developed for this 
alternative.  They are: 

• Phase I – 0.375 MGD Expansion, 1.5 MGD Total Plant Capacity 

• Phase II – 0.375 MGD Expansion, 2.25 MGD Total Plant Capacity 

The Phase I expansion, indicated in the figure below, includes expanding the existing 
plant utilizing Sequencing Batch Reactor treatment technology.  The land west of the 
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existing site must be utilized for plant expansion. A fourth SBR basin is required as well 
as upgrades to the influent valve vault, effluent valve vault, and the addition of an 
additional sludge storage tank.  As shown in the capacity evaluation above, the existing 
influent pump station, bar screen, UV disinfection, and effluent pump station have 
sufficient hydraulic capacity to meet the Phase I expansion. 

Figure 7-7. WWTP Site Layout for Phase I Expansion 

 
Phase II expansion will require the addition of a fifth and sixth SBR basin.  Again, 
upgrades are required at the influent valve vault and effluent valve vault.  Additional 
bulbs will be added to the UV equipment to increase the design capacity.  One more 
additional sludge storage tank will need to be added to the treatment plant to increase 
sludge storage capacity. 
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Figure 7-8. WWTP Site Layout for Phase II Expansion 

 
The projected growth was used to determine the timing of the future expansions.  As can 
be seen on the chart below, Phase I expansion should be completed by 2028. 
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Figure 7-9. WWTP Facility Phasing Using Future Development 

 
The estimated capital construction costs for the Phase I expansion are approximately 
$2,283,000 for the liquids improvements and $1,799,000 for the solids improvements. 

  



 
 Authorization No. 88 

 

January 11, 2021  |  7-19 
 

Table 7-5. Phase I Cost Estimate 

Item Cost1 

Site/Civil $25,000 

Site Piping $129,500 

SBR Basin No. 4 $911,150 

Influent Valve Vault Modification $50,000 

Effluent Valve Vault $35,000 

Electrical and I&C / SCADA (15%) $172,598 

Subtotal $1,323,248 

Mobilization and Contractor Overhead (15%) $198,487 

Subtotal $1,521,735 

Contingency (25%) $380,434 

Subtotal $1,902,168 

Engineering (20%) $380,434 

Subtotal $2,282,602 

TOTAL (2020 Dollars) $2,283,000 

Notes: 
1. Cost estimate in 2020 dollars 
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Table 7-6. Phase II Cost Estimate 

Item Cost1 

Site/Civil $160,000  
Site Piping $56,000 

Sludge Storage Basin $690,700 

Electrical and I&C / SCADA (15%) $136,005 

Subtotal $1,042,705 

Mobilization and Contractor Overhead (15%) $156,406 

Subtotal $1,199,111 

Contingency (25%) $299,778 

Subtotal $1,498,888 

Engineering (20%) $299,778 

Subtotal $1,798,666 

TOTAL (2020 Dollars) $1,799,000 

Notes: 
1. Cost estimate in 2020 dollars 
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TEN-YEAR INFRASTRUCTURE

FIGURE A-11
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ULTIMATE DEVELOPMENT AND INFRASTRUCTURE
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ULTIMATE INTERCEPTOR PROPOSED PHASING
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ULTIMATE INTERCEPTOR PROPOSED PHASING
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DENSITY RESIDENTIAL

SIMILAR TO
FOREST OAKS
3 HOUSES/ACR
E`

B-3
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RETAIL/OFFICE
WITH APT ON
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B-3
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RETAIL/OFFICE
WITH APT ON
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POTENTIAL FOR
SINGLE FAMILY
RES TO WEST OF
COMMERCIAL USE

3 LARGE
ACREAGE
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ALONG 169
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KINDRED PROPERTY
<10 YEARS
MOSTLY RESIDENTIAL

130 UNITS
R-1 & R-2

5-10 ACRE
PARCELS

FARMER TRUST,
SLOW
DEVELOPMENT192 APT

UNITS

BOTTOM LAND
CHALLENGING
TO DEVELOP

BOB ARNOLD
PROPERTY

POTENTIALLY
RESIDENTIAL

LOW DENSITY
RESIDENTIAL
POTENTIAL

LOW DENSITY
RESIDENTIAL

LOW
DENSITY
RESIDENTIAL

10-15 ACRE
RESIDENTIAL
PARCEL BEING
CONSTRUCTED

LOW DENSITY
RESIDENTIAL

LOW DENSITY
RESIDENTIAL

67 UNITS 
DIAMOND CREEK
RESIDENTIAL

KINDRED PROPERTY
SINGLE FAMILY
RESIDENTIAL

+10 YEAR 

POTENTIAL SINGLE
FAMILY RESIDENTIAL

KINDRED
PROPERTY
SINGLE FAM
LOW DENSITY
BIG LOT

PRELIMINARY
PLAT AS
RIVER PLACE.
WAITING ON
INTERCEPTOR

10+ YEARS UNTIL
DEVELOPMENT

SINGLE FAMILY
RESIDENTIAL

SINGLE FAMILY
RESIDENTIAL

20+ YEARS UNTIL
DEVELOPMENT

SINGLE FAMILY
RESIDENTIAL

20+ YEARS UNTIL
DEVELOPMENT

OWNER: EVANS 

SINGLE FAMILY
RESIDENTIAL IF
ANYTHING IS
DEVELOPED.

EAGLE HEIGHTS
232 UNITS

SINGLE FAMILY
RESIDENTIAL

40 ACRE
FARM

OWNED BY TODD GRAVES, 
FARM GROUND 
20+ YEARS UNTIL
DEVELOPMENT

1-5 YEARS UNTIL
DEVELOPMENT

RESIDENTIAL 3 PER ACRE

DEVELOP 20 -
2 ACRE LOTS

1-5 YEARS
RESIDENTIAL
3/ACRE
DAVENPORT
FARMS

1-5 YEARS UNTIL
DEVELOPMENT

RESIDENTIAL 3/ACRE
DAVENPORT FARMS

MULTI FAMILY
DEVELOPMENT

20+ YEARS UNTIL
DEVELOPMENT

50-60 LOTS
PRELIMINARY  PLAT

20+ YEARS UNTIL
DEVELOPMENT.

20+ YEARS
UNTIL
DEVELOPMENT

SINGLE
FAMILY
3/ACRE

ALONG 169
CORRIDOR - FOR
ZONE B-2 AND B-3
POTENTIALLY FOR
RETAIL, OFFICE OR
APARTMENTS

DRAINS SW. SEE
ANNEXATION REPORT
FOR MORE INFORMATIONPROPERTIES WILL MOST

LIKELY STAY AS-IS FOR
FORESEEABLE FUTURE

PROPERTY DRAINS TO THE EAST

DEVELOPERS ARE LOOKING
INTO NEW LAYOUT OF THIS
DEVELOPMENT - SAME DENSITY

DRAINS TO EAST

VI
R

G
IN

IA
 A

VE

RIDGELINE ISSUE IN
THIS GENERAL AREA:

MOST LIKELY
DEVELOP SIMILARLY
TO PROPERTY
DIRECTLY SOUTH

THIS PROPERTY IS NOW
WITHIN THE COUNTY BUT
OUTISDE CITY LIMITS.  IT WILL
STAY OUTSIDE OF CITY LIMITS.

OWNER WANTS TO
SPLIT PROPERTY INTO
3 LARGE ACREAGE
LOTS, BUT WILL HAVE
TO CONSTRUCT A
ROAD FIRST.

MOST LIKELY WON'T
DEVELOP WITH
CURRENT OWNER

NEIGHBORHOOD ON SEPTIC.
DISCUSSIONS HAVE OCCURED
REGARDING LOW PRESSURE
SEWER - DIFFICULT TO GET ALL
NEIGHBORS TO AGREE ON
PATH FORWARD.

SAME
OWNER

MCI RV STORAGE FOR
TOUR BUSES

ONE CONSTRUCTED -
5 MORE TO BE
CONSTRUCTED. WILL
HAVE IT'S OWN PUMP
STATION AND PUMP
DIRECTLY TO FORCE
MAIN

THERE HAVE
BEEN LOTS OF
DISCUSSIONS TO
DEVELOP THIS
PLAT WITH
INDUSTRIAL TO
THE NORTH &
APARTMENTS TO
THE SOUTH

HOUSES ALREADY
BUILT HERE.

HOUSES
PROPOSED
TO BE BUILT

HDR HAS REVIEWED
THE PLAT AND RON
HARDEE HAS PDFS
OF THIS

RETAIL FOR SALE WAS
INITIALLY SUPPOSED TO
BE A LOWES BUT HAS
SINCE CHANGED

THIS PARCEL OWNER IS SON
OF THIS PARCEL OWNER.

NOT EASY TO
DEVELOP. 
3-5 LOTS AT MOSTINTERCEPTOR

NEEDED IN 10
- 20 YEARS

POTENTIAL MULTI
FAMILY DEVELOPMENTS

PO
TE

N
TI

AL
 M

U
LT

I
FA

M
IL

Y 
D

EV
EL

O
PM

EN
TS

OWNERS HAVE NOT
COMMUNICATED WITH JACK.

ARNOLD SOLD
THIS 10 ACRES
SINGLE FAMILY
HOME

DAVIDSON IS
ENGINEER ON
THIS PROJECT.
JACK TO
REQUEST DIGITAL
FILES AND SEND
TO HDR.

UNITS ONLY ON
NORTH HALF
OF PARCEL

MURPHY PROPERTY

CURRENTLY
OVERPRICED
ACCORDING
TO JACK

PROJECT ON HOLD -
CURRENTLY IN DISPUTE.
GETTING NEW
CONTRACTOR UP AND
GOING.

OWNED BY
ROBERT BLAKE. 
SOLD OFF LAND TO
NE & MAY SELL 5-10
AC PORTION FOR
SINGLE FAMILY.

15.2 ACRES. 
ROCKY LAND

BISECTED BY
POWER LINES

OWNED BY
JEFF BECKER

FLOOD WAY

WON'T GET
DEVELOPED
NORTH OF
DRAINAGE LINE

LOW LYING
AREA 
7 FT INTO
FLOODPLAIN

REZONED INTO
RESIDENTIAL

OWNER TRIED TO ANNEX
TO DEVELOP INTO
SINGLE FAMILY BUT
WOULDN'T GIVE UP
TRAIL AROUND CREEK.

RICH FAMILY

CURRENTLY FARMED.

WOULDN'T ANTICIPATE
DEVELOPMENT

103 ACRES.
MAY BE UP TO
100 LOTS

NO PLANS
AS OF
NOW.

ANTICIPATED
TO STAY AS-IS

SUBSTATION

OUT OF CITY LIMITS

10+ YEARS UNTIL
DEVELOPMENT
SINGLE FAMILY.

DON'T ANTICIPATE
DEVELOPMENT HERE.

CURRENTLY A FARM.

SINGLE FAMILY, LOW
DENSITY SIMILAR TO
ROLLINS LANDING.

TO BE DAVENPORT
FARMS

36 ACRES
OWNED BY
SAME PERSON

HOUSES
ALREADY
BUILT HERE.

OWNED BY TODD
GRAVES, 
FARM GROUND 
20+ YEARS UNTIL
DEVELOPMENT

OWNED BY TODD GRAVES, 
FARM GROUND 
20+ YEARS UNTIL
DEVELOPMENT

OWNED BY TODD GRAVES, 
FARM GROUND 
20+ YEARS UNTIL
DEVELOPMENT

TODD GRAVES, FARM
GROUND 
5-10 YEARS UNTIL
DEVELOPMENT 
POTENTIAL OF 30-40 LOTS

GRAVES HAS BEEN IN TALKS
WITH MAYOR ABOUT
EXTENDING SUBDIVISIONS
AND CONNECTING THE TWO.

COMMUNITY
OF CHRIST
CHURCH - NO
ANTICIPATED
CHANGES

5-10 YEARS
UNTIL
DEVELOPMENT

DOESN'T DRAIN WELL.

DON'T ANTICIPATE ANY
DEVELOPMENTS TO THIS
PROPERTY. NOW A HORSE FARM.
WAS HARBOR LAKES ESTATES.

ZONED FOR
DEVELOPMENT

MAINTENANCE CREWS NEED TO
VAC OUT HILLS OF SHANNON
OVERFLOW ROUTINELY - MAINLY
AFTER LARGE RAIN EVENTS.

NOTES RECORDED
DURING MEETING

HELD ON 5/20

NOTES RECORDED
DURING MEETING

HELD ON 5/20

FIGURE B-2
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City of Smithville 
Comprehensive Plan 

Updated July 1, 2020 (Prior Version March 6, 2020) 
 

 
Population Projections Memorandum  

(Working Draft – Findings Subject to Change) 

 

 

Purpose of This Document 

The purpose of this document is to communicate preliminary findings of projected population changes that may 
occur in Smithville in the next ten years. These projections provide baseline data used in a variety of ways 
throughout the Comprehensive Plan process and final document, including implications on future land use 
planning, projected infrastructure needs and facilities, and the landscape and character of Smithville.   

 

Methodology and Data Sources  

This analysis looks at key data sources and projection methodologies to understand a range in population and 
household increases that Smithville may see over the coming decade. Our methodology includes data from leading 
providers such as ESRI, Census, and American Community Survey data, regional data through the MARC, state-
supplied data (county-level) through the Division of Budget and Planning at the State of Missouri Office of 
Administration, and development data supplied by Smithville’s Planning Staff. 

Considering the significant number of factors that may impact future population growth and the unlikelihood for 
any source to predict the specific population in the next ten years, we compare four methodologies for conducting 
these projection figures and provide a range of growth scenarios that may occur. The methodologies include 
projecting the population growth and change based on:  

1. Projecting ESRI’s (a leading demographic data supplier) Population Forecast for population change 
between 2019 -2024 and assuming this five-year annual growth rate will continue for the ten-year period. 

2. Calculating the change in annual estimates of population by the American Community Survey between 
2010 and 2018 and assuming the average annual growth rate over this time period will continue for the 
ten-year period to 2030.  

3. Leveraging forecasts provided by MARC for expected population and household change between 2020 
and 2030.  

4. Averaging annual housing permit data provided by the city to project annual supply increase, assuming 
these rates will continue for the next ten years. This model assesses three different average rates: 2015-
2019 (Methodology 4), 2010-2019 (Methodology 5), and 2001-2019 (Methodology 6). 
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Key Findings  

All assessed data sources indicate that the population of Smithville will continue to in over the coming years. No 
data sources indicate that populations and households will decline. Key findings include: 

• Based on the six population projection scenarios, Smithville’s population will likely grow at an annual rate 
between 1.5% and 3.3%. The average of the scenarios results in a 2.2% projected annual growth rate 
(2020-2030).  

• Smithville will likely see an increase of approximately 1,500 to 4,500 new residents over the next ten years 
for a projected total population in 2030 between 11,300 and 14,600 residents.  

• In 2017, Smithville had a residential ratio of one resident per 1.6 acres (as stated on Smithville’s website). 
Based on the average projected population scenarios, population growth will decrease this ratio to 
approximately one resident per 1.2 acres. (This is based on total gross acreage and does not reflect 
development patterns and densities.) 

• Regional projections provided through MARC anticipate the highest growth rates (approximately 34%) 
over the next ten years. Continuation of the growth rate based on Census estimates from 2011 to 2018 
project approximately 28% total growth over the ten years, and the ESRI population forecasts are the 
most conservative at approximately 16% growth between now and 2030.  

• The housing market and development trends play an essential role in the growing population of 
Smithville. To account for this, we assessed the average annual number of residential permits over three 
different time periods, ranging from an average of 116 annual residential permits between 2015 through 
2019 and an average of 79 annual residential permits from 2001 through 2019. Projected anticipated 
population growth through these models are consistent with the other models assessed with a projected 
annual growth rate between 1.8% and 2.5% for total projected population growth between 19% and 28%. 
This methodology projects population increase between 2,000 and 3,000 residents from 2020 and 2030 
for a total projected 2030 population between approximately 13,000 and 14,000 residents.  

• Smithville’s 2005 Comprehensive Plan anticipated that 23,000 people might live in Smithville in 2030 (25-
year projection at the time). Our population projections do not forecast growth at this rate.  

Recommended Figures for the Comprehensive Plan  

Based on the above findings and the projection models, we anticipate the baseline projected population of 
Smithville to range from approximately 13,500 to 14,500 residents in 2030. This assumes an annual growth rate of 
2.3% - 3.0%, with a total population growth of 25% - 35% between 2020 and 2030.  

Considerations for the Comprehensive Plan Process and Next Steps 

Growing populations bring more people and households, disposable income and purchasing power to support 
both existing and new business opportunities, and increase the tax base for the city. However, higher populations 
at the same time result in increases in needed city services, and new housing stock can change the character of the 
city. The Comprehensive Plan and process is the optimal time for Smithville to consider interventions to the 
growth (Does the city and community want to see higher levels of population? Does the city and community want 
to control where and how growth occurs?) and opportunities to leverage this population increase to achieve the 
desired community vision. Our team is looking forward to discussing implications and opportunities during the 
Task Force Meetings. 
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Figure 1:  Smithville Population Projections and Summary  

Methodology and Data Source 

Projected Growth Rates Projected Population (2030) Projected Households (2030) 

Annual Rate Total Rate 
Total 

Population 
Change in 
Population 

Total 
Households 

Change in 
Households 

1 ESRI Population Forecasts 1.5% 15.7% 11,309 1,536 4,189 569 

2 Continuation of 2011-2018 Growth 2.5% 27.8% 13,756 2,992 5,096 1,108 

3 MARC Projections 3.3% 34.1% 14,582 4,079 4,900 1,566 

Population and Housing Growth Range 1.5% – 3.3% 16%-34% 
11,300-
14,600 

1,500 – 4,100 4,200 – 5,100 600 – 1,600 

Source:  ESRI Community Analyst; American Community Survey; MARC 

 

Figure 2:  Smithville Population Projections and Summary Based on Local Housing Permit Rates 

Methodology 
Average 

Annual Res. 
Permits 

Projected Growth Rate Projected Population (2030) Projected Households (2030) 

Annual 
Rate 

Total Rate 
Total 

Population 
Change in 
Population 

Total 
Households 

Change in 
Households 

4 Based on 2015 – 2019 Rate   116 2.5% 28.3% 13,806 3,042 4,189 1,127 

5 Based on 2010 – 2019 Rate  89 2.0% 21.7% 13,097 2,333 5,096 864 

6 Based on 2001 – 2019 Rate 79 1.8% 19.2% 12,832 2,068 4,753 766 

Population and Housing Growth Range 1.8% - 2.5% 19% - 28% 
12,800 – 
13,800 

2,100 – 
3,000 

4,200 –-
5,100 

800 – 1,110 

Note:  This projection model assumes the 2019 housing vacancy rate of 2.7% (provided through ESRI Community Analyst) will remain constant 
over the next ten years. This model also assumes that the average household size (provided through ESRI Community Analyst) will remain at 2.7 
for the next ten years. 

Source:  City of Smithville Residential Development Permits; ESRI Community Analyst  

 

Figure 3:  Smithville Population Density per Projection Model (2030 Projection) 

Projection Model  
 Projected 2030 

Population 
Acreage per Resident  

ESRI Population Forecasts (Based on ESRI’s Projected 2019-2024 Growth Rate) 11,309 1.39 

Continuation of 2011-2018 Growth (American Community Survey) 13,756 1.14 

MARC Projections 14,582 1.08 

Projections Based on Permit Trends (2015 – 2019 Rate)   13,806 1.14 

Projections Based on Permit Trends (2010 – 2019 Rate)  13,097 1.20 

Projections Based on Permit Trends (2001 – 2019 Rate) 12,832 1.22 

Average of Projection Models 13,230 1.19 

Note:  The above density calculations are based on Smithville’s 2017 ratio of population to acreage and thus assumes that Smithville contains 
15,677 total acres.  
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Demographic Changes Between 2005 Comprehensive Plan and Current Conditions  

Demographic data in Comprehensive Plans provide an essential benchmark for communities. To supplement the 
population projections, we assessed key demographic data to understand how the demographic conditions of 
Smithville have changed since the previous 2005 Comprehensive Plan. Key takeaways include:  

• The median housing value in Smithville continues to be higher than Clay County and the state of Missouri. 
Smithville’s median housing value has increased by nearly $72,000 when adjusting for inflation. Clay 
County and the state have both seen an increase of approximately $50,000.  

• The percent of homes in Smithville that are owner-occupied has remained relatively consistent since 
2005. This is unsurprising as the housing stock built has been predominately single-family with some 
duplex/triplex/quadplexes. The 2% change in owner-occupied rates may be a result of an increase in 
either renter-occupied homes or slight increases in vacancy. The percent of Smithville’s housing stock that 
is single-family has decreased slightly by approximately 5%. 

• Smithville residents continue to become more educated, with an increase of 13% of the adult population 
having some level of post-high school education. As a likely result, the median household income in 
Smithville has grown by nearly $18,500 after adjusting for inflation. This increase exceeds the increase of 
median household incomes in Clay County ($6,000) and the state of Missouri ($4,000). Smithville’s 
increasing median household income helps support the rise in the median home value as purchasing 
power increases with income.  

 

Figure 4:  Demographic Comparisons  

Demographic Data Points  
Past Conditions in            
2005 Comp Plan  

Current Conditions         
(2019 Data) 

Change 

Median Housing Value (Smithville) $155,865  ($118,000)   $227,310 $71,445 

Median Housing Value (Clay County) $138,562  ($104,900)   $180,514 $49,952 

Median Housing Value (Missouri) $118,748  ($89,900)   $167,653 $41,952 

Percent of Homes Owner-Occupied   77.5% 75.5% -2.0% 

Percent of Homes Renter-Occupied   n/a 21.8% n/a 

Percent of Single-Family Housing Stock 82.8% 78.0%* -4.8% 

Percent of Pop. Traditional Married Couples w/ or w/o Children 62.7% 57.7% -5.0% 

Percent of Adult Population with Post-High School Education  53.5% 66.9% 13.4% 

Median Household Income (Smithville) $69,530  ($52,639)   $87,972 $18,442 

Median Household Income (Clay County) $63,861  ($48,347)   $69,807 $5,946 

Median Household Income (Missouri) $50,107  ($37,934)   $54,440 $4,333 

Note: The above 2005-dollar figures are adjusted for inflation. The dollar figures in parentheses represent the original figures presented in the 
2005 Comprehensive Plan. Current demographic data provided through ESRI Community Analyst.  

*Data based on 2013-2017 American Community Survey estimates.  
Source:  2005 Comprehensive Plan Update; ERSI Community Analyst  
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Employment Projections for 2030 

Smithville’s employment base will likely increase between 420 and 930 employees, creating a total employment 
base between 2,755 and 3,265 employees in Smithville by 2030. These projection estimates are based on past 
employment growth trends in Clay County and the Kansas City MSA and assume that the average growth rates will 
continue for the next ten years. During the Comprehensive Planning process, additional economic development 
growth drivers will be evaluated. These drivers may impact the baseline employment projects detailed in Figure 5.  

 

Figure 5:  Smithville Employment Projections (2030) 

Projection Model  Projections  

Annual Employment Growth Rate 2.4% 

Total Employment Growth Rate 28% 

Estimated Annual Employment Growth  42 – 93 Employees  

Anticipated Change in Employment (Between 2020 and 2030)   420 – 930 Employees 

Total 2030 Projected Employment  
2,755 – 3,265 Total 
Employment Base 

Note:  Employment projections derived from Clay Count and Kansas City MSA employment growth rates (2010-2018) from MARC annual 
employment estimates. The total projected employment base assumes that the current (2019) employment base of Smithville is 2,335 
employees.  
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Appendix D. Interceptor Sizing Summary 
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OWENS BRANCH SEGMENT 1

INDIVIDUAL CONTRIBUTING FLOW (MGD) 0.86

CUMULATIVE FLOW (MGD) 11.01

SIZE (IN) 30

PUMP STATIONS

NAME FLOW (MGD)

Cub Cadet 0.01

FIELD ACRES RESIDENCES POPULATION MDNR FLOW (MGD) MDNR PEAK FLOW (MGD) CALCULATION TYPE

GIS Field acres_calc Residences Population MDNR_MGD MDNRPK_MGD Calc_Type

0.00 0 0 0.00 0.00 Commercial

0.00 0 0 0.00 0.00 Defined Residential

266.25 799 2157 0.22 0.86 Typical Residential

OWENS BRANCH SEGMENT 2

INDIVIDUAL CONTRIBUTING FLOW (MGD) 0.00

CUMULATIVE FLOW (MGD) 10.15

SIZE (IN) 30

PUMP STATIONS

NAME FLOW (MGD)

N/A 0.00

FIELD ACRES RESIDENCES POPULATION MDNR FLOW (MGD) MDNR PEAK FLOW (MGD) CALCULATION TYPE

GIS Field acres_calc Residences Population MDNR_MGD MDNRPK_MGD Calc_Type

0.00 0 0 0.00 0.00 Commercial

0.00 0 0 0.00 0.00 Defined Residential

0.00 0 0 0.00 0.00 Typical Residential

OWENS BRANCH SEGMENT 3

INDIVIDUAL CONTRIBUTING FLOW (MGD) 1.20

CUMULATIVE FLOW (MGD) 9.88

SIZE (IN) 30

PUMP STATIONS

NAME FLOW (MGD)

Big Harborview 0.54

Lakeview Drive 0.22

Bridgeport 0.10

Greyhawke #1 0.22

Greyhawke #2 0.13

FIELD ACRES RESIDENCES POPULATION MDNR FLOW (MGD) MDNR PEAK FLOW (MGD) CALCULATION TYPE

GIS Field acres_calc Residences Population MDNR_MGD MDNRPK_MGD Calc_Type

0.00 0 0 0.00 0.00 Commercial

0.00 0 0 0.00 0.00 Defined Residential

0.00 0 0 0.00 0.00 Typical Residential

OWENS BRANCH SEGMENT 4

INDIVIDUAL CONTRIBUTING FLOW (MGD) 0.23

CUMULATIVE FLOW (MGD) 7.65

SIZE (IN) 18

PUMP STATIONS

NAME FLOW (MGD)

N/A 0.00

FIELD ACRES RESIDENCES POPULATION MDNR FLOW (MGD) MDNR PEAK FLOW (MGD) CALCULATION TYPE

GIS Field acres_calc Residences Population MDNR_MGD MDNRPK_MGD Calc_Type

0.00 0 0 0.00 0.00 Commercial

0.00 0 0 0.00 0.00 Defined Residential

67.02 201 543 0.05 0.23 Typical Residential
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OWENS BRANCH SEGMENT 5

INDIVIDUAL CONTRIBUTING FLOW (MGD) 1.58

CUMULATIVE FLOW (MGD) 6.16

SIZE (IN) 18

PUMP STATIONS

NAME FLOW (MGD)

Rollins Landing 0.29

Rock Creek 0.25

FIELD ACRES RESIDENCES POPULATION MDNR FLOW (MGD) MDNR PEAK FLOW (MGD) CALCULATION TYPE

GIS Field acres_calc Residences Population MDNR_MGD MDNRPK_MGD Calc_Type

0.00 0 0 0.00 0.00 Commercial

0.00 0 0 0.00 0.00 Defined Residential

309.78 929 2509 0.25 1.04 Typical Residential

OWENS BRANCH SEGMENT 6

INDIVIDUAL CONTRIBUTING FLOW (MGD) 3.53

CUMULATIVE FLOW (MGD) 4.58

SIZE (IN) 16

PUMP STATIONS

NAME FLOW (MGD)

Harbor Lakes 0.56

Diamond Crest 0.49

Wildflower 0.22

FIELD ACRES RESIDENCES POPULATION MDNR FLOW (MGD) MDNR PEAK FLOW (MGD) CALCULATION TYPE

GIS Field acres_calc Residences Population MDNR_MGD MDNRPK_MGD Calc_Type

0.00 0 0 0.00 0.00 Commercial

60.39 80 216 0.02 0.09 Defined Residential

672.01 2016 5443 0.54 2.17 Typical Residential

OWENS BRANCH TRIB 1

INDIVIDUAL CONTRIBUTING FLOW (MGD) 0.26

CUMULATIVE FLOW (MGD) 0.26

SIZE (IN) 8

PUMP STATIONS

NAME FLOW (MGD)

N/A 0.00

FIELD ACRES RESIDENCES POPULATION MDNR FLOW (MGD) MDNR PEAK FLOW (MGD) CALCULATION TYPE

GIS Field acres_calc Residences Population MDNR_MGD MDNRPK_MGD Calc_Type

0.00 0 0 0.00 0.00 Commercial

0.00 0 0 0.00 0.00 Defined Residential

77.44 232 627 0.06 0.26 Typical Residential

OWENS BRANCH TRIB 2

INDIVIDUAL CONTRIBUTING FLOW (MGD) 0.77

CUMULATIVE FLOW (MGD) 0.77

SIZE (IN) 10

PUMP STATIONS

NAME FLOW (MGD)

N/A 0.00

FIELD ACRES RESIDENCES POPULATION MDNR FLOW (MGD) MDNR PEAK FLOW (MGD) CALCULATION TYPE

GIS Field acres_calc Residences Population MDNR_MGD MDNRPK_MGD Calc_Type

0.00 0 0 0.00 0.00 Commercial

0.00 0 0 0.00 0.00 Defined Residential

235.92 708 1911 0.19 0.77 Typical Residential
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OWENS BRANCH TRIB 3

INDIVIDUAL CONTRIBUTING FLOW (MGD) 0.26

CUMULATIVE FLOW (MGD) 0.26

SIZE (IN) 8

PUMP STATIONS

NAME FLOW (MGD)

Greyhawke #3 0.26

FIELD ACRES RESIDENCES POPULATION MDNR FLOW (MGD) MDNR PEAK FLOW (MGD) CALCULATION TYPE

GIS Field acres_calc Residences Population MDNR_MGD MDNRPK_MGD Calc_Type

0.00 0 0 0.00 0.00 Commercial

0.00 0 0 0.00 0.00 Defined Residential

0.00 0 0 0.00 0.00 Typical Residential

OWENS BRANCH TRIB 4

INDIVIDUAL CONTRIBUTING FLOW (MGD) 1.26

CUMULATIVE FLOW (MGD) 1.26

SIZE (IN) 10

PUMP STATIONS

NAME FLOW (MGD)

N/A 0.00

FIELD ACRES RESIDENCES POPULATION MDNR FLOW (MGD) MDNR PEAK FLOW (MGD) CALCULATION TYPE

GIS Field acres_calc Residences Population MDNR_MGD MDNRPK_MGD Calc_Type

0.00 0 0 0.00 0.00 Commercial

0.00 0 0 0.00 0.00 Defined Residential

402.69 1208 3262 0.33 1.26 Typical Residential

OWENS BRANCH TRIB 5

INDIVIDUAL CONTRIBUTING FLOW (MGD) 1.05

CUMULATIVE FLOW (MGD) 1.05

SIZE (IN) 8

PUMP STATIONS

NAME FLOW (MGD)

N/A 0.00

FIELD ACRES RESIDENCES POPULATION MDNR FLOW (MGD) MDNR PEAK FLOW (MGD) CALCULATION TYPE

GIS Field acres_calc Residences Population MDNR_MGD MDNRPK_MGD Calc_Type

91.78 0 600 0.00 0.24 Commercial

15.04 40 108 0.01 0.05 Defined Residential

237.53 713 1924 0.19 0.77 Typical Residential

FIRST CREEK SEGMENT 1

INDIVIDUAL CONTRIBUTING FLOW (MGD) 0.01

CUMULATIVE FLOW (MGD) 3.81

SIZE (IN) 21

PUMP STATIONS

NAME FLOW (MGD)

N/A 0.00

FIELD ACRES RESIDENCES POPULATION MDNR FLOW (MGD) MDNR PEAK FLOW (MGD) CALCULATION TYPE

GIS Field acres_calc Residences Population MDNR_MGD MDNRPK_MGD Calc_Type

0.00 0 0 0.00 0.00 Commercial

34.33 5 14 0.00 0.01 Defined Residential

0.00 0 0 0.00 0.00 Typical Residential
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FIRST CREEK SEGMENT 2

INDIVIDUAL CONTRIBUTING FLOW (MGD) 1.51

CUMULATIVE FLOW (MGD) 3.80

SIZE (IN) 18

PUMP STATIONS

NAME FLOW (MGD)

N/A 0.00

FIELD ACRES RESIDENCES POPULATION MDNR FLOW (MGD) MDNR PEAK FLOW (MGD) CALCULATION TYPE

GIS Field acres_calc Residences Population MDNR_MGD MDNRPK_MGD Calc_Type

210.24 0 1374 0.00 0.55 Commercial

0.00 0 0 0.00 0.00 Defined Residential

289.23 868 2343 0.23 0.96 Typical Residential

FIRST CREEK SEGMENT 3

INDIVIDUAL CONTRIBUTING FLOW (MGD) 0.62

CUMULATIVE FLOW (MGD) 2.29

SIZE (IN) 18

PUMP STATIONS

NAME FLOW (MGD)

N/A 0.00

FIELD ACRES RESIDENCES POPULATION MDNR FLOW (MGD) MDNR PEAK FLOW (MGD) CALCULATION TYPE

GIS Field acres_calc Residences Population MDNR_MGD MDNRPK_MGD Calc_Type

0.00 0 0 0.00 0.00 Commercial

0.00 0 0 0.00 0.00 Defined Residential

193.01 579 1563 0.16 0.62 Typical Residential

FIRST CREEK SEGMENT 4

INDIVIDUAL CONTRIBUTING FLOW (MGD) 1.67

CUMULATIVE FLOW (MGD) 1.67

SIZE (IN) 10

PUMP STATIONS

NAME FLOW (MGD)

N/A 0.00

FIELD ACRES RESIDENCES POPULATION MDNR FLOW (MGD) MDNR PEAK FLOW (MGD) CALCULATION TYPE

GIS Field acres_calc Residences Population MDNR_MGD MDNRPK_MGD Calc_Type

53.46 0 349 0.00 0.14 Commercial

0.00 0 0 0.00 0.00 Defined Residential

476.02 1428 3856 0.39 1.53 Typical Residential

WILKERSON CREEK SEGMENT 1

INDIVIDUAL CONTRIBUTING FLOW (MGD) 0.72

CUMULATIVE FLOW (MGD) 14.02

SIZE (IN) 36

PUMP STATIONS

NAME FLOW (MGD)

Bridge Street 0.72

FIELD ACRES RESIDENCES POPULATION MDNR FLOW (MGD) MDNR PEAK FLOW (MGD) CALCULATION TYPE

GIS Field acres_calc Residences Population MDNR_MGD MDNRPK_MGD Calc_Type

0.00 0 0 0.00 0.00 Commercial

0.00 0 0 0.00 0.00 Defined Residential

0.00 0 0 0.00 0.00 Typical Residential
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WILKERSON CREEK SEGMENT 2

INDIVIDUAL CONTRIBUTING FLOW (MGD) 0.33

CUMULATIVE FLOW (MGD) 13.30

SIZE (IN) 36

PUMP STATIONS

NAME FLOW (MGD)

N/A 0.00

FIELD ACRES RESIDENCES POPULATION MDNR FLOW (MGD) MDNR PEAK FLOW (MGD) CALCULATION TYPE

GIS Field acres_calc Residences Population MDNR_MGD MDNRPK_MGD Calc_Type

0.00 0 0 0.00 0.00 Commercial

0.00 0 0 0.00 0.00 Defined Residential

100.97 303 818 0.08 0.33 Typical Residential

WILKERSON CREEK SEGMENT 3

INDIVIDUAL CONTRIBUTING FLOW (MGD) 0.77

CUMULATIVE FLOW (MGD) 12.97

SIZE (IN) 36

PUMP STATIONS

NAME FLOW (MGD)

N/A 0.00

FIELD ACRES RESIDENCES POPULATION MDNR FLOW (MGD) MDNR PEAK FLOW (MGD) CALCULATION TYPE

GIS Field acres_calc Residences Population MDNR_MGD MDNRPK_MGD Calc_Type

0.00 0 0 0.00 0.00 Commercial

0.00 0 0 0.00 0.00 Defined Residential

249.45 748 2021 0.20 0.77 Typical Residential

WILKERSON CREEK SEGMENT 4

INDIVIDUAL CONTRIBUTING FLOW (MGD) 0.95

CUMULATIVE FLOW (MGD) 12.08

SIZE (IN) 30

PUMP STATIONS

NAME FLOW (MGD)

N/A 0.00

FIELD ACRES RESIDENCES POPULATION MDNR FLOW (MGD) MDNR PEAK FLOW (MGD) CALCULATION TYPE

GIS Field acres_calc Residences Population MDNR_MGD MDNRPK_MGD Calc_Type

0.00 0 0 0.00 0.00 Commercial

0.00 0 0 0.00 0.00 Defined Residential

304.57 914 2467 0.25 0.95 Typical Residential

WILKERSON CREEK SEGMENT 5

INDIVIDUAL CONTRIBUTING FLOW (MGD) 0.61

CUMULATIVE FLOW (MGD) 10.02

SIZE (IN) 27

PUMP STATIONS

NAME FLOW (MGD)

N/A 0.00

FIELD ACRES RESIDENCES POPULATION MDNR FLOW (MGD) MDNR PEAK FLOW (MGD) CALCULATION TYPE

GIS Field acres_calc Residences Population MDNR_MGD MDNRPK_MGD Calc_Type

54.37 0 355 0.00 0.14 Commercial

0.00 0 0 0.00 0.00 Defined Residential

148.22 445 1201 0.12 0.47 Typical Residential
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WILKERSON CREEK SEGMENT 6

INDIVIDUAL CONTRIBUTING FLOW (MGD) 5.07

CUMULATIVE FLOW (MGD) 5.07

SIZE (IN) 21

PUMP STATIONS

NAME FLOW (MGD)

N/A 0.00

FIELD ACRES RESIDENCES POPULATION MDNR FLOW (MGD) MDNR PEAK FLOW (MGD) CALCULATION TYPE

GIS Field acres_calc Residences Population MDNR_MGD MDNRPK_MGD Calc_Type

0.00 0 0 0.00 0.00 Commercial

73.61 22 59 0.01 0.03 Defined Residential

1875.42 4689 12659 1.27 3.61 Low Density Residential

456.35 1369 3696 0.37 1.43 Typical Residential

WILKERSON CREEK TRIB 1

INDIVIDUAL CONTRIBUTING FLOW (MGD) 0.12

CUMULATIVE FLOW (MGD) 0.12

SIZE (IN) 8

PUMP STATIONS

NAME FLOW (MGD)

Strawberry Hill 0.12

FIELD ACRES RESIDENCES POPULATION MDNR FLOW (MGD) MDNR PEAK FLOW (MGD) CALCULATION TYPE

GIS Field acres_calc Residences Population MDNR_MGD MDNRPK_MGD Calc_Type

0.00 0 0 0.00 0.00 Commercial

0.00 0 0 0.00 0.00 Defined Residential

0.00 0 0 0.00 0.00 Typical Residential

WILKERSON CREEK TRIB 2

INDIVIDUAL CONTRIBUTING FLOW (MGD) 1.11

CUMULATIVE FLOW (MGD) 1.11

SIZE (IN) 10

PUMP STATIONS

NAME FLOW (MGD)

Daycare 0.14

FIELD ACRES RESIDENCES POPULATION MDNR FLOW (MGD) MDNR PEAK FLOW (MGD) CALCULATION TYPE

GIS Field acres_calc Residences Population MDNR_MGD MDNRPK_MGD Calc_Type

0.00 0 0 0.00 0.00 Commercial

0.00 0 0 0.00 0.00 Defined Residential

313.19 940 2537 0.25 0.96 Typical Residential

ROCKY BRANCH SEGMENT 1

INDIVIDUAL CONTRIBUTING FLOW (MGD) 2.00

CUMULATIVE FLOW (MGD) 4.34

SIZE (IN) 21

PUMP STATIONS

NAME FLOW (MGD)

South Booster Design Capacity 1.73

FIELD ACRES RESIDENCES POPULATION MDNR FLOW (MGD) MDNR PEAK FLOW (MGD) CALCULATION TYPE

GIS Field acres_calc Residences Population MDNR_MGD MDNRPK_MGD Calc_Type

44.02 0 288 0.00 0.12 Commercial

89.60 12 32 0.00 0.01 Defined Residential

43.52 131 353 0.04 0.15 Typical Residential
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ROCKY BRANCH

INDIVIDUAL CONTRIBUTING FLOW (MGD) 2.33

CUMULATIVE FLOW (MGD) 2.33

SIZE (IN) N/A

PUMP STATIONS

NAME FLOW (MGD)

Forest Oaks Subdivision 0.21

FIELD ACRES RESIDENCES POPULATION MDNR FLOW (MGD) MDNR PEAK FLOW (MGD) CALCULATION TYPE

GIS Field acres_calc Residences Population MDNR_MGD MDNRPK_MGD Calc_Type

118.55 0 775 0.00 0.31 Commercial

0.00 0 0 0.00 0.00 Defined Residential

548.17 1645 4440 0.44 1.82 Typical Residential
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Model Node Label
Existing Peak 

Flow (gpm)

10 Year Peak 

Flow (gpm)

Ultimate Peak 

Flow (gpm)

180th St 32 32 32

Big Harborview 169 375 375

Bridgeport 16 66 66

Bristol 112 - -

Campground 95 95 -

Cedar Lakes 1 80 275 275

Cedar Lakes 2 81 180 180

Davenport Farms - 129 678

Daycare 339 - -

Diamond Crest 114 295 295

Diamond Crest West - 70 70

Diversified Metal 50 - -

Gerber Collision 44 11 11

Greyhawke 1 37 150 150

Greyhawke 2 86 90 90

Greyhawke 3 - 196 180

Harbor Lakes 114 162 162

Hills of Shannon 190 - -

Influent 610 610 610

Lakeview Dr 120 155 155

McDonald's 574 - -

Platte Valley 28 - -

Rock Creek 46 68 68

Rollins Landing 145 179 179

Stone Bridge 74 - -

Stone Creek Villas 19 30 30

Town-North 249 249 249.1

Town-South 398 398 398

Wildflower 146 309 309

Woods Court 63 105 105

Campground Interceptor - - 251

First Creek Segment 1 - - 4

First Creek Segment 2 - - 1048

First Creek Segment 3 - - 430

First Creek Segment 4 - - 1162

Owens Branch Segment 1 - - 600

Owens Branch Segment 3 - - 836

Owens Branch Segment 4 - - 160

Owens Branch Segment 5 - - 1094

Owens Branch Segment 6 - - 2452

Owens Branch Segment 7 - - 565

Owens Branch Tributary 1 - - 183

Owens Branch Tributary 2 - - 532

Owens Branch Tributary 3 - - 180

Owens Branch Tributary 4 - - 878

Rocky Branch - - 1621

Rocky Branch Segment 1 - - 1392

Wilkerson Creek Segment 1 - - 500

Wilkerson Creek Segment 2 - - 232

Wilkerson Creek Segment 3 - - 535

Wilkerson Creek Segment 4 - - 661

Wilkerson Creek Segment 5 - - 423

Wilkerson Creek Tributary 1 - - 83

Wilkerson Creek Tributary 2 - - 770

Wilkerson Creek Tributary 3 - - 3521

Calculated Peak Flows

ASANDBOTHE
Text Box
Table E-1 - Calculated Peak Flows 



UNIT HYDROGRAPH - EXISTING FLOWS

Time MGD
Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)

0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0

0:15 0.0410 28.4 0:15 0.0524 36.4 0:15 0.0226 15.7 0:15 0.0114 7.9 0:15 0.0308 21.4 0:15 0.0058 4.0 0:15 0.2195 152.4 0:15 0.0683 47.5

0:30 0.0819 56.9 0:30 0.1048 72.8 0:30 0.0452 31.4 0:30 0.0229 15.9 0:30 0.0616 42.8 0:30 0.0116 8.1 0:30 0.4390 304.9 0:30 0.1367 94.9

0:45 0.1229 85.3 0:45 0.1572 109.2 0:45 0.0678 47.1 0:45 0.0343 23.8 0:45 0.0925 64.2 0:45 0.0174 12.1 0:45 0.6585 457.3 0:45 0.2050 142.4

1:00 0.1638 113.8 1:00 0.2096 145.6 1:00 0.0904 62.8 1:00 0.0457 31.8 1:00 0.1233 85.6 1:00 0.0233 16.2 1:00 0.8780 609.7 1:00 0.2733 189.8

1:15 0.1604 111.4 1:15 0.2053 142.5 1:15 0.0885 61.5 1:15 0.0448 31.1 1:15 0.1207 83.8 1:15 0.0228 15.8 1:15 0.8597 597.0 1:15 0.2677 185.9

1:30 0.1570 109.0 1:30 0.2009 139.5 1:30 0.0866 60.2 1:30 0.0438 30.4 1:30 0.1182 82.0 1:30 0.0223 15.5 1:30 0.8414 584.3 1:30 0.2620 181.9

1:45 0.1536 106.7 1:45 0.1965 136.5 1:45 0.0848 58.9 1:45 0.0429 29.8 1:45 0.1156 80.3 1:45 0.0218 15.1 1:45 0.8231 571.6 1:45 0.2563 178.0

2:00 0.1502 104.3 2:00 0.1922 133.5 2:00 0.0829 57.5 2:00 0.0419 29.1 2:00 0.1130 78.5 2:00 0.0213 14.8 2:00 0.8049 558.9 2:00 0.2506 174.0

2:15 0.1468 101.9 2:15 0.1878 130.4 2:15 0.0810 56.2 2:15 0.0410 28.4 2:15 0.1104 76.7 2:15 0.0208 14.5 2:15 0.7866 546.2 2:15 0.2449 170.1

2:30 0.1433 99.5 2:30 0.1834 127.4 2:30 0.0791 54.9 2:30 0.0400 27.8 2:30 0.1079 74.9 2:30 0.0204 14.1 2:30 0.7683 533.5 2:30 0.2392 166.1

2:45 0.1399 97.2 2:45 0.1791 124.4 2:45 0.0772 53.6 2:45 0.0391 27.1 2:45 0.1053 73.1 2:45 0.0199 13.8 2:45 0.7500 520.8 2:45 0.2335 162.1

3:00 0.1365 94.8 3:00 0.1747 121.3 3:00 0.0753 52.3 3:00 0.0381 26.5 3:00 0.1027 71.3 3:00 0.0194 13.5 3:00 0.7317 508.1 3:00 0.2278 158.2

3:15 0.1331 92.4 3:15 0.1703 118.3 3:15 0.0735 51.0 3:15 0.0372 25.8 3:15 0.1002 69.6 3:15 0.0189 13.1 3:15 0.7134 495.4 3:15 0.2221 154.2

3:30 0.1297 90.1 3:30 0.1660 115.3 3:30 0.0716 49.7 3:30 0.0362 25.1 3:30 0.0976 67.8 3:30 0.0184 12.8 3:30 0.6951 482.7 3:30 0.2164 150.3

3:45 0.1263 87.7 3:45 0.1616 112.2 3:45 0.0697 48.4 3:45 0.0353 24.5 3:45 0.0950 66.0 3:45 0.0179 12.5 3:45 0.6768 470.0 3:45 0.2107 146.3

4:00 0.1229 85.3 4:00 0.1572 109.2 4:00 0.0678 47.1 4:00 0.0343 23.8 4:00 0.0925 64.2 4:00 0.0174 12.1 4:00 0.6585 457.3 4:00 0.2050 142.4

4:15 0.1195 83.0 4:15 0.1529 106.2 4:15 0.0659 45.8 4:15 0.0333 23.2 4:15 0.0899 62.4 4:15 0.0170 11.8 4:15 0.6402 444.6 4:15 0.1993 138.4

4:30 0.1160 80.6 4:30 0.1485 103.1 4:30 0.0640 44.5 4:30 0.0324 22.5 4:30 0.0873 60.6 4:30 0.0165 11.4 4:30 0.6219 431.9 4:30 0.1936 134.5

4:45 0.1126 78.2 4:45 0.1441 100.1 4:45 0.0622 43.2 4:45 0.0314 21.8 4:45 0.0848 58.9 4:45 0.0160 11.1 4:45 0.6036 419.2 4:45 0.1879 130.5

5:00 0.1092 75.8 5:00 0.1398 97.1 5:00 0.0603 41.9 5:00 0.0305 21.2 5:00 0.0822 57.1 5:00 0.0155 10.8 5:00 0.5854 406.5 5:00 0.1822 126.5

5:15 0.1058 73.5 5:15 0.1354 94.0 5:15 0.0584 40.5 5:15 0.0295 20.5 5:15 0.0796 55.3 5:15 0.0150 10.4 5:15 0.5671 393.8 5:15 0.1765 122.6

5:30 0.1024 71.1 5:30 0.1310 91.0 5:30 0.0565 39.2 5:30 0.0286 19.8 5:30 0.0771 53.5 5:30 0.0145 10.1 5:30 0.5488 381.1 5:30 0.1708 118.6

5:45 0.0990 68.7 5:45 0.1267 88.0 5:45 0.0546 37.9 5:45 0.0276 19.2 5:45 0.0745 51.7 5:45 0.0141 9.8 5:45 0.5305 368.4 5:45 0.1651 114.7

6:00 0.0956 66.4 6:00 0.1223 84.9 6:00 0.0527 36.6 6:00 0.0267 18.5 6:00 0.0719 49.9 6:00 0.0136 9.4 6:00 0.5122 355.7 6:00 0.1595 110.7

6:15 0.0922 64.0 6:15 0.1179 81.9 6:15 0.0509 35.3 6:15 0.0257 17.9 6:15 0.0693 48.2 6:15 0.0131 9.1 6:15 0.4939 343.0 6:15 0.1538 106.8

6:30 0.0887 61.6 6:30 0.1136 78.9 6:30 0.0490 34.0 6:30 0.0248 17.2 6:30 0.0668 46.4 6:30 0.0126 8.8 6:30 0.4756 330.3 6:30 0.1481 102.8

6:45 0.0853 59.3 6:45 0.1092 75.8 6:45 0.0471 32.7 6:45 0.0238 16.5 6:45 0.0642 44.6 6:45 0.0121 8.4 6:45 0.4573 317.6 6:45 0.1424 98.9

7:00 0.0819 56.9 7:00 0.1048 72.8 7:00 0.0452 31.4 7:00 0.0229 15.9 7:00 0.0616 42.8 7:00 0.0116 8.1 7:00 0.4390 304.9 7:00 0.1367 94.9

7:15 0.0785 54.5 7:15 0.1005 69.8 7:15 0.0433 30.1 7:15 0.0219 15.2 7:15 0.0591 41.0 7:15 0.0111 7.7 7:15 0.4207 292.2 7:15 0.1310 91.0

7:30 0.0751 52.1 7:30 0.0961 66.7 7:30 0.0414 28.8 7:30 0.0210 14.6 7:30 0.0565 39.2 7:30 0.0107 7.4 7:30 0.4024 279.5 7:30 0.1253 87.0

7:45 0.0717 49.8 7:45 0.0917 63.7 7:45 0.0396 27.5 7:45 0.0200 13.9 7:45 0.0539 37.5 7:45 0.0102 7.1 7:45 0.3841 266.8 7:45 0.1196 83.0

8:00 0.0683 47.4 8:00 0.0873 60.7 8:00 0.0377 26.2 8:00 0.0191 13.2 8:00 0.0514 35.7 8:00 0.0097 6.7 8:00 0.3658 254.1 8:00 0.1139 79.1

8:15 0.0648 45.0 8:15 0.0830 57.6 8:15 0.0358 24.9 8:15 0.0181 12.6 8:15 0.0488 33.9 8:15 0.0092 6.4 8:15 0.3476 241.4 8:15 0.1082 75.1

8:30 0.0614 42.7 8:30 0.0786 54.6 8:30 0.0339 23.5 8:30 0.0171 11.9 8:30 0.0462 32.1 8:30 0.0087 6.1 8:30 0.3293 228.7 8:30 0.1025 71.2

8:45 0.0580 40.3 8:45 0.0742 51.6 8:45 0.0320 22.2 8:45 0.0162 11.2 8:45 0.0437 30.3 8:45 0.0082 5.7 8:45 0.3110 215.9 8:45 0.0968 67.2

9:00 0.0546 37.9 9:00 0.0699 48.5 9:00 0.0301 20.9 9:00 0.0152 10.6 9:00 0.0411 28.5 9:00 0.0078 5.4 9:00 0.2927 203.2 9:00 0.0911 63.3

9:15 0.0512 35.6 9:15 0.0655 45.5 9:15 0.0283 19.6 9:15 0.0143 9.9 9:15 0.0385 26.8 9:15 0.0073 5.0 9:15 0.2744 190.5 9:15 0.0854 59.3

9:30 0.0478 33.2 9:30 0.0611 42.5 9:30 0.0264 18.3 9:30 0.0133 9.3 9:30 0.0360 25.0 9:30 0.0068 4.7 9:30 0.2561 177.8 9:30 0.0797 55.4

9:45 0.0444 30.8 9:45 0.0568 39.4 9:45 0.0245 17.0 9:45 0.0124 8.6 9:45 0.0334 23.2 9:45 0.0063 4.4 9:45 0.2378 165.1 9:45 0.0740 51.4

10:00 0.0410 28.4 10:00 0.0524 36.4 10:00 0.0226 15.7 10:00 0.0114 7.9 10:00 0.0308 21.4 10:00 0.0058 4.0 10:00 0.2195 152.4 10:00 0.0683 47.5

10:15 0.0375 26.1 10:15 0.0480 33.4 10:15 0.0207 14.4 10:15 0.0105 7.3 10:15 0.0283 19.6 10:15 0.0053 3.7 10:15 0.2012 139.7 10:15 0.0626 43.5

10:30 0.0341 23.7 10:30 0.0437 30.3 10:30 0.0188 13.1 10:30 0.0095 6.6 10:30 0.0257 17.8 10:30 0.0048 3.4 10:30 0.1829 127.0 10:30 0.0569 39.5

10:45 0.0307 21.3 10:45 0.0393 27.3 10:45 0.0170 11.8 10:45 0.0086 6.0 10:45 0.0231 16.1 10:45 0.0044 3.0 10:45 0.1646 114.3 10:45 0.0513 35.6

11:00 0.0273 19.0 11:00 0.0349 24.3 11:00 0.0151 10.5 11:00 0.0076 5.3 11:00 0.0205 14.3 11:00 0.0039 2.7 11:00 0.1463 101.6 11:00 0.0456 31.6

11:15 0.0239 16.6 11:15 0.0306 21.2 11:15 0.0132 9.2 11:15 0.0067 4.6 11:15 0.0180 12.5 11:15 0.0034 2.4 11:15 0.1280 88.9 11:15 0.0399 27.7

11:30 0.0205 14.2 11:30 0.0262 18.2 11:30 0.0113 7.8 11:30 0.0057 4.0 11:30 0.0154 10.7 11:30 0.0029 2.0 11:30 0.1098 76.2 11:30 0.0342 23.7

11:45 0.0171 11.9 11:45 0.0218 15.2 11:45 0.0094 6.5 11:45 0.0048 3.3 11:45 0.0128 8.9 11:45 0.0024 1.7 11:45 0.0915 63.5 11:45 0.0285 19.8

12:00 0.0137 9.5 12:00 0.0175 12.1 12:00 0.0075 5.2 12:00 0.0038 2.6 12:00 0.0103 7.1 12:00 0.0019 1.3 12:00 0.0732 50.8 12:00 0.0228 15.8

12:15 0.0102 7.1 12:15 0.0131 9.1 12:15 0.0057 3.9 12:15 0.0029 2.0 12:15 0.0077 5.4 12:15 0.0015 1.0 12:15 0.0549 38.1 12:15 0.0171 11.9

12:30 0.0068 4.7 12:30 0.0087 6.1 12:30 0.0038 2.6 12:30 0.0019 1.3 12:30 0.0051 3.6 12:30 0.0010 0.7 12:30 0.0366 25.4 12:30 0.0114 7.9

12:45 0.0034 2.4 12:45 0.0044 3.0 12:45 0.0019 1.3 12:45 0.0010 0.7 12:45 0.0026 1.8 12:45 0.0005 0.3 12:45 0.0183 12.7 12:45 0.0057 4.0

13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0

Diamond Crest Wildflower Woods Court 180th St Greyhawke #2 Bridgeport Influent Hills of Shannon



UNIT HYDROGRAPH - EXISTING FLOWS

Time MGD
Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)

0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0

0:15 0.0266 18.5 0:15 0.0292 20.3 0:15 0.0287 19.9 0:15 0.0070 4.8 0:15 0.0134 9.3 0:15 0.0433 30.0 0:15 0.0609 42.3 0:15 0.0522 36.2 0:15 0.0167 11.6

0:30 0.0532 36.9 0:30 0.0585 40.6 0:30 0.0574 39.9 0:30 0.0139 9.7 0:30 0.0267 18.6 0:30 0.0865 60.1 0:30 0.1218 84.6 0:30 0.1043 72.4 0:30 0.0333 23.1

0:45 0.0798 55.4 0:45 0.0877 60.9 0:45 0.0861 59.8 0:45 0.0209 14.5 0:45 0.0401 27.9 0:45 0.1298 90.1 0:45 0.1828 126.9 0:45 0.1565 108.7 0:45 0.0500 34.7

1:00 0.1064 73.9 1:00 0.1170 81.2 1:00 0.1149 79.8 1:00 0.0278 19.3 1:00 0.0535 37.1 1:00 0.1731 120.2 1:00 0.2437 169.2 1:00 0.2086 144.9 1:00 0.0666 46.3

1:15 0.1042 72.3 1:15 0.1145 79.5 1:15 0.1125 78.1 1:15 0.0272 18.9 1:15 0.0524 36.4 1:15 0.1695 117.7 1:15 0.2386 165.7 1:15 0.2043 141.9 1:15 0.0652 45.3

1:30 0.1020 70.8 1:30 0.1121 77.8 1:30 0.1101 76.4 1:30 0.0266 18.5 1:30 0.0512 35.6 1:30 0.1659 115.2 1:30 0.2335 162.2 1:30 0.1999 138.8 1:30 0.0639 44.3

1:45 0.0997 69.3 1:45 0.1097 76.2 1:45 0.1077 74.8 1:45 0.0261 18.1 1:45 0.0501 34.8 1:45 0.1622 112.7 1:45 0.2284 158.6 1:45 0.1956 135.8 1:45 0.0625 43.4

2:00 0.0975 67.7 2:00 0.1072 74.5 2:00 0.1053 73.1 2:00 0.0255 17.7 2:00 0.0490 34.0 2:00 0.1586 110.2 2:00 0.2234 155.1 2:00 0.1912 132.8 2:00 0.0611 42.4

2:15 0.0953 66.2 2:15 0.1048 72.8 2:15 0.1029 71.5 2:15 0.0249 17.3 2:15 0.0479 33.3 2:15 0.1550 107.7 2:15 0.2183 151.6 2:15 0.1869 129.8 2:15 0.0597 41.4

2:30 0.0931 64.7 2:30 0.1024 71.1 2:30 0.1005 69.8 2:30 0.0243 16.9 2:30 0.0468 32.5 2:30 0.1514 105.2 2:30 0.2132 148.1 2:30 0.1826 126.8 2:30 0.0583 40.5

2:45 0.0909 63.1 2:45 0.0999 69.4 2:45 0.0981 68.1 2:45 0.0237 16.5 2:45 0.0457 31.7 2:45 0.1478 102.7 2:45 0.2081 144.5 2:45 0.1782 123.8 2:45 0.0569 39.5

3:00 0.0887 61.6 3:00 0.0975 67.7 3:00 0.0957 66.5 3:00 0.0232 16.1 3:00 0.0446 30.9 3:00 0.1442 100.2 3:00 0.2031 141.0 3:00 0.1739 120.7 3:00 0.0555 38.6

3:15 0.0864 60.0 3:15 0.0950 66.0 3:15 0.0933 64.8 3:15 0.0226 15.7 3:15 0.0434 30.2 3:15 0.1406 97.6 3:15 0.1980 137.5 3:15 0.1695 117.7 3:15 0.0541 37.6

3:30 0.0842 58.5 3:30 0.0926 64.3 3:30 0.0909 63.1 3:30 0.0220 15.3 3:30 0.0423 29.4 3:30 0.1370 95.1 3:30 0.1929 134.0 3:30 0.1652 114.7 3:30 0.0527 36.6

3:45 0.0820 57.0 3:45 0.0902 62.6 3:45 0.0885 61.5 3:45 0.0214 14.9 3:45 0.0412 28.6 3:45 0.1334 92.6 3:45 0.1878 130.4 3:45 0.1608 111.7 3:45 0.0514 35.7

4:00 0.0798 55.4 4:00 0.0877 60.9 4:00 0.0861 59.8 4:00 0.0209 14.5 4:00 0.0401 27.9 4:00 0.1298 90.1 4:00 0.1828 126.9 4:00 0.1565 108.7 4:00 0.0500 34.7

4:15 0.0776 53.9 4:15 0.0853 59.2 4:15 0.0838 58.2 4:15 0.0203 14.1 4:15 0.0390 27.1 4:15 0.1262 87.6 4:15 0.1777 123.4 4:15 0.1521 105.6 4:15 0.0486 33.7

4:30 0.0754 52.3 4:30 0.0829 57.5 4:30 0.0814 56.5 4:30 0.0197 13.7 4:30 0.0379 26.3 4:30 0.1226 85.1 4:30 0.1726 119.9 4:30 0.1478 102.6 4:30 0.0472 32.8

4:45 0.0731 50.8 4:45 0.0804 55.8 4:45 0.0790 54.8 4:45 0.0191 13.3 4:45 0.0368 25.5 4:45 0.1190 82.6 4:45 0.1675 116.3 4:45 0.1434 99.6 4:45 0.0458 31.8

5:00 0.0709 49.3 5:00 0.0780 54.2 5:00 0.0766 53.2 5:00 0.0185 12.9 5:00 0.0356 24.8 5:00 0.1154 80.1 5:00 0.1625 112.8 5:00 0.1391 96.6 5:00 0.0444 30.8

5:15 0.0687 47.7 5:15 0.0755 52.5 5:15 0.0742 51.5 5:15 0.0180 12.5 5:15 0.0345 24.0 5:15 0.1118 77.6 5:15 0.1574 109.3 5:15 0.1347 93.6 5:15 0.0430 29.9

5:30 0.0665 46.2 5:30 0.0731 50.8 5:30 0.0718 49.9 5:30 0.0174 12.1 5:30 0.0334 23.2 5:30 0.1082 75.1 5:30 0.1523 105.8 5:30 0.1304 90.6 5:30 0.0416 28.9

5:45 0.0643 44.6 5:45 0.0707 49.1 5:45 0.0694 48.2 5:45 0.0168 11.7 5:45 0.0323 22.4 5:45 0.1046 72.6 5:45 0.1472 102.2 5:45 0.1260 87.5 5:45 0.0403 28.0

6:00 0.0621 43.1 6:00 0.0682 47.4 6:00 0.0670 46.5 6:00 0.0162 11.3 6:00 0.0312 21.7 6:00 0.1010 70.1 6:00 0.1421 98.7 6:00 0.1217 84.5 6:00 0.0389 27.0

6:15 0.0598 41.6 6:15 0.0658 45.7 6:15 0.0646 44.9 6:15 0.0156 10.9 6:15 0.0301 20.9 6:15 0.0973 67.6 6:15 0.1371 95.2 6:15 0.1174 81.5 6:15 0.0375 26.0

6:30 0.0576 40.0 6:30 0.0634 44.0 6:30 0.0622 43.2 6:30 0.0151 10.5 6:30 0.0290 20.1 6:30 0.0937 65.1 6:30 0.1320 91.7 6:30 0.1130 78.5 6:30 0.0361 25.1

6:45 0.0554 38.5 6:45 0.0609 42.3 6:45 0.0598 41.5 6:45 0.0145 10.1 6:45 0.0279 19.3 6:45 0.0901 62.6 6:45 0.1269 88.1 6:45 0.1087 75.5 6:45 0.0347 24.1

7:00 0.0532 36.9 7:00 0.0585 40.6 7:00 0.0574 39.9 7:00 0.0139 9.7 7:00 0.0267 18.6 7:00 0.0865 60.1 7:00 0.1218 84.6 7:00 0.1043 72.4 7:00 0.0333 23.1

7:15 0.0510 35.4 7:15 0.0560 38.9 7:15 0.0550 38.2 7:15 0.0133 9.3 7:15 0.0256 17.8 7:15 0.0829 57.6 7:15 0.1168 81.1 7:15 0.1000 69.4 7:15 0.0319 22.2

7:30 0.0488 33.9 7:30 0.0536 37.2 7:30 0.0526 36.6 7:30 0.0127 8.8 7:30 0.0245 17.0 7:30 0.0793 55.1 7:30 0.1117 77.6 7:30 0.0956 66.4 7:30 0.0305 21.2

7:45 0.0465 32.3 7:45 0.0512 35.5 7:45 0.0503 34.9 7:45 0.0122 8.4 7:45 0.0234 16.2 7:45 0.0757 52.6 7:45 0.1066 74.0 7:45 0.0913 63.4 7:45 0.0291 20.2

8:00 0.0443 30.8 8:00 0.0487 33.8 8:00 0.0479 33.2 8:00 0.0116 8.0 8:00 0.0223 15.5 8:00 0.0721 50.1 8:00 0.1015 70.5 8:00 0.0869 60.4 8:00 0.0278 19.3

8:15 0.0421 29.2 8:15 0.0463 32.2 8:15 0.0455 31.6 8:15 0.0110 7.6 8:15 0.0212 14.7 8:15 0.0685 47.6 8:15 0.0965 67.0 8:15 0.0826 57.3 8:15 0.0264 18.3

8:30 0.0399 27.7 8:30 0.0439 30.5 8:30 0.0431 29.9 8:30 0.0104 7.2 8:30 0.0201 13.9 8:30 0.0649 45.1 8:30 0.0914 63.5 8:30 0.0782 54.3 8:30 0.0250 17.4

8:45 0.0377 26.2 8:45 0.0414 28.8 8:45 0.0407 28.3 8:45 0.0098 6.8 8:45 0.0189 13.2 8:45 0.0613 42.6 8:45 0.0863 59.9 8:45 0.0739 51.3 8:45 0.0236 16.4

9:00 0.0355 24.6 9:00 0.0390 27.1 9:00 0.0383 26.6 9:00 0.0093 6.4 9:00 0.0178 12.4 9:00 0.0577 40.1 9:00 0.0812 56.4 9:00 0.0695 48.3 9:00 0.0222 15.4

9:15 0.0332 23.1 9:15 0.0366 25.4 9:15 0.0359 24.9 9:15 0.0087 6.0 9:15 0.0167 11.6 9:15 0.0541 37.6 9:15 0.0761 52.9 9:15 0.0652 45.3 9:15 0.0208 14.5

9:30 0.0310 21.6 9:30 0.0341 23.7 9:30 0.0335 23.3 9:30 0.0081 5.6 9:30 0.0156 10.8 9:30 0.0505 35.1 9:30 0.0711 49.4 9:30 0.0609 42.3 9:30 0.0194 13.5

9:45 0.0288 20.0 9:45 0.0317 22.0 9:45 0.0311 21.6 9:45 0.0075 5.2 9:45 0.0145 10.1 9:45 0.0469 32.5 9:45 0.0660 45.8 9:45 0.0565 39.2 9:45 0.0180 12.5

10:00 0.0266 18.5 10:00 0.0292 20.3 10:00 0.0287 19.9 10:00 0.0070 4.8 10:00 0.0134 9.3 10:00 0.0433 30.0 10:00 0.0609 42.3 10:00 0.0522 36.2 10:00 0.0167 11.6

10:15 0.0244 16.9 10:15 0.0268 18.6 10:15 0.0263 18.3 10:15 0.0064 4.4 10:15 0.0123 8.5 10:15 0.0397 27.5 10:15 0.0558 38.8 10:15 0.0478 33.2 10:15 0.0153 10.6

10:30 0.0222 15.4 10:30 0.0244 16.9 10:30 0.0239 16.6 10:30 0.0058 4.0 10:30 0.0111 7.7 10:30 0.0361 25.0 10:30 0.0508 35.3 10:30 0.0435 30.2 10:30 0.0139 9.6

10:45 0.0199 13.9 10:45 0.0219 15.2 10:45 0.0215 15.0 10:45 0.0052 3.6 10:45 0.0100 7.0 10:45 0.0324 22.5 10:45 0.0457 31.7 10:45 0.0391 27.2 10:45 0.0125 8.7

11:00 0.0177 12.3 11:00 0.0195 13.5 11:00 0.0191 13.3 11:00 0.0046 3.2 11:00 0.0089 6.2 11:00 0.0288 20.0 11:00 0.0406 28.2 11:00 0.0348 24.1 11:00 0.0111 7.7

11:15 0.0155 10.8 11:15 0.0171 11.8 11:15 0.0168 11.6 11:15 0.0041 2.8 11:15 0.0078 5.4 11:15 0.0252 17.5 11:15 0.0355 24.7 11:15 0.0304 21.1 11:15 0.0097 6.7

11:30 0.0133 9.2 11:30 0.0146 10.2 11:30 0.0144 10.0 11:30 0.0035 2.4 11:30 0.0067 4.6 11:30 0.0216 15.0 11:30 0.0305 21.2 11:30 0.0261 18.1 11:30 0.0083 5.8

11:45 0.0111 7.7 11:45 0.0122 8.5 11:45 0.0120 8.3 11:45 0.0029 2.0 11:45 0.0056 3.9 11:45 0.0180 12.5 11:45 0.0254 17.6 11:45 0.0217 15.1 11:45 0.0069 4.8

12:00 0.0089 6.2 12:00 0.0097 6.8 12:00 0.0096 6.6 12:00 0.0023 1.6 12:00 0.0045 3.1 12:00 0.0144 10.0 12:00 0.0203 14.1 12:00 0.0174 12.1 12:00 0.0056 3.9

12:15 0.0066 4.6 12:15 0.0073 5.1 12:15 0.0072 5.0 12:15 0.0017 1.2 12:15 0.0033 2.3 12:15 0.0108 7.5 12:15 0.0152 10.6 12:15 0.0130 9.1 12:15 0.0042 2.9

12:30 0.0044 3.1 12:30 0.0049 3.4 12:30 0.0048 3.3 12:30 0.0012 0.8 12:30 0.0022 1.5 12:30 0.0072 5.0 12:30 0.0102 7.1 12:30 0.0087 6.0 12:30 0.0028 1.9

12:45 0.0022 1.5 12:45 0.0024 1.7 12:45 0.0024 1.7 12:45 0.0006 0.4 12:45 0.0011 0.8 12:45 0.0036 2.5 12:45 0.0051 3.5 12:45 0.0043 3.0 12:45 0.0014 1.0

13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0

Cedar Lakes 1 Rock CreekCedar Lakes 2Stone Bridge Stone Creek Villas Greyhawke #1 Lakeview Drive Big Harborview Rollins Landing



UNIT HYDROGRAPH - EXISTING FLOWS

Time MGD
Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)

0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0

0:15 0.0410 28.4 0:15 0.0402 27.9 0:15 0.2067 143.5 0:15 0.0180 12.5 0:15 0.0100 6.9 0:15 0.0160 11.1 0:15 0.1220 84.8 0:15 0.0897 62.3 0:15 0.1433 99.5 0:15 0.0342 23.8 0:15 0.0114 7.9

0:30 0.0819 56.9 0:30 0.0804 55.8 0:30 0.4134 287.1 0:30 0.0360 25.0 0:30 0.0200 13.9 0:30 0.0320 22.2 0:30 0.2441 169.5 0:30 0.1793 124.5 0:30 0.2866 199.0 0:30 0.0684 47.5 0:30 0.0229 15.9

0:45 0.1229 85.3 0:45 0.1206 83.7 0:45 0.6200 430.6 0:45 0.0540 37.5 0:45 0.0300 20.8 0:45 0.0480 33.3 0:45 0.3661 254.3 0:45 0.2690 186.8 0:45 0.4299 298.5 0:45 0.1027 71.3 0:45 0.0343 23.8

1:00 0.1638 113.8 1:00 0.1607 111.6 1:00 0.8267 574.1 1:00 0.0720 50.0 1:00 0.0400 27.8 1:00 0.0640 44.4 1:00 0.4882 339.0 1:00 0.3587 249.1 1:00 0.5732 398.0 1:00 0.1369 95.1 1:00 0.0457 31.8

1:15 0.1604 111.4 1:15 0.1574 109.3 1:15 0.8095 562.2 1:15 0.0705 49.0 1:15 0.0392 27.2 1:15 0.0627 43.5 1:15 0.4780 331.9 1:15 0.3512 243.9 1:15 0.5612 389.8 1:15 0.1340 93.1 1:15 0.0448 31.1

1:30 0.1570 109.0 1:30 0.1540 107.0 1:30 0.7923 550.2 1:30 0.0690 47.9 1:30 0.0383 26.6 1:30 0.0613 42.6 1:30 0.4678 324.9 1:30 0.3437 238.7 1:30 0.5493 381.5 1:30 0.1312 91.1 1:30 0.0438 30.4

1:45 0.1536 106.7 1:45 0.1507 104.6 1:45 0.7751 538.2 1:45 0.0675 46.9 1:45 0.0375 26.0 1:45 0.0600 41.7 1:45 0.4577 317.8 1:45 0.3363 233.5 1:45 0.5374 373.2 1:45 0.1283 89.1 1:45 0.0429 29.8

2:00 0.1502 104.3 2:00 0.1473 102.3 2:00 0.7578 526.3 2:00 0.0660 45.8 2:00 0.0367 25.5 2:00 0.0587 40.7 2:00 0.4475 310.8 2:00 0.3288 228.3 2:00 0.5254 364.9 2:00 0.1255 87.1 2:00 0.0419 29.1

2:15 0.1468 101.9 2:15 0.1440 100.0 2:15 0.7406 514.3 2:15 0.0645 44.8 2:15 0.0358 24.9 2:15 0.0573 39.8 2:15 0.4373 303.7 2:15 0.3213 223.1 2:15 0.5135 356.6 2:15 0.1226 85.2 2:15 0.0410 28.4

2:30 0.1433 99.5 2:30 0.1406 97.7 2:30 0.7234 502.3 2:30 0.0630 43.8 2:30 0.0350 24.3 2:30 0.0560 38.9 2:30 0.4271 296.6 2:30 0.3138 217.9 2:30 0.5015 348.3 2:30 0.1198 83.2 2:30 0.0400 27.8

2:45 0.1399 97.2 2:45 0.1373 95.3 2:45 0.7062 490.4 2:45 0.0615 42.7 2:45 0.0342 23.7 2:45 0.0547 38.0 2:45 0.4170 289.6 2:45 0.3064 212.8 2:45 0.4896 340.0 2:45 0.1169 81.2 2:45 0.0391 27.1

3:00 0.1365 94.8 3:00 0.1339 93.0 3:00 0.6889 478.4 3:00 0.0600 41.7 3:00 0.0333 23.1 3:00 0.0533 37.0 3:00 0.4068 282.5 3:00 0.2989 207.6 3:00 0.4777 331.7 3:00 0.1141 79.2 3:00 0.0381 26.5

3:15 0.1331 92.4 3:15 0.1306 90.7 3:15 0.6717 466.5 3:15 0.0585 40.6 3:15 0.0325 22.6 3:15 0.0520 36.1 3:15 0.3966 275.4 3:15 0.2914 202.4 3:15 0.4657 323.4 3:15 0.1112 77.2 3:15 0.0372 25.8

3:30 0.1297 90.1 3:30 0.1272 88.4 3:30 0.6545 454.5 3:30 0.0570 39.6 3:30 0.0317 22.0 3:30 0.0507 35.2 3:30 0.3865 268.4 3:30 0.2839 197.2 3:30 0.4538 315.1 3:30 0.1084 75.3 3:30 0.0362 25.1

3:45 0.1263 87.7 3:45 0.1239 86.0 3:45 0.6373 442.5 3:45 0.0555 38.5 3:45 0.0308 21.4 3:45 0.0493 34.3 3:45 0.3763 261.3 3:45 0.2765 192.0 3:45 0.4418 306.8 3:45 0.1055 73.3 3:45 0.0353 24.5

4:00 0.1229 85.3 4:00 0.1206 83.7 4:00 0.6200 430.6 4:00 0.0540 37.5 4:00 0.0300 20.8 4:00 0.0480 33.3 4:00 0.3661 254.3 4:00 0.2690 186.8 4:00 0.4299 298.5 4:00 0.1027 71.3 4:00 0.0343 23.8

4:15 0.1195 83.0 4:15 0.1172 81.4 4:15 0.6028 418.6 4:15 0.0525 36.5 4:15 0.0292 20.3 4:15 0.0467 32.4 4:15 0.3560 247.2 4:15 0.2615 181.6 4:15 0.4179 290.2 4:15 0.0998 69.3 4:15 0.0333 23.2

4:30 0.1160 80.6 4:30 0.1139 79.1 4:30 0.5856 406.7 4:30 0.0510 35.4 4:30 0.0283 19.7 4:30 0.0453 31.5 4:30 0.3458 240.1 4:30 0.2541 176.4 4:30 0.4060 281.9 4:30 0.0970 67.3 4:30 0.0324 22.5

4:45 0.1126 78.2 4:45 0.1105 76.7 4:45 0.5684 394.7 4:45 0.0495 34.4 4:45 0.0275 19.1 4:45 0.0440 30.6 4:45 0.3356 233.1 4:45 0.2466 171.2 4:45 0.3941 273.7 4:45 0.0941 65.4 4:45 0.0314 21.8

5:00 0.1092 75.8 5:00 0.1072 74.4 5:00 0.5511 382.7 5:00 0.0480 33.3 5:00 0.0267 18.5 5:00 0.0427 29.6 5:00 0.3254 226.0 5:00 0.2391 166.1 5:00 0.3821 265.4 5:00 0.0913 63.4 5:00 0.0305 21.2

5:15 0.1058 73.5 5:15 0.1038 72.1 5:15 0.5339 370.8 5:15 0.0465 32.3 5:15 0.0258 17.9 5:15 0.0413 28.7 5:15 0.3153 218.9 5:15 0.2316 160.9 5:15 0.3702 257.1 5:15 0.0884 61.4 5:15 0.0295 20.5

5:30 0.1024 71.1 5:30 0.1005 69.8 5:30 0.5167 358.8 5:30 0.0450 31.3 5:30 0.0250 17.4 5:30 0.0400 27.8 5:30 0.3051 211.9 5:30 0.2242 155.7 5:30 0.3582 248.8 5:30 0.0856 59.4 5:30 0.0286 19.8

5:45 0.0990 68.7 5:45 0.0971 67.4 5:45 0.4995 346.9 5:45 0.0435 30.2 5:45 0.0242 16.8 5:45 0.0387 26.9 5:45 0.2949 204.8 5:45 0.2167 150.5 5:45 0.3463 240.5 5:45 0.0827 57.4 5:45 0.0276 19.2

6:00 0.0956 66.4 6:00 0.0938 65.1 6:00 0.4823 334.9 6:00 0.0420 29.2 6:00 0.0233 16.2 6:00 0.0373 25.9 6:00 0.2848 197.8 6:00 0.2092 145.3 6:00 0.3344 232.2 6:00 0.0799 55.5 6:00 0.0267 18.5

6:15 0.0922 64.0 6:15 0.0904 62.8 6:15 0.4650 322.9 6:15 0.0405 28.1 6:15 0.0225 15.6 6:15 0.0360 25.0 6:15 0.2746 190.7 6:15 0.2018 140.1 6:15 0.3224 223.9 6:15 0.0770 53.5 6:15 0.0257 17.9

6:30 0.0887 61.6 6:30 0.0871 60.5 6:30 0.4478 311.0 6:30 0.0390 27.1 6:30 0.0217 15.0 6:30 0.0347 24.1 6:30 0.2644 183.6 6:30 0.1943 134.9 6:30 0.3105 215.6 6:30 0.0742 51.5 6:30 0.0248 17.2

6:45 0.0853 59.3 6:45 0.0837 58.1 6:45 0.4306 299.0 6:45 0.0375 26.0 6:45 0.0208 14.5 6:45 0.0333 23.1 6:45 0.2543 176.6 6:45 0.1868 129.7 6:45 0.2985 207.3 6:45 0.0713 49.5 6:45 0.0238 16.5

7:00 0.0819 56.9 7:00 0.0804 55.8 7:00 0.4134 287.1 7:00 0.0360 25.0 7:00 0.0200 13.9 7:00 0.0320 22.2 7:00 0.2441 169.5 7:00 0.1793 124.5 7:00 0.2866 199.0 7:00 0.0684 47.5 7:00 0.0229 15.9

7:15 0.0785 54.5 7:15 0.0770 53.5 7:15 0.3961 275.1 7:15 0.0345 24.0 7:15 0.0192 13.3 7:15 0.0307 21.3 7:15 0.2339 162.4 7:15 0.1719 119.3 7:15 0.2747 190.7 7:15 0.0656 45.6 7:15 0.0219 15.2

7:30 0.0751 52.1 7:30 0.0737 51.2 7:30 0.3789 263.1 7:30 0.0330 22.9 7:30 0.0183 12.7 7:30 0.0293 20.4 7:30 0.2237 155.4 7:30 0.1644 114.2 7:30 0.2627 182.4 7:30 0.0627 43.6 7:30 0.0210 14.6

7:45 0.0717 49.8 7:45 0.0703 48.8 7:45 0.3617 251.2 7:45 0.0315 21.9 7:45 0.0175 12.2 7:45 0.0280 19.4 7:45 0.2136 148.3 7:45 0.1569 109.0 7:45 0.2508 174.1 7:45 0.0599 41.6 7:45 0.0200 13.9

8:00 0.0683 47.4 8:00 0.0670 46.5 8:00 0.3445 239.2 8:00 0.0300 20.8 8:00 0.0167 11.6 8:00 0.0267 18.5 8:00 0.2034 141.3 8:00 0.1494 103.8 8:00 0.2388 165.9 8:00 0.0570 39.6 8:00 0.0191 13.2

8:15 0.0648 45.0 8:15 0.0636 44.2 8:15 0.3272 227.3 8:15 0.0285 19.8 8:15 0.0158 11.0 8:15 0.0253 17.6 8:15 0.1932 134.2 8:15 0.1420 98.6 8:15 0.2269 157.6 8:15 0.0542 37.6 8:15 0.0181 12.6

8:30 0.0614 42.7 8:30 0.0603 41.9 8:30 0.3100 215.3 8:30 0.0270 18.8 8:30 0.0150 10.4 8:30 0.0240 16.7 8:30 0.1831 127.1 8:30 0.1345 93.4 8:30 0.2149 149.3 8:30 0.0513 35.6 8:30 0.0171 11.9

8:45 0.0580 40.3 8:45 0.0569 39.5 8:45 0.2928 203.3 8:45 0.0255 17.7 8:45 0.0142 9.8 8:45 0.0227 15.7 8:45 0.1729 120.1 8:45 0.1270 88.2 8:45 0.2030 141.0 8:45 0.0485 33.7 8:45 0.0162 11.2

9:00 0.0546 37.9 9:00 0.0536 37.2 9:00 0.2756 191.4 9:00 0.0240 16.7 9:00 0.0133 9.3 9:00 0.0213 14.8 9:00 0.1627 113.0 9:00 0.1196 83.0 9:00 0.1911 132.7 9:00 0.0456 31.7 9:00 0.0152 10.6

9:15 0.0512 35.6 9:15 0.0502 34.9 9:15 0.2584 179.4 9:15 0.0225 15.6 9:15 0.0125 8.7 9:15 0.0200 13.9 9:15 0.1526 105.9 9:15 0.1121 77.8 9:15 0.1791 124.4 9:15 0.0428 29.7 9:15 0.0143 9.9

9:30 0.0478 33.2 9:30 0.0469 32.6 9:30 0.2411 167.4 9:30 0.0210 14.6 9:30 0.0117 8.1 9:30 0.0187 13.0 9:30 0.1424 98.9 9:30 0.1046 72.6 9:30 0.1672 116.1 9:30 0.0399 27.7 9:30 0.0133 9.3

9:45 0.0444 30.8 9:45 0.0435 30.2 9:45 0.2239 155.5 9:45 0.0195 13.5 9:45 0.0108 7.5 9:45 0.0173 12.0 9:45 0.1322 91.8 9:45 0.0971 67.5 9:45 0.1552 107.8 9:45 0.0371 25.7 9:45 0.0124 8.6

10:00 0.0410 28.4 10:00 0.0402 27.9 10:00 0.2067 143.5 10:00 0.0180 12.5 10:00 0.0100 6.9 10:00 0.0160 11.1 10:00 0.1220 84.8 10:00 0.0897 62.3 10:00 0.1433 99.5 10:00 0.0342 23.8 10:00 0.0114 7.9

10:15 0.0375 26.1 10:15 0.0368 25.6 10:15 0.1895 131.6 10:15 0.0165 11.5 10:15 0.0092 6.4 10:15 0.0147 10.2 10:15 0.1119 77.7 10:15 0.0822 57.1 10:15 0.1314 91.2 10:15 0.0314 21.8 10:15 0.0105 7.3

10:30 0.0341 23.7 10:30 0.0335 23.3 10:30 0.1722 119.6 10:30 0.0150 10.4 10:30 0.0083 5.8 10:30 0.0133 9.3 10:30 0.1017 70.6 10:30 0.0747 51.9 10:30 0.1194 82.9 10:30 0.0285 19.8 10:30 0.0095 6.6

10:45 0.0307 21.3 10:45 0.0301 20.9 10:45 0.1550 107.6 10:45 0.0135 9.4 10:45 0.0075 5.2 10:45 0.0120 8.3 10:45 0.0915 63.6 10:45 0.0673 46.7 10:45 0.1075 74.6 10:45 0.0257 17.8 10:45 0.0086 6.0

11:00 0.0273 19.0 11:00 0.0268 18.6 11:00 0.1378 95.7 11:00 0.0120 8.3 11:00 0.0067 4.6 11:00 0.0107 7.4 11:00 0.0814 56.5 11:00 0.0598 41.5 11:00 0.0955 66.3 11:00 0.0228 15.8 11:00 0.0076 5.3

11:15 0.0239 16.6 11:15 0.0234 16.3 11:15 0.1206 83.7 11:15 0.0105 7.3 11:15 0.0058 4.1 11:15 0.0093 6.5 11:15 0.0712 49.4 11:15 0.0523 36.3 11:15 0.0836 58.0 11:15 0.0200 13.9 11:15 0.0067 4.6

11:30 0.0205 14.2 11:30 0.0201 14.0 11:30 0.1033 71.8 11:30 0.0090 6.3 11:30 0.0050 3.5 11:30 0.0080 5.6 11:30 0.0610 42.4 11:30 0.0448 31.1 11:30 0.0716 49.8 11:30 0.0171 11.9 11:30 0.0057 4.0

11:45 0.0171 11.9 11:45 0.0167 11.6 11:45 0.0861 59.8 11:45 0.0075 5.2 11:45 0.0042 2.9 11:45 0.0067 4.6 11:45 0.0509 35.3 11:45 0.0374 25.9 11:45 0.0597 41.5 11:45 0.0143 9.9 11:45 0.0048 3.3

12:00 0.0137 9.5 12:00 0.0134 9.3 12:00 0.0689 47.8 12:00 0.0060 4.2 12:00 0.0033 2.3 12:00 0.0053 3.7 12:00 0.0407 28.3 12:00 0.0299 20.8 12:00 0.0478 33.2 12:00 0.0114 7.9 12:00 0.0038 2.6

12:15 0.0102 7.1 12:15 0.0100 7.0 12:15 0.0517 35.9 12:15 0.0045 3.1 12:15 0.0025 1.7 12:15 0.0040 2.8 12:15 0.0305 21.2 12:15 0.0224 15.6 12:15 0.0358 24.9 12:15 0.0086 5.9 12:15 0.0029 2.0

12:30 0.0068 4.7 12:30 0.0067 4.7 12:30 0.0344 23.9 12:30 0.0030 2.1 12:30 0.0017 1.2 12:30 0.0027 1.9 12:30 0.0203 14.1 12:30 0.0149 10.4 12:30 0.0239 16.6 12:30 0.0057 4.0 12:30 0.0019 1.3

12:45 0.0034 2.4 12:45 0.0033 2.3 12:45 0.0172 12.0 12:45 0.0015 1.0 12:45 0.0008 0.6 12:45 0.0013 0.9 12:45 0.0102 7.1 12:45 0.0075 5.2 12:45 0.0119 8.3 12:45 0.0029 2.0 12:45 0.0010 0.7

13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0

Harbor Lakes 180TH STDaycareBristol McDonald's Diversified Metal Platte Valley Gerber Collision CampgroundTown North Town South



UNIT HYDROGRAPH - 10 YEAR FLOWS

Time MGD
Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)

0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0

0:15 0.1061 73.7 0:15 0.0582 40.4 0:15 0.0465 32.3 0:15 0.0250 17.4 0:15 0.1114 77.3 0:15 0.0243 16.9 0:15 0.0643 44.6 0:15 0.1350 93.8 0:15 0.0558 38.8

0:30 0.2122 147.4 0:30 0.1165 80.9 0:30 0.0930 64.6 0:30 0.0501 34.8 0:30 0.2227 154.7 0:30 0.0486 33.8 0:30 0.1285 89.3 0:30 0.2700 187.5 0:30 0.1116 77.5

0:45 0.3183 221.1 0:45 0.1747 121.3 0:45 0.1395 96.9 0:45 0.0751 52.2 0:45 0.3341 232.0 0:45 0.0729 50.6 0:45 0.1928 133.9 0:45 0.4050 281.3 0:45 0.1674 116.3

1:00 0.4244 294.8 1:00 0.2330 161.8 1:00 0.1860 129.2 1:00 0.1002 69.6 1:00 0.4455 309.4 1:00 0.0972 67.5 1:00 0.2570 178.5 1:00 0.5400 375.0 1:00 0.2232 155.0

1:15 0.4156 288.6 1:15 0.2281 158.4 1:15 0.1822 126.5 1:15 0.0981 68.1 1:15 0.4362 302.9 1:15 0.0952 66.1 1:15 0.2517 174.8 1:15 0.5288 367.2 1:15 0.2186 151.8

1:30 0.4068 282.5 1:30 0.2232 155.0 1:30 0.1783 123.8 1:30 0.0960 66.7 1:30 0.4269 296.5 1:30 0.0932 64.7 1:30 0.2463 171.1 1:30 0.5175 359.4 1:30 0.2139 148.5

1:45 0.3979 276.3 1:45 0.2184 151.7 1:45 0.1744 121.1 1:45 0.0939 65.2 1:45 0.4176 290.0 1:45 0.0911 63.3 1:45 0.2410 167.3 1:45 0.5063 351.6 1:45 0.2093 145.3

2:00 0.3891 270.2 2:00 0.2135 148.3 2:00 0.1705 118.4 2:00 0.0918 63.8 2:00 0.4083 283.6 2:00 0.0891 61.9 2:00 0.2356 163.6 2:00 0.4950 343.8 2:00 0.2046 142.1

2:15 0.3802 264.0 2:15 0.2087 144.9 2:15 0.1667 115.7 2:15 0.0897 62.3 2:15 0.3991 277.1 2:15 0.0871 60.5 2:15 0.2303 159.9 2:15 0.4838 335.9 2:15 0.2000 138.9

2:30 0.3714 257.9 2:30 0.2038 141.6 2:30 0.1628 113.0 2:30 0.0876 60.9 2:30 0.3898 270.7 2:30 0.0851 59.1 2:30 0.2249 156.2 2:30 0.4725 328.1 2:30 0.1953 135.6

2:45 0.3625 251.8 2:45 0.1990 138.2 2:45 0.1589 110.4 2:45 0.0856 59.4 2:45 0.3805 264.2 2:45 0.0830 57.7 2:45 0.2196 152.5 2:45 0.4613 320.3 2:45 0.1907 132.4

3:00 0.3537 245.6 3:00 0.1941 134.8 3:00 0.1550 107.7 3:00 0.0835 58.0 3:00 0.3712 257.8 3:00 0.0810 56.3 3:00 0.2142 148.8 3:00 0.4500 312.5 3:00 0.1860 129.2

3:15 0.3449 239.5 3:15 0.1893 131.4 3:15 0.1512 105.0 3:15 0.0814 56.5 3:15 0.3619 251.4 3:15 0.0790 54.8 3:15 0.2088 145.0 3:15 0.4388 304.7 3:15 0.1814 125.9

3:30 0.3360 233.3 3:30 0.1844 128.1 3:30 0.1473 102.3 3:30 0.0793 55.1 3:30 0.3527 244.9 3:30 0.0770 53.4 3:30 0.2035 141.3 3:30 0.4275 296.9 3:30 0.1767 122.7

3:45 0.3272 227.2 3:45 0.1796 124.7 3:45 0.1434 99.6 3:45 0.0772 53.6 3:45 0.3434 238.5 3:45 0.0749 52.0 3:45 0.1981 137.6 3:45 0.4163 289.1 3:45 0.1721 119.5

4:00 0.3183 221.1 4:00 0.1747 121.3 4:00 0.1395 96.9 4:00 0.0751 52.2 4:00 0.3341 232.0 4:00 0.0729 50.6 4:00 0.1928 133.9 4:00 0.4050 281.3 4:00 0.1674 116.3

4:15 0.3095 214.9 4:15 0.1699 118.0 4:15 0.1357 94.2 4:15 0.0730 50.7 4:15 0.3248 225.6 4:15 0.0709 49.2 4:15 0.1874 130.2 4:15 0.3938 273.4 4:15 0.1628 113.0

4:30 0.3006 208.8 4:30 0.1650 114.6 4:30 0.1318 91.5 4:30 0.0710 49.3 4:30 0.3155 219.1 4:30 0.0689 47.8 4:30 0.1821 126.4 4:30 0.3825 265.6 4:30 0.1581 109.8

4:45 0.2918 202.6 4:45 0.1602 111.2 4:45 0.1279 88.8 4:45 0.0689 47.8 4:45 0.3063 212.7 4:45 0.0668 46.4 4:45 0.1767 122.7 4:45 0.3713 257.8 4:45 0.1535 106.6

5:00 0.2830 196.5 5:00 0.1553 107.9 5:00 0.1240 86.1 5:00 0.0668 46.4 5:00 0.2970 206.2 5:00 0.0648 45.0 5:00 0.1714 119.0 5:00 0.3600 250.0 5:00 0.1488 103.3

5:15 0.2741 190.4 5:15 0.1505 104.5 5:15 0.1202 83.4 5:15 0.0647 44.9 5:15 0.2877 199.8 5:15 0.0628 43.6 5:15 0.1660 115.3 5:15 0.3488 242.2 5:15 0.1442 100.1

5:30 0.2653 184.2 5:30 0.1456 101.1 5:30 0.1163 80.7 5:30 0.0626 43.5 5:30 0.2784 193.3 5:30 0.0608 42.2 5:30 0.1607 111.6 5:30 0.3375 234.4 5:30 0.1395 96.9

5:45 0.2564 178.1 5:45 0.1407 97.7 5:45 0.1124 78.1 5:45 0.0605 42.0 5:45 0.2691 186.9 5:45 0.0587 40.8 5:45 0.1553 107.8 5:45 0.3263 226.6 5:45 0.1349 93.6

6:00 0.2476 171.9 6:00 0.1359 94.4 6:00 0.1085 75.4 6:00 0.0584 40.6 6:00 0.2599 180.5 6:00 0.0567 39.4 6:00 0.1499 104.1 6:00 0.3150 218.8 6:00 0.1302 90.4

6:15 0.2387 165.8 6:15 0.1310 91.0 6:15 0.1046 72.7 6:15 0.0563 39.1 6:15 0.2506 174.0 6:15 0.0547 38.0 6:15 0.1446 100.4 6:15 0.3038 210.9 6:15 0.1256 87.2

6:30 0.2299 159.7 6:30 0.1262 87.6 6:30 0.1008 70.0 6:30 0.0543 37.7 6:30 0.2413 167.6 6:30 0.0527 36.6 6:30 0.1392 96.7 6:30 0.2925 203.1 6:30 0.1209 84.0

6:45 0.2211 153.5 6:45 0.1213 84.3 6:45 0.0969 67.3 6:45 0.0522 36.2 6:45 0.2320 161.1 6:45 0.0506 35.2 6:45 0.1339 93.0 6:45 0.2813 195.3 6:45 0.1163 80.7

7:00 0.2122 147.4 7:00 0.1165 80.9 7:00 0.0930 64.6 7:00 0.0501 34.8 7:00 0.2227 154.7 7:00 0.0486 33.8 7:00 0.1285 89.3 7:00 0.2700 187.5 7:00 0.1116 77.5

7:15 0.2034 141.2 7:15 0.1116 77.5 7:15 0.0891 61.9 7:15 0.0480 33.3 7:15 0.2135 148.2 7:15 0.0466 32.3 7:15 0.1232 85.5 7:15 0.2588 179.7 7:15 0.1070 74.3

7:30 0.1945 135.1 7:30 0.1068 74.1 7:30 0.0853 59.2 7:30 0.0459 31.9 7:30 0.2042 141.8 7:30 0.0446 30.9 7:30 0.1178 81.8 7:30 0.2475 171.9 7:30 0.1023 71.0

7:45 0.1857 129.0 7:45 0.1019 70.8 7:45 0.0814 56.5 7:45 0.0438 30.4 7:45 0.1949 135.3 7:45 0.0425 29.5 7:45 0.1125 78.1 7:45 0.2363 164.1 7:45 0.0977 67.8

8:00 0.1769 122.8 8:00 0.0971 67.4 8:00 0.0775 53.8 8:00 0.0417 29.0 8:00 0.1856 128.9 8:00 0.0405 28.1 8:00 0.1071 74.4 8:00 0.2250 156.3 8:00 0.0930 64.6

8:15 0.1680 116.7 8:15 0.0922 64.0 8:15 0.0736 51.1 8:15 0.0396 27.5 8:15 0.1763 122.5 8:15 0.0385 26.7 8:15 0.1017 70.7 8:15 0.2138 148.4 8:15 0.0884 61.4

8:30 0.1592 110.5 8:30 0.0874 60.7 8:30 0.0698 48.4 8:30 0.0376 26.1 8:30 0.1671 116.0 8:30 0.0365 25.3 8:30 0.0964 66.9 8:30 0.2025 140.6 8:30 0.0837 58.1

8:45 0.1503 104.4 8:45 0.0825 57.3 8:45 0.0659 45.8 8:45 0.0355 24.6 8:45 0.1578 109.6 8:45 0.0344 23.9 8:45 0.0910 63.2 8:45 0.1913 132.8 8:45 0.0791 54.9

9:00 0.1415 98.3 9:00 0.0777 53.9 9:00 0.0620 43.1 9:00 0.0334 23.2 9:00 0.1485 103.1 9:00 0.0324 22.5 9:00 0.0857 59.5 9:00 0.1800 125.0 9:00 0.0744 51.7

9:15 0.1326 92.1 9:15 0.0728 50.6 9:15 0.0581 40.4 9:15 0.0313 21.7 9:15 0.1392 96.7 9:15 0.0304 21.1 9:15 0.0803 55.8 9:15 0.1688 117.2 9:15 0.0698 48.4

9:30 0.1238 86.0 9:30 0.0679 47.2 9:30 0.0543 37.7 9:30 0.0292 20.3 9:30 0.1299 90.2 9:30 0.0284 19.7 9:30 0.0750 52.1 9:30 0.1575 109.4 9:30 0.0651 45.2

9:45 0.1150 79.8 9:45 0.0631 43.8 9:45 0.0504 35.0 9:45 0.0271 18.8 9:45 0.1206 83.8 9:45 0.0263 18.3 9:45 0.0696 48.3 9:45 0.1463 101.6 9:45 0.0605 42.0

10:00 0.1061 73.7 10:00 0.0582 40.4 10:00 0.0465 32.3 10:00 0.0250 17.4 10:00 0.1114 77.3 10:00 0.0243 16.9 10:00 0.0643 44.6 10:00 0.1350 93.8 10:00 0.0558 38.8

10:15 0.0973 67.5 10:15 0.0534 37.1 10:15 0.0426 29.6 10:15 0.0230 15.9 10:15 0.1021 70.9 10:15 0.0223 15.5 10:15 0.0589 40.9 10:15 0.1238 85.9 10:15 0.0512 35.5

10:30 0.0884 61.4 10:30 0.0485 33.7 10:30 0.0388 26.9 10:30 0.0209 14.5 10:30 0.0928 64.4 10:30 0.0203 14.1 10:30 0.0536 37.2 10:30 0.1125 78.1 10:30 0.0465 32.3

10:45 0.0796 55.3 10:45 0.0437 30.3 10:45 0.0349 24.2 10:45 0.0188 13.0 10:45 0.0835 58.0 10:45 0.0182 12.7 10:45 0.0482 33.5 10:45 0.1013 70.3 10:45 0.0419 29.1

11:00 0.0707 49.1 11:00 0.0388 27.0 11:00 0.0310 21.5 11:00 0.0167 11.6 11:00 0.0742 51.6 11:00 0.0162 11.3 11:00 0.0428 29.8 11:00 0.0900 62.5 11:00 0.0372 25.8

11:15 0.0619 43.0 11:15 0.0340 23.6 11:15 0.0271 18.8 11:15 0.0146 10.1 11:15 0.0650 45.1 11:15 0.0142 9.8 11:15 0.0375 26.0 11:15 0.0788 54.7 11:15 0.0326 22.6

11:30 0.0531 36.8 11:30 0.0291 20.2 11:30 0.0233 16.1 11:30 0.0125 8.7 11:30 0.0557 38.7 11:30 0.0122 8.4 11:30 0.0321 22.3 11:30 0.0675 46.9 11:30 0.0279 19.4

11:45 0.0442 30.7 11:45 0.0243 16.9 11:45 0.0194 13.5 11:45 0.0104 7.2 11:45 0.0464 32.2 11:45 0.0101 7.0 11:45 0.0268 18.6 11:45 0.0563 39.1 11:45 0.0233 16.1

12:00 0.0354 24.6 12:00 0.0194 13.5 12:00 0.0155 10.8 12:00 0.0083 5.8 12:00 0.0371 25.8 12:00 0.0081 5.6 12:00 0.0214 14.9 12:00 0.0450 31.3 12:00 0.0186 12.9

12:15 0.0265 18.4 12:15 0.0146 10.1 12:15 0.0116 8.1 12:15 0.0063 4.3 12:15 0.0278 19.3 12:15 0.0061 4.2 12:15 0.0161 11.2 12:15 0.0338 23.4 12:15 0.0140 9.7

12:30 0.0177 12.3 12:30 0.0097 6.7 12:30 0.0078 5.4 12:30 0.0042 2.9 12:30 0.0186 12.9 12:30 0.0041 2.8 12:30 0.0107 7.4 12:30 0.0225 15.6 12:30 0.0093 6.5

12:45 0.0088 6.1 12:45 0.0049 3.4 12:45 0.0039 2.7 12:45 0.0021 1.4 12:45 0.0093 6.4 12:45 0.0020 1.4 12:45 0.0054 3.7 12:45 0.0113 7.8 12:45 0.0047 3.2

13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0

Rock CreekDiamond Crest Harbor Lakes Davenport Farms Diamond Crest West Wildflower Rollins Landing Big Harborview Lakeview Drive



UNIT HYDROGRAPH - 10 YEAR FLOWS

Time MGD
Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)

0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0

0:15 0.0238 16.5 0:15 0.0540 37.5 0:15 0.0324 22.5 0:15 0.0705 49.0 0:15 0.0378 26.3 0:15 0.3823 265.5 0:15 0.0040 2.8 0:15 0.0648 45.0 0:15 0.0990 68.8

0:30 0.0475 33.0 0:30 0.1080 75.0 0:30 0.0648 45.0 0:30 0.1410 97.9 0:30 0.0756 52.5 0:30 0.7646 531.0 0:30 0.0080 5.6 0:30 0.1296 90.0 0:30 0.1980 137.5

0:45 0.0713 49.5 0:45 0.1620 112.5 0:45 0.0972 67.5 0:45 0.2115 146.9 0:45 0.1134 78.8 0:45 1.1470 796.5 0:45 0.0120 8.3 0:45 0.1944 135.0 0:45 0.2970 206.3

1:00 0.0950 66.0 1:00 0.2160 150.0 1:00 0.1296 90.0 1:00 0.2820 195.8 1:00 0.1512 105.0 1:00 1.5293 1062.0 1:00 0.0160 11.1 1:00 0.2592 180.0 1:00 0.3960 275.0

1:15 0.0931 64.6 1:15 0.2115 146.9 1:15 0.1269 88.1 1:15 0.2761 191.8 1:15 0.1481 102.8 1:15 1.4974 1039.9 1:15 0.0157 10.9 1:15 0.2538 176.3 1:15 0.3878 269.3

1:30 0.0911 63.3 1:30 0.2070 143.8 1:30 0.1242 86.3 1:30 0.2703 187.7 1:30 0.1449 100.6 1:30 1.4656 1017.8 1:30 0.0153 10.6 1:30 0.2484 172.5 1:30 0.3795 263.5

1:45 0.0891 61.9 1:45 0.2025 140.6 1:45 0.1215 84.4 1:45 0.2644 183.6 1:45 0.1418 98.4 1:45 1.4337 995.6 1:45 0.0150 10.4 1:45 0.2430 168.8 1:45 0.3713 257.8

2:00 0.0871 60.5 2:00 0.1980 137.5 2:00 0.1188 82.5 2:00 0.2585 179.5 2:00 0.1386 96.3 2:00 1.4018 973.5 2:00 0.0147 10.2 2:00 0.2376 165.0 2:00 0.3630 252.1

2:15 0.0851 59.1 2:15 0.1935 134.4 2:15 0.1161 80.6 2:15 0.2526 175.4 2:15 0.1355 94.1 2:15 1.3700 951.4 2:15 0.0143 10.0 2:15 0.2322 161.3 2:15 0.3548 246.4

2:30 0.0832 57.8 2:30 0.1890 131.3 2:30 0.1134 78.8 2:30 0.2468 171.4 2:30 0.1323 91.9 2:30 1.3381 929.3 2:30 0.0140 9.7 2:30 0.2268 157.5 2:30 0.3465 240.6

2:45 0.0812 56.4 2:45 0.1845 128.1 2:45 0.1107 76.9 2:45 0.2409 167.3 2:45 0.1292 89.7 2:45 1.3063 907.1 2:45 0.0137 9.5 2:45 0.2214 153.8 2:45 0.3383 234.9

3:00 0.0792 55.0 3:00 0.1800 125.0 3:00 0.1080 75.0 3:00 0.2350 163.2 3:00 0.1260 87.5 3:00 1.2744 885.0 3:00 0.0133 9.3 3:00 0.2160 150.0 3:00 0.3300 229.2

3:15 0.0772 53.6 3:15 0.1755 121.9 3:15 0.1053 73.1 3:15 0.2291 159.1 3:15 0.1229 85.3 3:15 1.2425 862.9 3:15 0.0130 9.0 3:15 0.2106 146.3 3:15 0.3218 223.4

3:30 0.0752 52.3 3:30 0.1710 118.8 3:30 0.1026 71.3 3:30 0.2233 155.0 3:30 0.1197 83.1 3:30 1.2107 840.8 3:30 0.0127 8.8 3:30 0.2052 142.5 3:30 0.3135 217.7

3:45 0.0733 50.9 3:45 0.1665 115.6 3:45 0.0999 69.4 3:45 0.2174 151.0 3:45 0.1166 80.9 3:45 1.1788 818.6 3:45 0.0123 8.6 3:45 0.1998 138.8 3:45 0.3053 212.0

4:00 0.0713 49.5 4:00 0.1620 112.5 4:00 0.0972 67.5 4:00 0.2115 146.9 4:00 0.1134 78.8 4:00 1.1470 796.5 4:00 0.0120 8.3 4:00 0.1944 135.0 4:00 0.2970 206.3

4:15 0.0693 48.1 4:15 0.1575 109.4 4:15 0.0945 65.6 4:15 0.2056 142.8 4:15 0.1103 76.6 4:15 1.1151 774.4 4:15 0.0117 8.1 4:15 0.1890 131.3 4:15 0.2888 200.5

4:30 0.0673 46.8 4:30 0.1530 106.3 4:30 0.0918 63.8 4:30 0.1998 138.7 4:30 0.1071 74.4 4:30 1.0832 752.3 4:30 0.0113 7.9 4:30 0.1836 127.5 4:30 0.2805 194.8

4:45 0.0653 45.4 4:45 0.1485 103.1 4:45 0.0891 61.9 4:45 0.1939 134.6 4:45 0.1040 72.2 4:45 1.0514 730.1 4:45 0.0110 7.6 4:45 0.1782 123.8 4:45 0.2723 189.1

5:00 0.0634 44.0 5:00 0.1440 100.0 5:00 0.0864 60.0 5:00 0.1880 130.6 5:00 0.1008 70.0 5:00 1.0195 708.0 5:00 0.0107 7.4 5:00 0.1728 120.0 5:00 0.2640 183.3

5:15 0.0614 42.6 5:15 0.1395 96.9 5:15 0.0837 58.1 5:15 0.1821 126.5 5:15 0.0977 67.8 5:15 0.9877 685.9 5:15 0.0103 7.2 5:15 0.1674 116.3 5:15 0.2558 177.6

5:30 0.0594 41.3 5:30 0.1350 93.8 5:30 0.0810 56.3 5:30 0.1763 122.4 5:30 0.0945 65.6 5:30 0.9558 663.8 5:30 0.0100 6.9 5:30 0.1620 112.5 5:30 0.2475 171.9

5:45 0.0574 39.9 5:45 0.1305 90.6 5:45 0.0783 54.4 5:45 0.1704 118.3 5:45 0.0914 63.4 5:45 0.9239 641.6 5:45 0.0097 6.7 5:45 0.1566 108.8 5:45 0.2393 166.1

6:00 0.0554 38.5 6:00 0.1260 87.5 6:00 0.0756 52.5 6:00 0.1645 114.2 6:00 0.0882 61.3 6:00 0.8921 619.5 6:00 0.0093 6.5 6:00 0.1512 105.0 6:00 0.2310 160.4

6:15 0.0535 37.1 6:15 0.1215 84.4 6:15 0.0729 50.6 6:15 0.1586 110.2 6:15 0.0851 59.1 6:15 0.8602 597.4 6:15 0.0090 6.3 6:15 0.1458 101.3 6:15 0.2228 154.7

6:30 0.0515 35.8 6:30 0.1170 81.3 6:30 0.0702 48.8 6:30 0.1528 106.1 6:30 0.0819 56.9 6:30 0.8284 575.3 6:30 0.0087 6.0 6:30 0.1404 97.5 6:30 0.2145 149.0

6:45 0.0495 34.4 6:45 0.1125 78.1 6:45 0.0675 46.9 6:45 0.1469 102.0 6:45 0.0788 54.7 6:45 0.7965 553.1 6:45 0.0083 5.8 6:45 0.1350 93.8 6:45 0.2063 143.2

7:00 0.0475 33.0 7:00 0.1080 75.0 7:00 0.0648 45.0 7:00 0.1410 97.9 7:00 0.0756 52.5 7:00 0.7646 531.0 7:00 0.0080 5.6 7:00 0.1296 90.0 7:00 0.1980 137.5

7:15 0.0455 31.6 7:15 0.1035 71.9 7:15 0.0621 43.1 7:15 0.1351 93.8 7:15 0.0725 50.3 7:15 0.7328 508.9 7:15 0.0077 5.3 7:15 0.1242 86.3 7:15 0.1898 131.8

7:30 0.0436 30.3 7:30 0.0990 68.8 7:30 0.0594 41.3 7:30 0.1293 89.8 7:30 0.0693 48.1 7:30 0.7009 486.8 7:30 0.0073 5.1 7:30 0.1188 82.5 7:30 0.1815 126.0

7:45 0.0416 28.9 7:45 0.0945 65.6 7:45 0.0567 39.4 7:45 0.1234 85.7 7:45 0.0662 45.9 7:45 0.6691 464.6 7:45 0.0070 4.9 7:45 0.1134 78.8 7:45 0.1733 120.3

8:00 0.0396 27.5 8:00 0.0900 62.5 8:00 0.0540 37.5 8:00 0.1175 81.6 8:00 0.0630 43.8 8:00 0.6372 442.5 8:00 0.0067 4.6 8:00 0.1080 75.0 8:00 0.1650 114.6

8:15 0.0376 26.1 8:15 0.0855 59.4 8:15 0.0513 35.6 8:15 0.1116 77.5 8:15 0.0599 41.6 8:15 0.6053 420.4 8:15 0.0063 4.4 8:15 0.1026 71.3 8:15 0.1568 108.9

8:30 0.0356 24.8 8:30 0.0810 56.3 8:30 0.0486 33.8 8:30 0.1058 73.4 8:30 0.0567 39.4 8:30 0.5735 398.3 8:30 0.0060 4.2 8:30 0.0972 67.5 8:30 0.1485 103.1

8:45 0.0337 23.4 8:45 0.0765 53.1 8:45 0.0459 31.9 8:45 0.0999 69.4 8:45 0.0536 37.2 8:45 0.5416 376.1 8:45 0.0057 3.9 8:45 0.0918 63.8 8:45 0.1403 97.4

9:00 0.0317 22.0 9:00 0.0720 50.0 9:00 0.0432 30.0 9:00 0.0940 65.3 9:00 0.0504 35.0 9:00 0.5098 354.0 9:00 0.0053 3.7 9:00 0.0864 60.0 9:00 0.1320 91.7

9:15 0.0297 20.6 9:15 0.0675 46.9 9:15 0.0405 28.1 9:15 0.0881 61.2 9:15 0.0473 32.8 9:15 0.4779 331.9 9:15 0.0050 3.5 9:15 0.0810 56.3 9:15 0.1238 85.9

9:30 0.0277 19.3 9:30 0.0630 43.8 9:30 0.0378 26.3 9:30 0.0823 57.1 9:30 0.0441 30.6 9:30 0.4460 309.8 9:30 0.0047 3.2 9:30 0.0756 52.5 9:30 0.1155 80.2

9:45 0.0257 17.9 9:45 0.0585 40.6 9:45 0.0351 24.4 9:45 0.0764 53.0 9:45 0.0410 28.4 9:45 0.4142 287.6 9:45 0.0043 3.0 9:45 0.0702 48.8 9:45 0.1073 74.5

10:00 0.0238 16.5 10:00 0.0540 37.5 10:00 0.0324 22.5 10:00 0.0705 49.0 10:00 0.0378 26.3 10:00 0.3823 265.5 10:00 0.0040 2.8 10:00 0.0648 45.0 10:00 0.0990 68.8

10:15 0.0218 15.1 10:15 0.0495 34.4 10:15 0.0297 20.6 10:15 0.0646 44.9 10:15 0.0347 24.1 10:15 0.3505 243.4 10:15 0.0037 2.5 10:15 0.0594 41.3 10:15 0.0908 63.0

10:30 0.0198 13.8 10:30 0.0450 31.3 10:30 0.0270 18.8 10:30 0.0588 40.8 10:30 0.0315 21.9 10:30 0.3186 221.3 10:30 0.0033 2.3 10:30 0.0540 37.5 10:30 0.0825 57.3

10:45 0.0178 12.4 10:45 0.0405 28.1 10:45 0.0243 16.9 10:45 0.0529 36.7 10:45 0.0284 19.7 10:45 0.2867 199.1 10:45 0.0030 2.1 10:45 0.0486 33.8 10:45 0.0743 51.6

11:00 0.0158 11.0 11:00 0.0360 25.0 11:00 0.0216 15.0 11:00 0.0470 32.6 11:00 0.0252 17.5 11:00 0.2549 177.0 11:00 0.0027 1.9 11:00 0.0432 30.0 11:00 0.0660 45.8

11:15 0.0139 9.6 11:15 0.0315 21.9 11:15 0.0189 13.1 11:15 0.0411 28.6 11:15 0.0221 15.3 11:15 0.2230 154.9 11:15 0.0023 1.6 11:15 0.0378 26.3 11:15 0.0578 40.1

11:30 0.0119 8.3 11:30 0.0270 18.8 11:30 0.0162 11.3 11:30 0.0353 24.5 11:30 0.0189 13.1 11:30 0.1912 132.8 11:30 0.0020 1.4 11:30 0.0324 22.5 11:30 0.0495 34.4

11:45 0.0099 6.9 11:45 0.0225 15.6 11:45 0.0135 9.4 11:45 0.0294 20.4 11:45 0.0158 10.9 11:45 0.1593 110.6 11:45 0.0017 1.2 11:45 0.0270 18.8 11:45 0.0413 28.6

12:00 0.0079 5.5 12:00 0.0180 12.5 12:00 0.0108 7.5 12:00 0.0235 16.3 12:00 0.0126 8.8 12:00 0.1274 88.5 12:00 0.0013 0.9 12:00 0.0216 15.0 12:00 0.0330 22.9

12:15 0.0059 4.1 12:15 0.0135 9.4 12:15 0.0081 5.6 12:15 0.0176 12.2 12:15 0.0095 6.6 12:15 0.0956 66.4 12:15 0.0010 0.7 12:15 0.0162 11.3 12:15 0.0248 17.2

12:30 0.0040 2.8 12:30 0.0090 6.3 12:30 0.0054 3.8 12:30 0.0118 8.2 12:30 0.0063 4.4 12:30 0.0637 44.3 12:30 0.0007 0.5 12:30 0.0108 7.5 12:30 0.0165 11.5

12:45 0.0020 1.4 12:45 0.0045 3.1 12:45 0.0027 1.9 12:45 0.0059 4.1 12:45 0.0032 2.2 12:45 0.0319 22.1 12:45 0.0003 0.2 12:45 0.0054 3.8 12:45 0.0083 5.7

13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0

Cedar Lakes 1Bridgeport Greyhawke 1 Greyhawke 2 Greyhawke 3 Woods Court South Booster Gerber Collision Cedar Lakes 2



UNIT HYDROGRAPH - 10 YEAR FLOWS

Time MGD
Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)

0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0

0:15 0.0108 7.5 0:15 0.0465 32.3 0:15 0.0250 17.4

0:30 0.0216 15.0 0:30 0.0930 64.6 0:30 0.0501 34.8

0:45 0.0324 22.5 0:45 0.1395 96.9 0:45 0.0751 52.2

1:00 0.0432 30.0 1:00 0.1860 129.2 1:00 0.1002 69.6

1:15 0.0423 29.4 1:15 0.0423 29.4 1:15 0.0423 29.4

1:30 0.0414 28.8 1:30 0.0414 28.8 1:30 0.0414 28.8

1:45 0.0405 28.1 1:45 0.0405 28.1 1:45 0.0405 28.1

2:00 0.0396 27.5 2:00 0.0396 27.5 2:00 0.0396 27.5

2:15 0.0387 26.9 2:15 0.0387 26.9 2:15 0.0387 26.9

2:30 0.0378 26.3 2:30 0.0378 26.3 2:30 0.0378 26.3

2:45 0.0369 25.6 2:45 0.0369 25.6 2:45 0.0369 25.6

3:00 0.0360 25.0 3:00 0.0360 25.0 3:00 0.0360 25.0

3:15 0.0351 24.4 3:15 0.0351 24.4 3:15 0.0351 24.4

3:30 0.0342 23.8 3:30 0.0342 23.8 3:30 0.0342 23.8

3:45 0.0333 23.1 3:45 0.0333 23.1 3:45 0.0333 23.1

4:00 0.0324 22.5 4:00 0.0324 22.5 4:00 0.0324 22.5

4:15 0.0315 21.9 4:15 0.0315 21.9 4:15 0.0315 21.9

4:30 0.0306 21.3 4:30 0.0306 21.3 4:30 0.0306 21.3

4:45 0.0297 20.6 4:45 0.0297 20.6 4:45 0.0297 20.6

5:00 0.0288 20.0 5:00 0.0288 20.0 5:00 0.0288 20.0

5:15 0.0279 19.4 5:15 0.0279 19.4 5:15 0.0279 19.4

5:30 0.0270 18.8 5:30 0.0270 18.8 5:30 0.0270 18.8

5:45 0.0261 18.1 5:45 0.0261 18.1 5:45 0.0261 18.1

6:00 0.0252 17.5 6:00 0.0252 17.5 6:00 0.0252 17.5

6:15 0.0243 16.9 6:15 0.0243 16.9 6:15 0.0243 16.9

6:30 0.0234 16.3 6:30 0.0234 16.3 6:30 0.0234 16.3

6:45 0.0225 15.6 6:45 0.0225 15.6 6:45 0.0225 15.6

7:00 0.0216 15.0 7:00 0.0216 15.0 7:00 0.0216 15.0

7:15 0.0207 14.4 7:15 0.0207 14.4 7:15 0.0207 14.4

7:30 0.0198 13.8 7:30 0.0198 13.8 7:30 0.0198 13.8

7:45 0.0189 13.1 7:45 0.0189 13.1 7:45 0.0189 13.1

8:00 0.0180 12.5 8:00 0.0180 12.5 8:00 0.0180 12.5

8:15 0.0171 11.9 8:15 0.0171 11.9 8:15 0.0171 11.9

8:30 0.0162 11.3 8:30 0.0162 11.3 8:30 0.0162 11.3

8:45 0.0153 10.6 8:45 0.0153 10.6 8:45 0.0153 10.6

9:00 0.0144 10.0 9:00 0.0144 10.0 9:00 0.0144 10.0

9:15 0.0135 9.4 9:15 0.0135 9.4 9:15 0.0135 9.4

9:30 0.0126 8.8 9:30 0.0126 8.8 9:30 0.0126 8.8

9:45 0.0117 8.1 9:45 0.0117 8.1 9:45 0.0117 8.1

10:00 0.0108 7.5 10:00 0.0108 7.5 10:00 0.0108 7.5

10:15 0.0099 6.9 10:15 0.0099 6.9 10:15 0.0099 6.9

10:30 0.0090 6.3 10:30 0.0090 6.3 10:30 0.0090 6.3

10:45 0.0081 5.6 10:45 0.0081 5.6 10:45 0.0081 5.6

11:00 0.0072 5.0 11:00 0.0072 5.0 11:00 0.0072 5.0

11:15 0.0063 4.4 11:15 0.0063 4.4 11:15 0.0063 4.4

11:30 0.0054 3.8 11:30 0.0054 3.8 11:30 0.0054 3.8

11:45 0.0045 3.1 11:45 0.0045 3.1 11:45 0.0045 3.1

12:00 0.0036 2.5 12:00 0.0036 2.5 12:00 0.0036 2.5

12:15 0.0027 1.9 12:15 0.0027 1.9 12:15 0.0027 1.9

12:30 0.0018 1.3 12:30 0.0018 1.3 12:30 0.0018 1.3

12:45 0.0009 0.6 12:45 0.0009 0.6 12:45 0.0009 0.6

13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0

Davenport Farms Diamond Crest_WestStonecreek Villas



Time MGD
Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)

0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0

0:15 0.0582 40.4 0:15 0.2440 169.4 0:15 0.0250 17.4 0:15 0.1061 73.7 0:15 0.1114 77.3 0:15 0.0243 16.9 0:15 0.0643 44.6 0:15 0.1350 93.8 0:15 0.0558 38.8 0:15 0.0238 16.5 0:15 0.0540 37.5

0:30 0.1165 80.9 0:30 0.4879 338.8 0:30 0.0501 34.8 0:30 0.2122 147.4 0:30 0.2227 154.7 0:30 0.0486 33.8 0:30 0.1285 89.3 0:30 0.2700 187.5 0:30 0.1116 77.5 0:30 0.0475 33.0 0:30 0.1080 75.0

0:45 0.1747 121.3 0:45 0.7319 508.3 0:45 0.0751 52.2 0:45 0.3183 221.1 0:45 0.3341 232.0 0:45 0.0729 50.6 0:45 0.1928 133.9 0:45 0.4050 281.3 0:45 0.1674 116.3 0:45 0.0713 49.5 0:45 0.1620 112.5

1:00 0.2330 161.8 1:00 0.9758 677.7 1:00 0.1002 69.6 1:00 0.4244 294.8 1:00 0.4455 309.4 1:00 0.0972 67.5 1:00 0.2570 178.5 1:00 0.5400 375.0 1:00 0.2232 155.0 1:00 0.0950 66.0 1:00 0.2160 150.0

1:15 0.2281 158.4 1:15 0.9555 663.6 1:15 0.0981 68.1 1:15 0.4156 288.6 1:15 0.4362 302.9 1:15 0.0952 66.1 1:15 0.2517 174.8 1:15 0.5288 367.2 1:15 0.2186 151.8 1:15 0.0931 64.6 1:15 0.2115 146.9

1:30 0.2232 155.0 1:30 0.9352 649.4 1:30 0.0960 66.7 1:30 0.4068 282.5 1:30 0.4269 296.5 1:30 0.0932 64.7 1:30 0.2463 171.1 1:30 0.5175 359.4 1:30 0.2139 148.5 1:30 0.0911 63.3 1:30 0.2070 143.8

1:45 0.2184 151.7 1:45 0.9149 635.3 1:45 0.0939 65.2 1:45 0.3979 276.3 1:45 0.4176 290.0 1:45 0.0911 63.3 1:45 0.2410 167.3 1:45 0.5063 351.6 1:45 0.2093 145.3 1:45 0.0891 61.9 1:45 0.2025 140.6

2:00 0.2135 148.3 2:00 0.8945 621.2 2:00 0.0918 63.8 2:00 0.3891 270.2 2:00 0.4083 283.6 2:00 0.0891 61.9 2:00 0.2356 163.6 2:00 0.4950 343.8 2:00 0.2046 142.1 2:00 0.0871 60.5 2:00 0.1980 137.5

2:15 0.2087 144.9 2:15 0.8742 607.1 2:15 0.0897 62.3 2:15 0.3802 264.0 2:15 0.3991 277.1 2:15 0.0871 60.5 2:15 0.2303 159.9 2:15 0.4838 335.9 2:15 0.2000 138.9 2:15 0.0851 59.1 2:15 0.1935 134.4

2:30 0.2038 141.6 2:30 0.8539 593.0 2:30 0.0876 60.9 2:30 0.3714 257.9 2:30 0.3898 270.7 2:30 0.0851 59.1 2:30 0.2249 156.2 2:30 0.4725 328.1 2:30 0.1953 135.6 2:30 0.0832 57.8 2:30 0.1890 131.3

2:45 0.1990 138.2 2:45 0.8335 578.8 2:45 0.0856 59.4 2:45 0.3625 251.8 2:45 0.3805 264.2 2:45 0.0830 57.7 2:45 0.2196 152.5 2:45 0.4613 320.3 2:45 0.1907 132.4 2:45 0.0812 56.4 2:45 0.1845 128.1

3:00 0.1941 134.8 3:00 0.8132 564.7 3:00 0.0835 58.0 3:00 0.3537 245.6 3:00 0.3712 257.8 3:00 0.0810 56.3 3:00 0.2142 148.8 3:00 0.4500 312.5 3:00 0.1860 129.2 3:00 0.0792 55.0 3:00 0.1800 125.0

3:15 0.1893 131.4 3:15 0.7929 550.6 3:15 0.0814 56.5 3:15 0.3449 239.5 3:15 0.3619 251.4 3:15 0.0790 54.8 3:15 0.2088 145.0 3:15 0.4388 304.7 3:15 0.1814 125.9 3:15 0.0772 53.6 3:15 0.1755 121.9

3:30 0.1844 128.1 3:30 0.7725 536.5 3:30 0.0793 55.1 3:30 0.3360 233.3 3:30 0.3527 244.9 3:30 0.0770 53.4 3:30 0.2035 141.3 3:30 0.4275 296.9 3:30 0.1767 122.7 3:30 0.0752 52.3 3:30 0.1710 118.8

3:45 0.1796 124.7 3:45 0.7522 522.4 3:45 0.0772 53.6 3:45 0.3272 227.2 3:45 0.3434 238.5 3:45 0.0749 52.0 3:45 0.1981 137.6 3:45 0.4163 289.1 3:45 0.1721 119.5 3:45 0.0733 50.9 3:45 0.1665 115.6

4:00 0.1747 121.3 4:00 0.7319 508.3 4:00 0.0751 52.2 4:00 0.3183 221.1 4:00 0.3341 232.0 4:00 0.0729 50.6 4:00 0.1928 133.9 4:00 0.4050 281.3 4:00 0.1674 116.3 4:00 0.0713 49.5 4:00 0.1620 112.5

4:15 0.1699 118.0 4:15 0.7116 494.1 4:15 0.0730 50.7 4:15 0.3095 214.9 4:15 0.3248 225.6 4:15 0.0709 49.2 4:15 0.1874 130.2 4:15 0.3938 273.4 4:15 0.1628 113.0 4:15 0.0693 48.1 4:15 0.1575 109.4

4:30 0.1650 114.6 4:30 0.6912 480.0 4:30 0.0710 49.3 4:30 0.3006 208.8 4:30 0.3155 219.1 4:30 0.0689 47.8 4:30 0.1821 126.4 4:30 0.3825 265.6 4:30 0.1581 109.8 4:30 0.0673 46.8 4:30 0.1530 106.3

4:45 0.1602 111.2 4:45 0.6709 465.9 4:45 0.0689 47.8 4:45 0.2918 202.6 4:45 0.3063 212.7 4:45 0.0668 46.4 4:45 0.1767 122.7 4:45 0.3713 257.8 4:45 0.1535 106.6 4:45 0.0653 45.4 4:45 0.1485 103.1

5:00 0.1553 107.9 5:00 0.6506 451.8 5:00 0.0668 46.4 5:00 0.2830 196.5 5:00 0.2970 206.2 5:00 0.0648 45.0 5:00 0.1714 119.0 5:00 0.3600 250.0 5:00 0.1488 103.3 5:00 0.0634 44.0 5:00 0.1440 100.0

5:15 0.1505 104.5 5:15 0.6302 437.7 5:15 0.0647 44.9 5:15 0.2741 190.4 5:15 0.2877 199.8 5:15 0.0628 43.6 5:15 0.1660 115.3 5:15 0.3488 242.2 5:15 0.1442 100.1 5:15 0.0614 42.6 5:15 0.1395 96.9

5:30 0.1456 101.1 5:30 0.6099 423.5 5:30 0.0626 43.5 5:30 0.2653 184.2 5:30 0.2784 193.3 5:30 0.0608 42.2 5:30 0.1607 111.6 5:30 0.3375 234.4 5:30 0.1395 96.9 5:30 0.0594 41.3 5:30 0.1350 93.8

5:45 0.1407 97.7 5:45 0.5896 409.4 5:45 0.0605 42.0 5:45 0.2564 178.1 5:45 0.2691 186.9 5:45 0.0587 40.8 5:45 0.1553 107.8 5:45 0.3263 226.6 5:45 0.1349 93.6 5:45 0.0574 39.9 5:45 0.1305 90.6

6:00 0.1359 94.4 6:00 0.5692 395.3 6:00 0.0584 40.6 6:00 0.2476 171.9 6:00 0.2599 180.5 6:00 0.0567 39.4 6:00 0.1499 104.1 6:00 0.3150 218.8 6:00 0.1302 90.4 6:00 0.0554 38.5 6:00 0.1260 87.5

6:15 0.1310 91.0 6:15 0.5489 381.2 6:15 0.0563 39.1 6:15 0.2387 165.8 6:15 0.2506 174.0 6:15 0.0547 38.0 6:15 0.1446 100.4 6:15 0.3038 210.9 6:15 0.1256 87.2 6:15 0.0535 37.1 6:15 0.1215 84.4

6:30 0.1262 87.6 6:30 0.5286 367.1 6:30 0.0543 37.7 6:30 0.2299 159.7 6:30 0.2413 167.6 6:30 0.0527 36.6 6:30 0.1392 96.7 6:30 0.2925 203.1 6:30 0.1209 84.0 6:30 0.0515 35.8 6:30 0.1170 81.3

6:45 0.1213 84.3 6:45 0.5083 353.0 6:45 0.0522 36.2 6:45 0.2211 153.5 6:45 0.2320 161.1 6:45 0.0506 35.2 6:45 0.1339 93.0 6:45 0.2813 195.3 6:45 0.1163 80.7 6:45 0.0495 34.4 6:45 0.1125 78.1

7:00 0.1165 80.9 7:00 0.4879 338.8 7:00 0.0501 34.8 7:00 0.2122 147.4 7:00 0.2227 154.7 7:00 0.0486 33.8 7:00 0.1285 89.3 7:00 0.2700 187.5 7:00 0.1116 77.5 7:00 0.0475 33.0 7:00 0.1080 75.0

7:15 0.1116 77.5 7:15 0.4676 324.7 7:15 0.0480 33.3 7:15 0.2034 141.2 7:15 0.2135 148.2 7:15 0.0466 32.3 7:15 0.1232 85.5 7:15 0.2588 179.7 7:15 0.1070 74.3 7:15 0.0455 31.6 7:15 0.1035 71.9

7:30 0.1068 74.1 7:30 0.4473 310.6 7:30 0.0459 31.9 7:30 0.1945 135.1 7:30 0.2042 141.8 7:30 0.0446 30.9 7:30 0.1178 81.8 7:30 0.2475 171.9 7:30 0.1023 71.0 7:30 0.0436 30.3 7:30 0.0990 68.8

7:45 0.1019 70.8 7:45 0.4269 296.5 7:45 0.0438 30.4 7:45 0.1857 129.0 7:45 0.1949 135.3 7:45 0.0425 29.5 7:45 0.1125 78.1 7:45 0.2363 164.1 7:45 0.0977 67.8 7:45 0.0416 28.9 7:45 0.0945 65.6

8:00 0.0971 67.4 8:00 0.4066 282.4 8:00 0.0417 29.0 8:00 0.1769 122.8 8:00 0.1856 128.9 8:00 0.0405 28.1 8:00 0.1071 74.4 8:00 0.2250 156.3 8:00 0.0930 64.6 8:00 0.0396 27.5 8:00 0.0900 62.5

8:15 0.0922 64.0 8:15 0.3863 268.2 8:15 0.0396 27.5 8:15 0.1680 116.7 8:15 0.1763 122.5 8:15 0.0385 26.7 8:15 0.1017 70.7 8:15 0.2138 148.4 8:15 0.0884 61.4 8:15 0.0376 26.1 8:15 0.0855 59.4

8:30 0.0874 60.7 8:30 0.3659 254.1 8:30 0.0376 26.1 8:30 0.1592 110.5 8:30 0.1671 116.0 8:30 0.0365 25.3 8:30 0.0964 66.9 8:30 0.2025 140.6 8:30 0.0837 58.1 8:30 0.0356 24.8 8:30 0.0810 56.3

8:45 0.0825 57.3 8:45 0.3456 240.0 8:45 0.0355 24.6 8:45 0.1503 104.4 8:45 0.1578 109.6 8:45 0.0344 23.9 8:45 0.0910 63.2 8:45 0.1913 132.8 8:45 0.0791 54.9 8:45 0.0337 23.4 8:45 0.0765 53.1

9:00 0.0777 53.9 9:00 0.3253 225.9 9:00 0.0334 23.2 9:00 0.1415 98.3 9:00 0.1485 103.1 9:00 0.0324 22.5 9:00 0.0857 59.5 9:00 0.1800 125.0 9:00 0.0744 51.7 9:00 0.0317 22.0 9:00 0.0720 50.0

9:15 0.0728 50.6 9:15 0.3050 211.8 9:15 0.0313 21.7 9:15 0.1326 92.1 9:15 0.1392 96.7 9:15 0.0304 21.1 9:15 0.0803 55.8 9:15 0.1688 117.2 9:15 0.0698 48.4 9:15 0.0297 20.6 9:15 0.0675 46.9

9:30 0.0679 47.2 9:30 0.2846 197.7 9:30 0.0292 20.3 9:30 0.1238 86.0 9:30 0.1299 90.2 9:30 0.0284 19.7 9:30 0.0750 52.1 9:30 0.1575 109.4 9:30 0.0651 45.2 9:30 0.0277 19.3 9:30 0.0630 43.8

9:45 0.0631 43.8 9:45 0.2643 183.5 9:45 0.0271 18.8 9:45 0.1150 79.8 9:45 0.1206 83.8 9:45 0.0263 18.3 9:45 0.0696 48.3 9:45 0.1463 101.6 9:45 0.0605 42.0 9:45 0.0257 17.9 9:45 0.0585 40.6

10:00 0.0582 40.4 10:00 0.2440 169.4 10:00 0.0250 17.4 10:00 0.1061 73.7 10:00 0.1114 77.3 10:00 0.0243 16.9 10:00 0.0643 44.6 10:00 0.1350 93.8 10:00 0.0558 38.8 10:00 0.0238 16.5 10:00 0.0540 37.5

10:15 0.0534 37.1 10:15 0.2236 155.3 10:15 0.0230 15.9 10:15 0.0973 67.5 10:15 0.1021 70.9 10:15 0.0223 15.5 10:15 0.0589 40.9 10:15 0.1238 85.9 10:15 0.0512 35.5 10:15 0.0218 15.1 10:15 0.0495 34.4

10:30 0.0485 33.7 10:30 0.2033 141.2 10:30 0.0209 14.5 10:30 0.0884 61.4 10:30 0.0928 64.4 10:30 0.0203 14.1 10:30 0.0536 37.2 10:30 0.1125 78.1 10:30 0.0465 32.3 10:30 0.0198 13.8 10:30 0.0450 31.3

10:45 0.0437 30.3 10:45 0.1830 127.1 10:45 0.0188 13.0 10:45 0.0796 55.3 10:45 0.0835 58.0 10:45 0.0182 12.7 10:45 0.0482 33.5 10:45 0.1013 70.3 10:45 0.0419 29.1 10:45 0.0178 12.4 10:45 0.0405 28.1

11:00 0.0388 27.0 11:00 0.1626 112.9 11:00 0.0167 11.6 11:00 0.0707 49.1 11:00 0.0742 51.6 11:00 0.0162 11.3 11:00 0.0428 29.8 11:00 0.0900 62.5 11:00 0.0372 25.8 11:00 0.0158 11.0 11:00 0.0360 25.0

11:15 0.0340 23.6 11:15 0.1423 98.8 11:15 0.0146 10.1 11:15 0.0619 43.0 11:15 0.0650 45.1 11:15 0.0142 9.8 11:15 0.0375 26.0 11:15 0.0788 54.7 11:15 0.0326 22.6 11:15 0.0139 9.6 11:15 0.0315 21.9

11:30 0.0291 20.2 11:30 0.1220 84.7 11:30 0.0125 8.7 11:30 0.0531 36.8 11:30 0.0557 38.7 11:30 0.0122 8.4 11:30 0.0321 22.3 11:30 0.0675 46.9 11:30 0.0279 19.4 11:30 0.0119 8.3 11:30 0.0270 18.8

11:45 0.0243 16.9 11:45 0.1017 70.6 11:45 0.0104 7.2 11:45 0.0442 30.7 11:45 0.0464 32.2 11:45 0.0101 7.0 11:45 0.0268 18.6 11:45 0.0563 39.1 11:45 0.0233 16.1 11:45 0.0099 6.9 11:45 0.0225 15.6

12:00 0.0194 13.5 12:00 0.0813 56.5 12:00 0.0083 5.8 12:00 0.0354 24.6 12:00 0.0371 25.8 12:00 0.0081 5.6 12:00 0.0214 14.9 12:00 0.0450 31.3 12:00 0.0186 12.9 12:00 0.0079 5.5 12:00 0.0180 12.5

12:15 0.0146 10.1 12:15 0.0610 42.4 12:15 0.0063 4.3 12:15 0.0265 18.4 12:15 0.0278 19.3 12:15 0.0061 4.2 12:15 0.0161 11.2 12:15 0.0338 23.4 12:15 0.0140 9.7 12:15 0.0059 4.1 12:15 0.0135 9.4

12:30 0.0097 6.7 12:30 0.0407 28.2 12:30 0.0042 2.9 12:30 0.0177 12.3 12:30 0.0186 12.9 12:30 0.0041 2.8 12:30 0.0107 7.4 12:30 0.0225 15.6 12:30 0.0093 6.5 12:30 0.0040 2.8 12:30 0.0090 6.3

12:45 0.0049 3.4 12:45 0.0203 14.1 12:45 0.0021 1.4 12:45 0.0088 6.1 12:45 0.0093 6.4 12:45 0.0020 1.4 12:45 0.0054 3.7 12:45 0.0113 7.8 12:45 0.0047 3.2 12:45 0.0020 1.4 12:45 0.0045 3.1

13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0

UNIT HYDROGRAPH - ULTIMATE BUILD OUT FLOWS
Harbor Lakes New PS DF New PS W of DC Diamond Crest Wildflower Rock Creek Rollins Landing Big Harborview Bridgeport Greyhawke 1Lakeview Drive



Time MGD
Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD Flow (gpm) Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)

0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0

0:15 0.0324 22.5 0:15 0.0648 45.0 0:15 0.0648 45.0 0:15 0.0990 68.8 0:15 0.0108 7.5 0:15 0.0378 26.3 0:15 0.4320 300.0 0:15 0.0040 2.8 0:15 0.2033 141.2 0:15 0.8827 613.0 0:15 0.3939 273.5

0:30 0.0648 45.0 0:30 0.1296 90.0 0:30 0.1296 90.0 0:30 0.1980 137.5 0:30 0.0216 15.0 0:30 0.0756 52.5 0:30 0.8640 600.0 0:30 0.0080 5.6 0:30 0.4067 282.4 0:30 1.7654 1226.0 0:30 0.7877 547.0

0:45 0.0972 67.5 0:45 0.1944 135.0 0:45 0.1944 135.0 0:45 0.2970 206.3 0:45 0.0324 22.5 0:45 0.1134 78.8 0:45 1.2960 900.0 0:45 0.0120 8.3 0:45 0.6100 423.6 0:45 2.6482 1839.0 0:45 1.1816 820.5

1:00 0.1296 90.0 1:00 0.2592 180.0 1:00 0.2592 180.0 1:00 0.3960 275.0 1:00 0.0432 30.0 1:00 0.1512 105.0 1:00 1.7280 1200.0 1:00 0.0160 11.1 1:00 0.8133 564.8 1:00 3.5309 2452.0 1:00 1.5754 1094.0

1:15 0.1269 88.1 1:15 0.2538 176.3 1:15 0.2538 176.3 1:15 0.3878 269.3 1:15 0.0423 29.4 1:15 0.1481 102.8 1:15 1.6920 1175.0 1:15 0.0157 10.9 1:15 0.7964 553.0 1:15 3.4573 2400.9 1:15 1.5426 1071.3

1:30 0.1242 86.3 1:30 0.2484 172.5 1:30 0.2484 172.5 1:30 0.3795 263.5 1:30 0.0414 28.8 1:30 0.1449 100.6 1:30 1.6560 1150.0 1:30 0.0153 10.6 1:30 0.7794 541.3 1:30 3.3838 2349.8 1:30 1.5098 1048.5

1:45 0.1215 84.4 1:45 0.2430 168.8 1:45 0.2430 168.8 1:45 0.3713 257.8 1:45 0.0405 28.1 1:45 0.1418 98.4 1:45 1.6200 1125.0 1:45 0.0150 10.4 1:45 0.7625 529.5 1:45 3.3102 2298.8 1:45 1.4770 1025.7

2:00 0.1188 82.5 2:00 0.2376 165.0 2:00 0.2376 165.0 2:00 0.3630 252.1 2:00 0.0396 27.5 2:00 0.1386 96.3 2:00 1.5840 1100.0 2:00 0.0147 10.2 2:00 0.7455 517.7 2:00 3.2367 2247.7 2:00 1.4441 1002.9

2:15 0.1161 80.6 2:15 0.2322 161.3 2:15 0.2322 161.3 2:15 0.3548 246.4 2:15 0.0387 26.9 2:15 0.1355 94.1 2:15 1.5480 1075.0 2:15 0.0143 10.0 2:15 0.7286 506.0 2:15 3.1631 2196.6 2:15 1.4113 980.1

2:30 0.1134 78.8 2:30 0.2268 157.5 2:30 0.2268 157.5 2:30 0.3465 240.6 2:30 0.0378 26.3 2:30 0.1323 91.9 2:30 1.5120 1050.0 2:30 0.0140 9.7 2:30 0.7117 494.2 2:30 3.0895 2145.5 2:30 1.3785 957.3

2:45 0.1107 76.9 2:45 0.2214 153.8 2:45 0.2214 153.8 2:45 0.3383 234.9 2:45 0.0369 25.6 2:45 0.1292 89.7 2:45 1.4760 1025.0 2:45 0.0137 9.5 2:45 0.6947 482.4 2:45 3.0160 2094.4 2:45 1.3457 934.5

3:00 0.1080 75.0 3:00 0.2160 150.0 3:00 0.2160 150.0 3:00 0.3300 229.2 3:00 0.0360 25.0 3:00 0.1260 87.5 3:00 1.4400 1000.0 3:00 0.0133 9.3 3:00 0.6778 470.7 3:00 2.9424 2043.3 3:00 1.3129 911.7

3:15 0.1053 73.1 3:15 0.2106 146.3 3:15 0.2106 146.3 3:15 0.3218 223.4 3:15 0.0351 24.4 3:15 0.1229 85.3 3:15 1.4040 975.0 3:15 0.0130 9.0 3:15 0.6608 458.9 3:15 2.8689 1992.3 3:15 1.2800 888.9

3:30 0.1026 71.3 3:30 0.2052 142.5 3:30 0.2052 142.5 3:30 0.3135 217.7 3:30 0.0342 23.8 3:30 0.1197 83.1 3:30 1.3680 950.0 3:30 0.0127 8.8 3:30 0.6439 447.1 3:30 2.7953 1941.2 3:30 1.2472 866.1

3:45 0.0999 69.4 3:45 0.1998 138.8 3:45 0.1998 138.8 3:45 0.3053 212.0 3:45 0.0333 23.1 3:45 0.1166 80.9 3:45 1.3320 925.0 3:45 0.0123 8.6 3:45 0.6269 435.4 3:45 2.7217 1890.1 3:45 1.2144 843.3

4:00 0.0972 67.5 4:00 0.1944 135.0 4:00 0.1944 135.0 4:00 0.2970 206.3 4:00 0.0324 22.5 4:00 0.1134 78.8 4:00 1.2960 900.0 4:00 0.0120 8.3 4:00 0.6100 423.6 4:00 2.6482 1839.0 4:00 1.1816 820.5

4:15 0.0945 65.6 4:15 0.1890 131.3 4:15 0.1890 131.3 4:15 0.2888 200.5 4:15 0.0315 21.9 4:15 0.1103 76.6 4:15 1.2600 875.0 4:15 0.0117 8.1 4:15 0.5930 411.8 4:15 2.5746 1787.9 4:15 1.1487 797.7

4:30 0.0918 63.8 4:30 0.1836 127.5 4:30 0.1836 127.5 4:30 0.2805 194.8 4:30 0.0306 21.3 4:30 0.1071 74.4 4:30 1.2240 850.0 4:30 0.0113 7.9 4:30 0.5761 400.1 4:30 2.5011 1736.8 4:30 1.1159 774.9

4:45 0.0891 61.9 4:45 0.1782 123.8 4:45 0.1782 123.8 4:45 0.2723 189.1 4:45 0.0297 20.6 4:45 0.1040 72.2 4:45 1.1880 825.0 4:45 0.0110 7.6 4:45 0.5592 388.3 4:45 2.4275 1685.8 4:45 1.0831 752.2

5:00 0.0864 60.0 5:00 0.1728 120.0 5:00 0.1728 120.0 5:00 0.2640 183.3 5:00 0.0288 20.0 5:00 0.1008 70.0 5:00 1.1520 800.0 5:00 0.0107 7.4 5:00 0.5422 376.5 5:00 2.3539 1634.7 5:00 1.0503 729.4

5:15 0.0837 58.1 5:15 0.1674 116.3 5:15 0.1674 116.3 5:15 0.2558 177.6 5:15 0.0279 19.4 5:15 0.0977 67.8 5:15 1.1160 775.0 5:15 0.0103 7.2 5:15 0.5253 364.8 5:15 2.2804 1583.6 5:15 1.0175 706.6

5:30 0.0810 56.3 5:30 0.1620 112.5 5:30 0.1620 112.5 5:30 0.2475 171.9 5:30 0.0270 18.8 5:30 0.0945 65.6 5:30 1.0800 750.0 5:30 0.0100 6.9 5:30 0.5083 353.0 5:30 2.2068 1532.5 5:30 0.9846 683.8

5:45 0.0783 54.4 5:45 0.1566 108.8 5:45 0.1566 108.8 5:45 0.2393 166.1 5:45 0.0261 18.1 5:45 0.0914 63.4 5:45 1.0440 725.0 5:45 0.0097 6.7 5:45 0.4914 341.2 5:45 2.1333 1481.4 5:45 0.9518 661.0

6:00 0.0756 52.5 6:00 0.1512 105.0 6:00 0.1512 105.0 6:00 0.2310 160.4 6:00 0.0252 17.5 6:00 0.0882 61.3 6:00 1.0080 700.0 6:00 0.0093 6.5 6:00 0.4744 329.5 6:00 2.0597 1430.3 6:00 0.9190 638.2

6:15 0.0729 50.6 6:15 0.1458 101.3 6:15 0.1458 101.3 6:15 0.2228 154.7 6:15 0.0243 16.9 6:15 0.0851 59.1 6:15 0.9720 675.0 6:15 0.0090 6.3 6:15 0.4575 317.7 6:15 1.9861 1379.3 6:15 0.8862 615.4

6:30 0.0702 48.8 6:30 0.1404 97.5 6:30 0.1404 97.5 6:30 0.2145 149.0 6:30 0.0234 16.3 6:30 0.0819 56.9 6:30 0.9360 650.0 6:30 0.0087 6.0 6:30 0.4405 305.9 6:30 1.9126 1328.2 6:30 0.8534 592.6

6:45 0.0675 46.9 6:45 0.1350 93.8 6:45 0.1350 93.8 6:45 0.2063 143.2 6:45 0.0225 15.6 6:45 0.0788 54.7 6:45 0.9000 625.0 6:45 0.0083 5.8 6:45 0.4236 294.2 6:45 1.8390 1277.1 6:45 0.8205 569.8

7:00 0.0648 45.0 7:00 0.1296 90.0 7:00 0.1296 90.0 7:00 0.1980 137.5 7:00 0.0216 15.0 7:00 0.0756 52.5 7:00 0.8640 600.0 7:00 0.0080 5.6 7:00 0.4067 282.4 7:00 1.7654 1226.0 7:00 0.7877 547.0

7:15 0.0621 43.1 7:15 0.1242 86.3 7:15 0.1242 86.3 7:15 0.1898 131.8 7:15 0.0207 14.4 7:15 0.0725 50.3 7:15 0.8280 575.0 7:15 0.0077 5.3 7:15 0.3897 270.6 7:15 1.6919 1174.9 7:15 0.7549 524.2

7:30 0.0594 41.3 7:30 0.1188 82.5 7:30 0.1188 82.5 7:30 0.1815 126.0 7:30 0.0198 13.8 7:30 0.0693 48.1 7:30 0.7920 550.0 7:30 0.0073 5.1 7:30 0.3728 258.9 7:30 1.6183 1123.8 7:30 0.7221 501.4

7:45 0.0567 39.4 7:45 0.1134 78.8 7:45 0.1134 78.8 7:45 0.1733 120.3 7:45 0.0189 13.1 7:45 0.0662 45.9 7:45 0.7560 525.0 7:45 0.0070 4.9 7:45 0.3558 247.1 7:45 1.5448 1072.8 7:45 0.6892 478.6

8:00 0.0540 37.5 8:00 0.1080 75.0 8:00 0.1080 75.0 8:00 0.1650 114.6 8:00 0.0180 12.5 8:00 0.0630 43.8 8:00 0.7200 500.0 8:00 0.0067 4.6 8:00 0.3389 235.3 8:00 1.4712 1021.7 8:00 0.6564 455.9

8:15 0.0513 35.6 8:15 0.1026 71.3 8:15 0.1026 71.3 8:15 0.1568 108.9 8:15 0.0171 11.9 8:15 0.0599 41.6 8:15 0.6840 475.0 8:15 0.0063 4.4 8:15 0.3219 223.6 8:15 1.3976 970.6 8:15 0.6236 433.1

8:30 0.0486 33.8 8:30 0.0972 67.5 8:30 0.0972 67.5 8:30 0.1485 103.1 8:30 0.0162 11.3 8:30 0.0567 39.4 8:30 0.6480 450.0 8:30 0.0060 4.2 8:30 0.3050 211.8 8:30 1.3241 919.5 8:30 0.5908 410.3

8:45 0.0459 31.9 8:45 0.0918 63.8 8:45 0.0918 63.8 8:45 0.1403 97.4 8:45 0.0153 10.6 8:45 0.0536 37.2 8:45 0.6120 425.0 8:45 0.0057 3.9 8:45 0.2880 200.0 8:45 1.2505 868.4 8:45 0.5580 387.5

9:00 0.0432 30.0 9:00 0.0864 60.0 9:00 0.0864 60.0 9:00 0.1320 91.7 9:00 0.0144 10.0 9:00 0.0504 35.0 9:00 0.5760 400.0 9:00 0.0053 3.7 9:00 0.2711 188.3 9:00 1.1770 817.3 9:00 0.5251 364.7

9:15 0.0405 28.1 9:15 0.0810 56.3 9:15 0.0810 56.3 9:15 0.1238 85.9 9:15 0.0135 9.4 9:15 0.0473 32.8 9:15 0.5400 375.0 9:15 0.0050 3.5 9:15 0.2542 176.5 9:15 1.1034 766.3 9:15 0.4923 341.9

9:30 0.0378 26.3 9:30 0.0756 52.5 9:30 0.0756 52.5 9:30 0.1155 80.2 9:30 0.0126 8.8 9:30 0.0441 30.6 9:30 0.5040 350.0 9:30 0.0047 3.2 9:30 0.2372 164.7 9:30 1.0298 715.2 9:30 0.4595 319.1

9:45 0.0351 24.4 9:45 0.0702 48.8 9:45 0.0702 48.8 9:45 0.1073 74.5 9:45 0.0117 8.1 9:45 0.0410 28.4 9:45 0.4680 325.0 9:45 0.0043 3.0 9:45 0.2203 153.0 9:45 0.9563 664.1 9:45 0.4267 296.3

10:00 0.0324 22.5 10:00 0.0648 45.0 10:00 0.0648 45.0 10:00 0.0990 68.8 10:00 0.0108 7.5 10:00 0.0378 26.3 10:00 0.4320 300.0 10:00 0.0040 2.8 10:00 0.2033 141.2 10:00 0.8827 613.0 10:00 0.3939 273.5

10:15 0.0297 20.6 10:15 0.0594 41.3 10:15 0.0594 41.3 10:15 0.0908 63.0 10:15 0.0099 6.9 10:15 0.0347 24.1 10:15 0.3960 275.0 10:15 0.0037 2.5 10:15 0.1864 129.4 10:15 0.8092 561.9 10:15 0.3610 250.7

10:30 0.0270 18.8 10:30 0.0540 37.5 10:30 0.0540 37.5 10:30 0.0825 57.3 10:30 0.0090 6.3 10:30 0.0315 21.9 10:30 0.3600 250.0 10:30 0.0033 2.3 10:30 0.1694 117.7 10:30 0.7356 510.8 10:30 0.3282 227.9

10:45 0.0243 16.9 10:45 0.0486 33.8 10:45 0.0486 33.8 10:45 0.0743 51.6 10:45 0.0081 5.6 10:45 0.0284 19.7 10:45 0.3240 225.0 10:45 0.0030 2.1 10:45 0.1525 105.9 10:45 0.6620 459.8 10:45 0.2954 205.1

11:00 0.0216 15.0 11:00 0.0432 30.0 11:00 0.0432 30.0 11:00 0.0660 45.8 11:00 0.0072 5.0 11:00 0.0252 17.5 11:00 0.2880 200.0 11:00 0.0027 1.9 11:00 0.1356 94.1 11:00 0.5885 408.7 11:00 0.2626 182.3

11:15 0.0189 13.1 11:15 0.0378 26.3 11:15 0.0378 26.3 11:15 0.0578 40.1 11:15 0.0063 4.4 11:15 0.0221 15.3 11:15 0.2520 175.0 11:15 0.0023 1.6 11:15 0.1186 82.4 11:15 0.5149 357.6 11:15 0.2297 159.5

11:30 0.0162 11.3 11:30 0.0324 22.5 11:30 0.0324 22.5 11:30 0.0495 34.4 11:30 0.0054 3.8 11:30 0.0189 13.1 11:30 0.2160 150.0 11:30 0.0020 1.4 11:30 0.1017 70.6 11:30 0.4414 306.5 11:30 0.1969 136.8

11:45 0.0135 9.4 11:45 0.0270 18.8 11:45 0.0270 18.8 11:45 0.0413 28.6 11:45 0.0045 3.1 11:45 0.0158 10.9 11:45 0.1800 125.0 11:45 0.0017 1.2 11:45 0.0847 58.8 11:45 0.3678 255.4 11:45 0.1641 114.0

12:00 0.0108 7.5 12:00 0.0216 15.0 12:00 0.0216 15.0 12:00 0.0330 22.9 12:00 0.0036 2.5 12:00 0.0126 8.8 12:00 0.1440 100.0 12:00 0.0013 0.9 12:00 0.0678 47.1 12:00 0.2942 204.3 12:00 0.1313 91.2

12:15 0.0081 5.6 12:15 0.0162 11.3 12:15 0.0162 11.3 12:15 0.0248 17.2 12:15 0.0027 1.9 12:15 0.0095 6.6 12:15 0.1080 75.0 12:15 0.0010 0.7 12:15 0.0508 35.3 12:15 0.2207 153.3 12:15 0.0985 68.4

12:30 0.0054 3.8 12:30 0.0108 7.5 12:30 0.0108 7.5 12:30 0.0165 11.5 12:30 0.0018 1.3 12:30 0.0063 4.4 12:30 0.0720 50.0 12:30 0.0007 0.5 12:30 0.0339 23.5 12:30 0.1471 102.2 12:30 0.0656 45.6

12:45 0.0027 1.9 12:45 0.0054 3.8 12:45 0.0054 3.8 12:45 0.0083 5.7 12:45 0.0009 0.6 12:45 0.0032 2.2 12:45 0.0360 25.0 12:45 0.0003 0.2 12:45 0.0169 11.8 12:45 0.0736 51.1 12:45 0.0328 22.8

13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0

UNIT HYDROGRAPH - ULTIMATE BUILD OUT FLOWS
Cedar Lakes 1 Stonecreek Villas South Booster Owens Branch Segment 7 Owens Branch Segment 6 Owens Branch Segment 5Woods CourtGreyhawke 2 Greyhawke 3 Gerber CollisionCedar Lakes 2



Time MGD
Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)

0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0

0:15 0.3161 219.5 0:15 0.0575 39.9 0:15 0.1915 133.0 0:15 0.0648 45.0 0:15 0.3010 209.0 0:15 0.0658 45.7 0:15 0.0000 0.0 0:15 0.2159 149.9 0:15 0.0903 62.7 0:15 0.4184 290.6 0:15 0.1549 107.6 0:15 0.3771 261.9

0:30 0.6322 439.0 0:30 0.1149 79.8 0:30 0.3831 266.0 0:30 0.1296 90.0 0:30 0.6019 418.0 0:30 0.1316 91.4 0:30 0.0000 0.0 0:30 0.4318 299.9 0:30 0.1806 125.4 0:30 0.8369 581.2 0:30 0.3098 215.2 0:30 0.7542 523.8

0:45 0.9482 658.5 0:45 0.1724 119.7 0:45 0.5746 399.0 0:45 0.1944 135.0 0:45 0.9029 627.0 0:45 0.1975 137.1 0:45 0.0000 0.0 0:45 0.6477 449.8 0:45 0.2710 188.2 0:45 1.2553 871.8 0:45 0.4647 322.7 0:45 1.1313 785.6

1:00 1.2643 878.0 1:00 0.2298 159.6 1:00 0.7662 532.0 1:00 0.2592 180.0 1:00 1.2038 836.0 1:00 0.2633 182.8 1:00 0.0000 0.0 1:00 0.8636 599.7 1:00 0.3613 250.9 1:00 1.6738 1162.3 1:00 0.6197 430.3 1:00 1.5084 1047.5

1:15 1.2380 859.7 1:15 0.2250 156.3 1:15 0.7502 521.0 1:15 0.2538 176.3 1:15 1.1788 818.6 1:15 0.2578 179.0 1:15 0.0000 0.0 1:15 0.8456 587.3 1:15 0.3538 245.7 1:15 1.6389 1138.1 1:15 0.6068 421.4 1:15 1.4770 1025.7

1:30 1.2116 841.4 1:30 0.2203 153.0 1:30 0.7342 509.9 1:30 0.2484 172.5 1:30 1.1537 801.2 1:30 0.2523 175.2 1:30 0.0000 0.0 1:30 0.8277 574.8 1:30 0.3462 240.4 1:30 1.6040 1113.9 1:30 0.5938 412.4 1:30 1.4456 1003.9

1:45 1.1853 823.1 1:45 0.2155 149.6 1:45 0.7183 498.8 1:45 0.2430 168.8 1:45 1.1286 783.8 1:45 0.2468 171.4 1:45 0.0000 0.0 1:45 0.8097 562.3 1:45 0.3387 235.2 1:45 1.5692 1089.7 1:45 0.5809 403.4 1:45 1.4142 982.1

2:00 1.1590 804.8 2:00 0.2107 146.3 2:00 0.7023 487.7 2:00 0.2376 165.0 2:00 1.1035 766.3 2:00 0.2414 167.6 2:00 0.0000 0.0 2:00 0.7917 549.8 2:00 0.3312 230.0 2:00 1.5343 1065.5 2:00 0.5680 394.5 2:00 1.3827 960.2

2:15 1.1326 786.5 2:15 0.2059 143.0 2:15 0.6863 476.6 2:15 0.2322 161.3 2:15 1.0784 748.9 2:15 0.2359 163.8 2:15 0.0000 0.0 2:15 0.7737 537.3 2:15 0.3236 224.8 2:15 1.4994 1041.3 2:15 0.5551 385.5 2:15 1.3513 938.4

2:30 1.1063 768.3 2:30 0.2011 139.7 2:30 0.6704 465.5 2:30 0.2268 157.5 2:30 1.0534 731.5 2:30 0.2304 160.0 2:30 0.0000 0.0 2:30 0.7557 524.8 2:30 0.3161 219.5 2:30 1.4646 1017.1 2:30 0.5422 376.5 2:30 1.3199 916.6

2:45 1.0799 750.0 2:45 0.1963 136.3 2:45 0.6544 454.5 2:45 0.2214 153.8 2:45 1.0283 714.1 2:45 0.2249 156.2 2:45 0.0000 0.0 2:45 0.7377 512.3 2:45 0.3086 214.3 2:45 1.4297 992.8 2:45 0.5293 367.6 2:45 1.2885 894.8

3:00 1.0536 731.7 3:00 0.1915 133.0 3:00 0.6385 443.4 3:00 0.2160 150.0 3:00 1.0032 696.7 3:00 0.2194 152.4 3:00 0.0000 0.0 3:00 0.7197 499.8 3:00 0.3011 209.1 3:00 1.3948 968.6 3:00 0.5164 358.6 3:00 1.2570 872.9

3:15 1.0273 713.4 3:15 0.1867 129.7 3:15 0.6225 432.3 3:15 0.2106 146.3 3:15 0.9781 679.3 3:15 0.2139 148.6 3:15 0.0000 0.0 3:15 0.7017 487.3 3:15 0.2935 203.8 3:15 1.3599 944.4 3:15 0.5035 349.6 3:15 1.2256 851.1

3:30 1.0009 695.1 3:30 0.1819 126.4 3:30 0.6065 421.2 3:30 0.2052 142.5 3:30 0.9530 661.8 3:30 0.2084 144.8 3:30 0.0000 0.0 3:30 0.6837 474.8 3:30 0.2860 198.6 3:30 1.3251 920.2 3:30 0.4906 340.7 3:30 1.1942 829.3

3:45 0.9746 676.8 3:45 0.1772 123.0 3:45 0.5906 410.1 3:45 0.1998 138.8 3:45 0.9280 644.4 3:45 0.2030 140.9 3:45 0.0000 0.0 3:45 0.6657 462.3 3:45 0.2785 193.4 3:45 1.2902 896.0 3:45 0.4777 331.7 3:45 1.1628 807.5

4:00 0.9482 658.5 4:00 0.1724 119.7 4:00 0.5746 399.0 4:00 0.1944 135.0 4:00 0.9029 627.0 4:00 0.1975 137.1 4:00 0.0000 0.0 4:00 0.6477 449.8 4:00 0.2710 188.2 4:00 1.2553 871.8 4:00 0.4647 322.7 4:00 1.1313 785.6

4:15 0.9219 640.2 4:15 0.1676 116.4 4:15 0.5587 388.0 4:15 0.1890 131.3 4:15 0.8778 609.6 4:15 0.1920 133.3 4:15 0.0000 0.0 4:15 0.6297 437.3 4:15 0.2634 182.9 4:15 1.2205 847.5 4:15 0.4518 313.8 4:15 1.0999 763.8

4:30 0.8956 621.9 4:30 0.1628 113.1 4:30 0.5427 376.9 4:30 0.1836 127.5 4:30 0.8527 592.2 4:30 0.1865 129.5 4:30 0.0000 0.0 4:30 0.6117 424.8 4:30 0.2559 177.7 4:30 1.1856 823.3 4:30 0.4389 304.8 4:30 1.0685 742.0

4:45 0.8692 603.6 4:45 0.1580 109.7 4:45 0.5267 365.8 4:45 0.1782 123.8 4:45 0.8276 574.8 4:45 0.1810 125.7 4:45 0.0000 0.0 4:45 0.5938 412.3 4:45 0.2484 172.5 4:45 1.1507 799.1 4:45 0.4260 295.8 4:45 1.0371 720.2

5:00 0.8429 585.3 5:00 0.1532 106.4 5:00 0.5108 354.7 5:00 0.1728 120.0 5:00 0.8026 557.3 5:00 0.1755 121.9 5:00 0.0000 0.0 5:00 0.5758 399.8 5:00 0.2409 167.3 5:00 1.1159 774.9 5:00 0.4131 286.9 5:00 1.0056 698.4

5:15 0.8165 567.0 5:15 0.1484 103.1 5:15 0.4948 343.6 5:15 0.1674 116.3 5:15 0.7775 539.9 5:15 0.1700 118.1 5:15 0.0000 0.0 5:15 0.5578 387.3 5:15 0.2333 162.0 5:15 1.0810 750.7 5:15 0.4002 277.9 5:15 0.9742 676.5

5:30 0.7902 548.8 5:30 0.1436 99.8 5:30 0.4788 332.5 5:30 0.1620 112.5 5:30 0.7524 522.5 5:30 0.1646 114.3 5:30 0.0000 0.0 5:30 0.5398 374.8 5:30 0.2258 156.8 5:30 1.0461 726.5 5:30 0.3873 269.0 5:30 0.9428 654.7

5:45 0.7639 530.5 5:45 0.1389 96.4 5:45 0.4629 321.4 5:45 0.1566 108.8 5:45 0.7273 505.1 5:45 0.1591 110.5 5:45 0.0000 0.0 5:45 0.5218 362.3 5:45 0.2183 151.6 5:45 1.0112 702.2 5:45 0.3744 260.0 5:45 0.9113 632.9

6:00 0.7375 512.2 6:00 0.1341 93.1 6:00 0.4469 310.4 6:00 0.1512 105.0 6:00 0.7022 487.7 6:00 0.1536 106.7 6:00 0.0000 0.0 6:00 0.5038 349.9 6:00 0.2107 146.4 6:00 0.9764 678.0 6:00 0.3615 251.0 6:00 0.8799 611.1

6:15 0.7112 493.9 6:15 0.1293 89.8 6:15 0.4310 299.3 6:15 0.1458 101.3 6:15 0.6772 470.3 6:15 0.1481 102.8 6:15 0.0000 0.0 6:15 0.4858 337.4 6:15 0.2032 141.1 6:15 0.9415 653.8 6:15 0.3486 242.1 6:15 0.8485 589.2

6:30 0.6848 475.6 6:30 0.1245 86.5 6:30 0.4150 288.2 6:30 0.1404 97.5 6:30 0.6521 452.8 6:30 0.1426 99.0 6:30 0.0000 0.0 6:30 0.4678 324.9 6:30 0.1957 135.9 6:30 0.9066 629.6 6:30 0.3357 233.1 6:30 0.8171 567.4

6:45 0.6585 457.3 6:45 0.1197 83.1 6:45 0.3990 277.1 6:45 0.1350 93.8 6:45 0.6270 435.4 6:45 0.1371 95.2 6:45 0.0000 0.0 6:45 0.4498 312.4 6:45 0.1882 130.7 6:45 0.8718 605.4 6:45 0.3227 224.1 6:45 0.7856 545.6

7:00 0.6322 439.0 7:00 0.1149 79.8 7:00 0.3831 266.0 7:00 0.1296 90.0 7:00 0.6019 418.0 7:00 0.1316 91.4 7:00 0.0000 0.0 7:00 0.4318 299.9 7:00 0.1806 125.4 7:00 0.8369 581.2 7:00 0.3098 215.2 7:00 0.7542 523.8

7:15 0.6058 420.7 7:15 0.1101 76.5 7:15 0.3671 254.9 7:15 0.1242 86.3 7:15 0.5768 400.6 7:15 0.1262 87.6 7:15 0.0000 0.0 7:15 0.4138 287.4 7:15 0.1731 120.2 7:15 0.8020 557.0 7:15 0.2969 206.2 7:15 0.7228 501.9

7:30 0.5795 402.4 7:30 0.1053 73.2 7:30 0.3512 243.9 7:30 0.1188 82.5 7:30 0.5518 383.2 7:30 0.1207 83.8 7:30 0.0000 0.0 7:30 0.3958 274.9 7:30 0.1656 115.0 7:30 0.7671 532.7 7:30 0.2840 197.2 7:30 0.6914 480.1

7:45 0.5531 384.1 7:45 0.1006 69.8 7:45 0.3352 232.8 7:45 0.1134 78.8 7:45 0.5267 365.8 7:45 0.1152 80.0 7:45 0.0000 0.0 7:45 0.3778 262.4 7:45 0.1581 109.8 7:45 0.7323 508.5 7:45 0.2711 188.3 7:45 0.6599 458.3

8:00 0.5268 365.8 8:00 0.0958 66.5 8:00 0.3192 221.7 8:00 0.1080 75.0 8:00 0.5016 348.3 8:00 0.1097 76.2 8:00 0.0000 0.0 8:00 0.3598 249.9 8:00 0.1505 104.5 8:00 0.6974 484.3 8:00 0.2582 179.3 8:00 0.6285 436.5

8:15 0.5005 347.5 8:15 0.0910 63.2 8:15 0.3033 210.6 8:15 0.1026 71.3 8:15 0.4765 330.9 8:15 0.1042 72.4 8:15 0.0000 0.0 8:15 0.3419 237.4 8:15 0.1430 99.3 8:15 0.6625 460.1 8:15 0.2453 170.3 8:15 0.5971 414.6

8:30 0.4741 329.3 8:30 0.0862 59.9 8:30 0.2873 199.5 8:30 0.0972 67.5 8:30 0.4514 313.5 8:30 0.0987 68.6 8:30 0.0000 0.0 8:30 0.3239 224.9 8:30 0.1355 94.1 8:30 0.6277 435.9 8:30 0.2324 161.4 8:30 0.5657 392.8

8:45 0.4478 311.0 8:45 0.0814 56.5 8:45 0.2713 188.4 8:45 0.0918 63.8 8:45 0.4264 296.1 8:45 0.0932 64.8 8:45 0.0000 0.0 8:45 0.3059 212.4 8:45 0.1280 88.9 8:45 0.5928 411.7 8:45 0.2195 152.4 8:45 0.5342 371.0

9:00 0.4214 292.7 9:00 0.0766 53.2 9:00 0.2554 177.3 9:00 0.0864 60.0 9:00 0.4013 278.7 9:00 0.0878 60.9 9:00 0.0000 0.0 9:00 0.2879 199.9 9:00 0.1204 83.6 9:00 0.5579 387.4 9:00 0.2066 143.4 9:00 0.5028 349.2

9:15 0.3951 274.4 9:15 0.0718 49.9 9:15 0.2394 166.3 9:15 0.0810 56.3 9:15 0.3762 261.3 9:15 0.0823 57.1 9:15 0.0000 0.0 9:15 0.2699 187.4 9:15 0.1129 78.4 9:15 0.5231 363.2 9:15 0.1936 134.5 9:15 0.4714 327.4

9:30 0.3688 256.1 9:30 0.0670 46.6 9:30 0.2235 155.2 9:30 0.0756 52.5 9:30 0.3511 243.8 9:30 0.0768 53.3 9:30 0.0000 0.0 9:30 0.2519 174.9 9:30 0.1054 73.2 9:30 0.4882 339.0 9:30 0.1807 125.5 9:30 0.4400 305.5

9:45 0.3424 237.8 9:45 0.0622 43.2 9:45 0.2075 144.1 9:45 0.0702 48.8 9:45 0.3260 226.4 9:45 0.0713 49.5 9:45 0.0000 0.0 9:45 0.2339 162.4 9:45 0.0978 67.9 9:45 0.4533 314.8 9:45 0.1678 116.5 9:45 0.4085 283.7

10:00 0.3161 219.5 10:00 0.0575 39.9 10:00 0.1915 133.0 10:00 0.0648 45.0 10:00 0.3010 209.0 10:00 0.0658 45.7 10:00 0.0000 0.0 10:00 0.2159 149.9 10:00 0.0903 62.7 10:00 0.4184 290.6 10:00 0.1549 107.6 10:00 0.3771 261.9

10:15 0.2897 201.2 10:15 0.0527 36.6 10:15 0.1756 121.9 10:15 0.0594 41.3 10:15 0.2759 191.6 10:15 0.0603 41.9 10:15 0.0000 0.0 10:15 0.1979 137.4 10:15 0.0828 57.5 10:15 0.3836 266.4 10:15 0.1420 98.6 10:15 0.3457 240.1

10:30 0.2634 182.9 10:30 0.0479 33.3 10:30 0.1596 110.8 10:30 0.0540 37.5 10:30 0.2508 174.2 10:30 0.0549 38.1 10:30 0.0000 0.0 10:30 0.1799 124.9 10:30 0.0753 52.3 10:30 0.3487 242.2 10:30 0.1291 89.7 10:30 0.3143 218.2

10:45 0.2371 164.6 10:45 0.0431 29.9 10:45 0.1437 99.8 10:45 0.0486 33.8 10:45 0.2257 156.8 10:45 0.0494 34.3 10:45 0.0000 0.0 10:45 0.1619 112.5 10:45 0.0677 47.0 10:45 0.3138 217.9 10:45 0.1162 80.7 10:45 0.2828 196.4

11:00 0.2107 146.3 11:00 0.0383 26.6 11:00 0.1277 88.7 11:00 0.0432 30.0 11:00 0.2006 139.3 11:00 0.0439 30.5 11:00 0.0000 0.0 11:00 0.1439 100.0 11:00 0.0602 41.8 11:00 0.2790 193.7 11:00 0.1033 71.7 11:00 0.2514 174.6

11:15 0.1844 128.0 11:15 0.0335 23.3 11:15 0.1117 77.6 11:15 0.0378 26.3 11:15 0.1756 121.9 11:15 0.0384 26.7 11:15 0.0000 0.0 11:15 0.1259 87.5 11:15 0.0527 36.6 11:15 0.2441 169.5 11:15 0.0904 62.8 11:15 0.2200 152.8

11:30 0.1580 109.8 11:30 0.0287 20.0 11:30 0.0958 66.5 11:30 0.0324 22.5 11:30 0.1505 104.5 11:30 0.0329 22.9 11:30 0.0000 0.0 11:30 0.1080 75.0 11:30 0.0452 31.4 11:30 0.2092 145.3 11:30 0.0775 53.8 11:30 0.1886 130.9

11:45 0.1317 91.5 11:45 0.0239 16.6 11:45 0.0798 55.4 11:45 0.0270 18.8 11:45 0.1254 87.1 11:45 0.0274 19.0 11:45 0.0000 0.0 11:45 0.0900 62.5 11:45 0.0376 26.1 11:45 0.1744 121.1 11:45 0.0645 44.8 11:45 0.1571 109.1

12:00 0.1054 73.2 12:00 0.0192 13.3 12:00 0.0638 44.3 12:00 0.0216 15.0 12:00 0.1003 69.7 12:00 0.0219 15.2 12:00 0.0000 0.0 12:00 0.0720 50.0 12:00 0.0301 20.9 12:00 0.1395 96.9 12:00 0.0516 35.9 12:00 0.1257 87.3

12:15 0.0790 54.9 12:15 0.0144 10.0 12:15 0.0479 33.3 12:15 0.0162 11.3 12:15 0.0752 52.3 12:15 0.0165 11.4 12:15 0.0000 0.0 12:15 0.0540 37.5 12:15 0.0226 15.7 12:15 0.1046 72.6 12:15 0.0387 26.9 12:15 0.0943 65.5

12:30 0.0527 36.6 12:30 0.0096 6.7 12:30 0.0319 22.2 12:30 0.0108 7.5 12:30 0.0502 34.8 12:30 0.0110 7.6 12:30 0.0000 0.0 12:30 0.0360 25.0 12:30 0.0151 10.5 12:30 0.0697 48.4 12:30 0.0258 17.9 12:30 0.0629 43.6

12:45 0.0263 18.3 12:45 0.0048 3.3 12:45 0.0160 11.1 12:45 0.0054 3.8 12:45 0.0251 17.4 12:45 0.0055 3.8 12:45 0.0000 0.0 12:45 0.0180 12.5 12:45 0.0075 5.2 12:45 0.0349 24.2 12:45 0.0129 9.0 12:45 0.0314 21.8

13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0

UNIT HYDROGRAPH - ULTIMATE BUILD OUT FLOWS
Owens Branch Trib 3Owens Branch Trib 4 Owens Branch Segment 4 Owens Branch Segment 1 Campground InterceptorOwens Branch Segment 3 Owens Branch Trib 1 Owens Branch Segment 2Owens Branch Trib 2 First Creek Segment 4 First Creek Segment 3 First Creek Segment 2
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Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
Time MGD

Flow 

(gpm)
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Flow 

(gpm)
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Flow 

(gpm)
Time MGD

Flow 
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0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0 0:00 0.0000 0.0

0:15 0.0015 1.0 0:15 0.5834 405.2 0:15 0.5010 347.9 0:15 1.2677 880.3 0:15 0.1522 105.7 0:15 0.2772 192.5 0:15 0.2379 165.2 0:15 0.0300 20.8 0:15 0.1925 133.7 0:15 0.0835 58.0 0:15 0.1800 125.0

0:30 0.0030 2.1 0:30 1.1669 810.3 0:30 1.0019 695.8 0:30 2.5353 1760.7 0:30 0.3044 211.4 0:30 0.5543 385.0 0:30 0.4759 330.5 0:30 0.0599 41.6 0:30 0.3850 267.4 0:30 0.1670 116.0 0:30 0.3600 250.0

0:45 0.0045 3.1 0:45 1.7503 1215.5 0:45 1.5029 1043.6 0:45 3.8030 2641.0 0:45 0.4565 317.0 0:45 0.8315 577.4 0:45 0.7138 495.7 0:45 0.0899 62.4 0:45 0.5775 401.1 0:45 0.2505 173.9 0:45 0.5400 375.0

1:00 0.0059 4.1 1:00 2.3337 1620.6 1:00 2.0038 1391.5 1:00 5.0707 3521.3 1:00 0.6087 422.7 1:00 1.1087 769.9 1:00 0.9518 661.0 1:00 0.1198 83.2 1:00 0.7700 534.7 1:00 0.3340 231.9 1:00 0.7200 500.0

1:15 0.0058 4.0 1:15 2.2851 1586.9 1:15 1.9621 1362.5 1:15 4.9650 3447.9 1:15 0.5960 413.9 1:15 1.0856 753.9 1:15 0.9319 647.2 1:15 0.1173 81.5 1:15 0.7540 523.6 1:15 0.3270 227.1 1:15 0.7050 489.6

1:30 0.0057 4.0 1:30 2.2365 1553.1 1:30 1.9203 1333.6 1:30 4.8594 3374.6 1:30 0.5833 405.1 1:30 1.0625 737.8 1:30 0.9121 633.4 1:30 0.1148 79.7 1:30 0.7379 512.5 1:30 0.3201 222.3 1:30 0.6900 479.2

1:45 0.0056 3.9 1:45 2.1878 1519.3 1:45 1.8786 1304.6 1:45 4.7538 3301.2 1:45 0.5707 396.3 1:45 1.0394 721.8 1:45 0.8923 619.6 1:45 0.1123 78.0 1:45 0.7219 501.3 1:45 0.3131 217.4 1:45 0.6750 468.8

2:00 0.0054 3.8 2:00 2.1392 1485.6 2:00 1.8368 1275.6 2:00 4.6481 3227.9 2:00 0.5580 387.5 2:00 1.0163 705.8 2:00 0.8725 605.9 2:00 0.1098 76.3 2:00 0.7059 490.2 2:00 0.3061 212.6 2:00 0.6600 458.3

2:15 0.0053 3.7 2:15 2.0906 1451.8 2:15 1.7951 1246.6 2:15 4.5425 3154.5 2:15 0.5453 378.7 2:15 0.9932 689.7 2:15 0.8526 592.1 2:15 0.1073 74.5 2:15 0.6898 479.0 2:15 0.2992 207.8 2:15 0.6450 447.9

2:30 0.0052 3.6 2:30 2.0420 1418.0 2:30 1.7533 1217.6 2:30 4.4368 3081.1 2:30 0.5326 369.9 2:30 0.9701 673.7 2:30 0.8328 578.3 2:30 0.1048 72.8 2:30 0.6738 467.9 2:30 0.2922 202.9 2:30 0.6300 437.5

2:45 0.0051 3.5 2:45 1.9934 1384.3 2:45 1.7116 1188.6 2:45 4.3312 3007.8 2:45 0.5199 361.1 2:45 0.9470 657.6 2:45 0.8130 564.6 2:45 0.1024 71.1 2:45 0.6577 456.8 2:45 0.2853 198.1 2:45 0.6150 427.1

3:00 0.0050 3.4 3:00 1.9448 1350.5 3:00 1.6698 1159.6 3:00 4.2256 2934.4 3:00 0.5073 352.3 3:00 0.9239 641.6 3:00 0.7931 550.8 3:00 0.0999 69.3 3:00 0.6417 445.6 3:00 0.2783 193.3 3:00 0.6000 416.7

3:15 0.0048 3.4 3:15 1.8961 1316.8 3:15 1.6281 1130.6 3:15 4.1199 2861.1 3:15 0.4946 343.5 3:15 0.9008 625.6 3:15 0.7733 537.0 3:15 0.0974 67.6 3:15 0.6256 434.5 3:15 0.2713 188.4 3:15 0.5850 406.3

3:30 0.0047 3.3 3:30 1.8475 1283.0 3:30 1.5863 1101.6 3:30 4.0143 2787.7 3:30 0.4819 334.7 3:30 0.8777 609.5 3:30 0.7535 523.3 3:30 0.0949 65.9 3:30 0.6096 423.3 3:30 0.2644 183.6 3:30 0.5700 395.8

3:45 0.0046 3.2 3:45 1.7989 1249.2 3:45 1.5446 1072.6 3:45 3.9086 2714.3 3:45 0.4692 325.8 3:45 0.8546 593.5 3:45 0.7337 509.5 3:45 0.0924 64.1 3:45 0.5936 412.2 3:45 0.2574 178.8 3:45 0.5550 385.4

4:00 0.0045 3.1 4:00 1.7503 1215.5 4:00 1.5029 1043.6 4:00 3.8030 2641.0 4:00 0.4565 317.0 4:00 0.8315 577.4 4:00 0.7138 495.7 4:00 0.0899 62.4 4:00 0.5775 401.1 4:00 0.2505 173.9 4:00 0.5400 375.0

4:15 0.0043 3.0 4:15 1.7017 1181.7 4:15 1.4611 1014.7 4:15 3.6974 2567.6 4:15 0.4439 308.2 4:15 0.8084 561.4 4:15 0.6940 481.9 4:15 0.0874 60.7 4:15 0.5615 389.9 4:15 0.2435 169.1 4:15 0.5250 364.6

4:30 0.0042 2.9 4:30 1.6530 1147.9 4:30 1.4194 985.7 4:30 3.5917 2494.3 4:30 0.4312 299.4 4:30 0.7853 545.4 4:30 0.6742 468.2 4:30 0.0849 58.9 4:30 0.5454 378.8 4:30 0.2366 164.3 4:30 0.5100 354.2

4:45 0.0041 2.8 4:45 1.6044 1114.2 4:45 1.3776 956.7 4:45 3.4861 2420.9 4:45 0.4185 290.6 4:45 0.7622 529.3 4:45 0.6543 454.4 4:45 0.0824 57.2 4:45 0.5294 367.6 4:45 0.2296 159.4 4:45 0.4950 343.8

5:00 0.0040 2.8 5:00 1.5558 1080.4 5:00 1.3359 927.7 5:00 3.3805 2347.5 5:00 0.4058 281.8 5:00 0.7391 513.3 5:00 0.6345 440.6 5:00 0.0799 55.5 5:00 0.5134 356.5 5:00 0.2226 154.6 5:00 0.4800 333.3

5:15 0.0038 2.7 5:15 1.5072 1046.7 5:15 1.2941 898.7 5:15 3.2748 2274.2 5:15 0.3931 273.0 5:15 0.7160 497.2 5:15 0.6147 426.9 5:15 0.0774 53.7 5:15 0.4973 345.4 5:15 0.2157 149.8 5:15 0.4650 322.9

5:30 0.0037 2.6 5:30 1.4586 1012.9 5:30 1.2524 869.7 5:30 3.1692 2200.8 5:30 0.3804 264.2 5:30 0.6929 481.2 5:30 0.5949 413.1 5:30 0.0749 52.0 5:30 0.4813 334.2 5:30 0.2087 145.0 5:30 0.4500 312.5

5:45 0.0036 2.5 5:45 1.4099 979.1 5:45 1.2106 840.7 5:45 3.0635 2127.5 5:45 0.3678 255.4 5:45 0.6698 465.2 5:45 0.5750 399.3 5:45 0.0724 50.3 5:45 0.4652 323.1 5:45 0.2018 140.1 5:45 0.4350 302.1

6:00 0.0035 2.4 6:00 1.3613 945.4 6:00 1.1689 811.7 6:00 2.9579 2054.1 6:00 0.3551 246.6 6:00 0.6467 449.1 6:00 0.5552 385.6 6:00 0.0699 48.5 6:00 0.4492 311.9 6:00 0.1948 135.3 6:00 0.4200 291.7

6:15 0.0033 2.3 6:15 1.3127 911.6 6:15 1.1271 782.7 6:15 2.8523 1980.7 6:15 0.3424 237.8 6:15 0.6236 433.1 6:15 0.5354 371.8 6:15 0.0674 46.8 6:15 0.4331 300.8 6:15 0.1879 130.5 6:15 0.4050 281.3

6:30 0.0032 2.2 6:30 1.2641 877.8 6:30 1.0854 753.7 6:30 2.7466 1907.4 6:30 0.3297 229.0 6:30 0.6005 417.0 6:30 0.5155 358.0 6:30 0.0649 45.1 6:30 0.4171 289.7 6:30 0.1809 125.6 6:30 0.3900 270.8

6:45 0.0031 2.1 6:45 1.2155 844.1 6:45 1.0436 724.8 6:45 2.6410 1834.0 6:45 0.3170 220.2 6:45 0.5774 401.0 6:45 0.4957 344.2 6:45 0.0624 43.3 6:45 0.4011 278.5 6:45 0.1739 120.8 6:45 0.3750 260.4

7:00 0.0030 2.1 7:00 1.1669 810.3 7:00 1.0019 695.8 7:00 2.5353 1760.7 7:00 0.3044 211.4 7:00 0.5543 385.0 7:00 0.4759 330.5 7:00 0.0599 41.6 7:00 0.3850 267.4 7:00 0.1670 116.0 7:00 0.3600 250.0

7:15 0.0028 2.0 7:15 1.1182 776.6 7:15 0.9602 666.8 7:15 2.4297 1687.3 7:15 0.2917 202.6 7:15 0.5312 368.9 7:15 0.4561 316.7 7:15 0.0574 39.9 7:15 0.3690 256.2 7:15 0.1600 111.1 7:15 0.3450 239.6

7:30 0.0027 1.9 7:30 1.0696 742.8 7:30 0.9184 637.8 7:30 2.3241 1613.9 7:30 0.2790 193.7 7:30 0.5081 352.9 7:30 0.4362 302.9 7:30 0.0549 38.1 7:30 0.3529 245.1 7:30 0.1531 106.3 7:30 0.3300 229.2

7:45 0.0026 1.8 7:45 1.0210 709.0 7:45 0.8767 608.8 7:45 2.2184 1540.6 7:45 0.2663 184.9 7:45 0.4850 336.8 7:45 0.4164 289.2 7:45 0.0524 36.4 7:45 0.3369 234.0 7:45 0.1461 101.5 7:45 0.3150 218.8

8:00 0.0025 1.7 8:00 0.9724 675.3 8:00 0.8349 579.8 8:00 2.1128 1467.2 8:00 0.2536 176.1 8:00 0.4620 320.8 8:00 0.3966 275.4 8:00 0.0499 34.7 8:00 0.3208 222.8 8:00 0.1392 96.6 8:00 0.3000 208.3

8:15 0.0024 1.6 8:15 0.9238 641.5 8:15 0.7932 550.8 8:15 2.0071 1393.9 8:15 0.2409 167.3 8:15 0.4389 304.8 8:15 0.3767 261.6 8:15 0.0474 32.9 8:15 0.3048 211.7 8:15 0.1322 91.8 8:15 0.2850 197.9

8:30 0.0022 1.5 8:30 0.8751 607.7 8:30 0.7514 521.8 8:30 1.9015 1320.5 8:30 0.2283 158.5 8:30 0.4158 288.7 8:30 0.3569 247.9 8:30 0.0449 31.2 8:30 0.2888 200.5 8:30 0.1252 87.0 8:30 0.2700 187.5

8:45 0.0021 1.5 8:45 0.8265 574.0 8:45 0.7097 492.8 8:45 1.7959 1247.1 8:45 0.2156 149.7 8:45 0.3927 272.7 8:45 0.3371 234.1 8:45 0.0424 29.5 8:45 0.2727 189.4 8:45 0.1183 82.1 8:45 0.2550 177.1

9:00 0.0020 1.4 9:00 0.7779 540.2 9:00 0.6679 463.8 9:00 1.6902 1173.8 9:00 0.2029 140.9 9:00 0.3696 256.6 9:00 0.3173 220.3 9:00 0.0399 27.7 9:00 0.2567 178.2 9:00 0.1113 77.3 9:00 0.2400 166.7

9:15 0.0019 1.3 9:15 0.7293 506.4 9:15 0.6262 434.9 9:15 1.5846 1100.4 9:15 0.1902 132.1 9:15 0.3465 240.6 9:15 0.2974 206.5 9:15 0.0374 26.0 9:15 0.2406 167.1 9:15 0.1044 72.5 9:15 0.2250 156.3

9:30 0.0017 1.2 9:30 0.6807 472.7 9:30 0.5844 405.9 9:30 1.4789 1027.0 9:30 0.1775 123.3 9:30 0.3234 224.6 9:30 0.2776 192.8 9:30 0.0349 24.3 9:30 0.2246 156.0 9:30 0.0974 67.6 9:30 0.2100 145.8

9:45 0.0016 1.1 9:45 0.6320 438.9 9:45 0.5427 376.9 9:45 1.3733 953.7 9:45 0.1649 114.5 9:45 0.3003 208.5 9:45 0.2578 179.0 9:45 0.0325 22.5 9:45 0.2085 144.8 9:45 0.0904 62.8 9:45 0.1950 135.4

10:00 0.0015 1.0 10:00 0.5834 405.2 10:00 0.5010 347.9 10:00 1.2677 880.3 10:00 0.1522 105.7 10:00 0.2772 192.5 10:00 0.2379 165.2 10:00 0.0300 20.8 10:00 0.1925 133.7 10:00 0.0835 58.0 10:00 0.1800 125.0

10:15 0.0014 0.9 10:15 0.5348 371.4 10:15 0.4592 318.9 10:15 1.1620 807.0 10:15 0.1395 96.9 10:15 0.2541 176.4 10:15 0.2181 151.5 10:15 0.0275 19.1 10:15 0.1765 122.5 10:15 0.0765 53.1 10:15 0.1650 114.6

10:30 0.0012 0.9 10:30 0.4862 337.6 10:30 0.4175 289.9 10:30 1.0564 733.6 10:30 0.1268 88.1 10:30 0.2310 160.4 10:30 0.1983 137.7 10:30 0.0250 17.3 10:30 0.1604 111.4 10:30 0.0696 48.3 10:30 0.1500 104.2

10:45 0.0011 0.8 10:45 0.4376 303.9 10:45 0.3757 260.9 10:45 0.9508 660.2 10:45 0.1141 79.3 10:45 0.2079 144.4 10:45 0.1785 123.9 10:45 0.0225 15.6 10:45 0.1444 100.3 10:45 0.0626 43.5 10:45 0.1350 93.8

11:00 0.0010 0.7 11:00 0.3890 270.1 11:00 0.3340 231.9 11:00 0.8451 586.9 11:00 0.1015 70.5 11:00 0.1848 128.3 11:00 0.1586 110.2 11:00 0.0200 13.9 11:00 0.1283 89.1 11:00 0.0557 38.7 11:00 0.1200 83.3

11:15 0.0009 0.6 11:15 0.3403 236.3 11:15 0.2922 202.9 11:15 0.7395 513.5 11:15 0.0888 61.6 11:15 0.1617 112.3 11:15 0.1388 96.4 11:15 0.0175 12.1 11:15 0.1123 78.0 11:15 0.0487 33.8 11:15 0.1050 72.9

11:30 0.0007 0.5 11:30 0.2917 202.6 11:30 0.2505 173.9 11:30 0.6338 440.2 11:30 0.0761 52.8 11:30 0.1386 96.2 11:30 0.1190 82.6 11:30 0.0150 10.4 11:30 0.0963 66.8 11:30 0.0417 29.0 11:30 0.0900 62.5

11:45 0.0006 0.4 11:45 0.2431 168.8 11:45 0.2087 145.0 11:45 0.5282 366.8 11:45 0.0634 44.0 11:45 0.1155 80.2 11:45 0.0991 68.8 11:45 0.0125 8.7 11:45 0.0802 55.7 11:45 0.0348 24.2 11:45 0.0750 52.1

12:00 0.0005 0.3 12:00 0.1945 135.1 12:00 0.1670 116.0 12:00 0.4226 293.4 12:00 0.0507 35.2 12:00 0.0924 64.2 12:00 0.0793 55.1 12:00 0.0100 6.9 12:00 0.0642 44.6 12:00 0.0278 19.3 12:00 0.0600 41.7

12:15 0.0004 0.3 12:15 0.1459 101.3 12:15 0.1252 87.0 12:15 0.3169 220.1 12:15 0.0380 26.4 12:15 0.0693 48.1 12:15 0.0595 41.3 12:15 0.0075 5.2 12:15 0.0481 33.4 12:15 0.0209 14.5 12:15 0.0450 31.3

12:30 0.0002 0.2 12:30 0.0972 67.5 12:30 0.0835 58.0 12:30 0.2113 146.7 12:30 0.0254 17.6 12:30 0.0462 32.1 12:30 0.0397 27.5 12:30 0.0050 3.5 12:30 0.0321 22.3 12:30 0.0139 9.7 12:30 0.0300 20.8

12:45 0.0001 0.1 12:45 0.0486 33.8 12:45 0.0417 29.0 12:45 0.1056 73.4 12:45 0.0127 8.8 12:45 0.0231 16.0 12:45 0.0198 13.8 12:45 0.0025 1.7 12:45 0.0160 11.1 12:45 0.0070 4.8 12:45 0.0150 10.4

13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0 13:00 0.0000 0.0

UNIT HYDROGRAPH - ULTIMATE BUILD OUT FLOWS

First Creek Segment 1 Rocky Branch Rocky Branch Segment 1 Wilkerson Creek Trib 3 Wilkerson Creek Segment 5 Wilkerson Creek Segment 1Wilkerson Creek Trib 2 Wilkerson Creek Segment 4 Wilkerson Creek Trib 1 Wilkerson Creek Segment 3 Wilkerson Creek Segment 2
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PATH: G:\CITY OF SMITHVILLE\WW MASTER PLAN\WORKING_BH\SMITHVILLE EXHIBITS - FULL MAP.MXD  -  USER: BRHESS  -  DATE: 1/8/2021

MODEL RESULTS FOR EXISTING SYSTEM
CITY OF SMITHVILLE, MISSOURI

FIGURE E-1
CITY OF SMITHVILLE, MISSOURI: WASTEWATER MASTER PLAN
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FIGURE E-3
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Appendix F. Pump Station Evaluation 
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C:\pwworking\central01\d2007489\CHECKLIST - Campground.docx   

                   PUMP STATION INSPECTION FORM 

City: Smithville Date: 06/26/20 
Project Name: WW Master Plan Inspector: Brent Hess 
Project Number: 10198427 Location: Campground Pump Station 

    

 

Well Type (circle one) Information/Nameplate Data: 

Above ground Below ground Pump Manufacturer Hydromatic Number of pumps 2 
  Model HPGH500M3-2 VFDs? No 
Pump Type (circle one)  Motor HP 5 Emergency Overflow?  
Self-priming Submersible Motor Voltage 230   

 
   

 

Observations 

 Severe Moderate Minor None Comments 
Wet Well Grease Accumulation      
Wet Well Grit Accumulation      
Corrosion      
 

 Yes No Connection 
Diameter (IN) Comments 

Portable Pump Connection     
 

 Type Comments 
Level Control System   
 
   

 

Condition Assessment 

Asset CR Installation 
Year Comments 

Pump No. 1  2019 Cutter pumps. Discharge pipe is 1.25 IN. 6.75 IN impeller. 

Pump No. 2  2020 Cutter pumps. Discharge pipe is 1.25 IN. 6.75 IN impeller. 

    

    

    

    

    

    

   Fenced in. Sufficient Access. 
 

Condition Rating:  1 – New or Excellent     2 – Minor Defect Only   3 – Moderate Deterioration 
      4 – Significant Deterioration  5 – Virtually Unserviceable   U – Unknown 
   

 

Drawdown Test 

Pump Time1 7:06 Distance to “Pump On” position3 11 FT 3 IN 
Refill Time2 4:00 Distance to “Pump Off” position4 12 FT 7 IN 

Pumps Alternate? Yes_X__ No____  
 

1. Record the time difference between the pump turning on and the pump turning off again 
2. Record the time difference between the pump turning off and the pump turning on again 
3.  Record the distance from the top of the wetwell to the float position that turns the pump on 
4. Record the distance from the top of the wetwell to the float position that turns the pump on 



C:\pwworking\central01\d2007489\CHECKLIST - Bridge Street.docx   

                   PUMP STATION INSPECTION FORM 

City: Smithville Date: 06/26/20 
Project Name: WW Master Plan Inspector: Brent Hess 
Project Number: 10198427 Location: Bridge Street Pump Station 

    

 

Well Type (circle one) Information/Nameplate Data: 

Above ground Below ground Pump Manufacturer Pentair Number of pumps 2 
  Model 54LXP750EB VFDs? No 
Pump Type (circle one)  Motor HP 7.5 Emergency Overflow?  
Self-priming Submersible Motor Voltage 230   

 
   

 

Observations 

 Severe Moderate Minor None Comments 
Wet Well Grease Accumulation      
Wet Well Grit Accumulation      
Corrosion      
 

 Yes No Connection 
Diameter (IN) Comments 

Portable Pump Connection     
 

 Type Comments 
Level Control System   
 
   

 

Condition Assessment 

Asset CR Installation 
Year Comments 

   60 Hz, 3 phase, 1150 rpm. Full load 25A. 10.38 IN impeller 

    

    

    

    

    

    

    

   Off main street. Fenced in. Light. No access issues. Large pumps 
 

Condition Rating:  1 – New or Excellent     2 – Minor Defect Only   3 – Moderate Deterioration 
      4 – Significant Deterioration  5 – Virtually Unserviceable   U – Unknown 
   

 

Drawdown Test 

Pump Time1 0:45 Distance to “Pump On” position3 14 FT 5 IN 
Refill Time2 5:00 Distance to “Pump Off” position4 16 FT 10 IN 

Pumps Alternate? Yes_X__ No____  
 

1. Record the time difference between the pump turning on and the pump turning off again 
2. Record the time difference between the pump turning off and the pump turning on again 
3.  Record the distance from the top of the wetwell to the float position that turns the pump on 
4. Record the distance from the top of the wetwell to the float position that turns the pump on 



C:\pwworking\central01\d2007489\CHECKLIST - McDonalds.docx   

                   PUMP STATION INSPECTION FORM 

City: Smithville Date: 06/26/20 
Project Name: WW Master Plan Inspector: Brent Hess 
Project Number: 10198427 Location: McDonalds Pump Station 

    

 

Well Type (circle one) Information/Nameplate Data: 

Above ground Below ground Pump Manufacturer Hydromatic Number of pumps 2 
  Model HPGF500M3-4 VFDs? No 
Pump Type (circle one)  Motor HP 5 Emergency Overflow?  
Self-priming Submersible Motor Voltage 230   

 
   

 

Observations 

 Severe Moderate Minor None Comments 
Wet Well Grease Accumulation      
Wet Well Grit Accumulation      
Corrosion      
 

 Yes No Connection 
Diameter (IN) Comments 

Portable Pump Connection     
 

 Type Comments 
Level Control System   
 
   

 

Condition Assessment 

Asset CR Installation 
Year Comments 

Pumps   60 Hz, 3 phase, 1750 rpm. Full load 15.3A. 10.13 IN impeller. Grinder pumps 

    

    

    

    

    

    

    

   No enclosure/fence. Very slow refill – only serves McDonalds. Greasy. 
 

Condition Rating:  1 – New or Excellent     2 – Minor Defect Only   3 – Moderate Deterioration 
      4 – Significant Deterioration  5 – Virtually Unserviceable   U – Unknown 
   

 

Drawdown Test 

Pump Time1  Distance to “Pump On” position3 9 FT 8 IN 
Refill Time2 >10:00 Distance to “Pump Off” position4 12 FT 10 IN 

Pumps Alternate? Yes_X__ No____  
 

1. Record the time difference between the pump turning on and the pump turning off again 
2. Record the time difference between the pump turning off and the pump turning on again 
3.  Record the distance from the top of the wetwell to the float position that turns the pump on 
4. Record the distance from the top of the wetwell to the float position that turns the pump on 



C:\pwworking\central01\d2007489\CHECKLIST - Wildflower.docx   

                   PUMP STATION INSPECTION FORM 

City: Smithville Date: 06/26/20 
Project Name: WW Master Plan Inspector: Brent Hess 
Project Number: 10198427 Location: Wildflower Pump Station 

    

 

Well Type (circle one) Information/Nameplate Data: 

Above ground Below ground Pump Manufacturer Gorman Rupp Number of pumps 2 
  Model  VFDs? No.  
Pump Type (circle one)  Motor HP  Emergency Overflow?  
Self-priming Submersible Motor Voltage    

 
   

 

Observations 

 Severe Moderate Minor None Comments 
Wet Well Grease Accumulation      
Wet Well Grit Accumulation      
Corrosion      
 

 Yes No Connection 
Diameter (IN) Comments 

Portable Pump Connection     
 

 Type Comments 
Level Control System   
 
   

 

Condition Assessment 

Asset CR Installation 
Year Comments 

   Model: HK5215SR233R. 10 HP, 25.6A Full, 12.8A normal, 1760rpm, 3 phase 

    

    

    

    

    

    

   
No fence. Easy to walk to (no access road up to it). Above ground. Square 
concrete, large wetwell (wide) 

   
Doesn’t have much retention. Only one large diameter pipe extending 
horizontal. 

 

Condition Rating:  1 – New or Excellent     2 – Minor Defect Only   3 – Moderate Deterioration 
      4 – Significant Deterioration  5 – Virtually Unserviceable   U – Unknown 
   

 

Drawdown Test 

Pump Time1 1:29 Distance to “Pump On” position3 7 FT 5 IN 
Refill Time2  Distance to “Pump Off” position4 10 FT 11 IN 

Pumps Alternate? Yes_X__ No____  
 

1. Record the time difference between the pump turning on and the pump turning off again 
2. Record the time difference between the pump turning off and the pump turning on again 
3.  Record the distance from the top of the wetwell to the float position that turns the pump on 
4. Record the distance from the top of the wetwell to the float position that turns the pump on 



C:\pwworking\central01\d2007489\CHECKLIST - Harbor Lakes.docx   

                   PUMP STATION INSPECTION FORM 

City: Smithville Date: 06/26/20 
Project Name: WW Master Plan Inspector: Brent Hess 
Project Number: 10198427 Location: Harbor Lakes Pump Station 

    

 

Well Type (circle one) Information/Nameplate Data: 

Above ground Below ground Pump Manufacturer  Number of pumps 2 
  Model  VFDs? No. Has 

soft starts 
Pump Type (circle one)  Motor HP  Emergency Overflow?  
Self-priming Submersible Motor Voltage    

 
   

 

Observations 

 Severe Moderate Minor None Comments 
Wet Well Grease Accumulation      
Wet Well Grit Accumulation      
Corrosion      
 

 Yes No Connection 
Diameter (IN) Comments 

Portable Pump Connection     
 

 Type Comments 
Level Control System   
 
   

 

Condition Assessment 

Asset CR Installation 
Year Comments 

    

    

    

    

    

    

    

   
Fenced in. Paved walking trail to access it. Large wetwell (wide). Few visits 
per year. Coagulated grease. 

 

Condition Rating:  1 – New or Excellent     2 – Minor Defect Only   3 – Moderate Deterioration 
      4 – Significant Deterioration  5 – Virtually Unserviceable   U – Unknown 
   

 

Drawdown Test 

Pump Time1 6:25 Distance to “Pump On” position3 11 FT 10 IN 
Refill Time2 >10:00 Distance to “Pump Off” position4 14 FT 7 IN 

Pumps Alternate? Yes_X__ No____  
 

1. Record the time difference between the pump turning on and the pump turning off again 
2. Record the time difference between the pump turning off and the pump turning on again 
3.  Record the distance from the top of the wetwell to the float position that turns the pump on 
4. Record the distance from the top of the wetwell to the float position that turns the pump on 
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Appendix G. MDNR Operating Permit 
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