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Luminaire Schedule
Symbol Qty Label Arrangemen

t
Total
Lamp
Lumens

LLF Description Mounting
Height

8 G1 Single N.A. 0.900 LITHONIA FEM L48 4000LM IMAFL WD  80CRI 40K 10
11 D1 SINGLE N.A. 0.900 COOPER LIGHTING    LX6C15D010-EX6C159030-6LBMH 10
12 SF1 SINGLE 2654 0.900 HYDREL   TPS2_36LED_WHT30K_HSP GLARE SHIELD 0
12 SP1A SINGLE N.A. 0.900 LITHONIA DSX2 LED P5 30K T4M MVOLT G1 25

2 SP2 SINGLE N.A. 0.900 LITHONIA DSX2 LED P5 30K T2M MVOLT G1 25

77 SW1A SINGLE N.A. 0.900 GARDCO   PWS-48L-300-WW-G2-4 10
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Calculation Summary
Label CalcType Units Avg Max Min Avg/Min Max/Min
ADMINISTRATION BUILDING Illuminance Fc 3.31 10.3 0.4 8.28 25.75 
ASPHALT AREA + PARKING LOT Illuminance Fc 2.97 8.6 0.4 7.43 21.50 
BELOW PERGOLA Illuminance Fc 2.63 6.5 0.2 13.15 32.50 
BETWEEEN BARNS B1 AND L Illuminance Fc 0.96 4.6 0.1 9.60 46.00 
BIG RED BARN B-1 FENCED AREA Illuminance Fc 5.24 8.4 1.4 3.74 6.00
BIG RED BARN B-1 WALKWAY Illuminance Fc 2.53 6.9 0.2 12.65 34.50 
BIG RED BARN B-2 FENCED AREA Illuminance Fc 5.18 11.4 1.0 5.18 11.40 
BIG RED BARN B-2 WALKWAY Illuminance Fc 2.50 4.0 1.0 2.50 4.00
BIG RED BARN-F Illuminance Fc 3.21 8.5 0.2 16.05 42.50 
CENTRAL TRAILS Illuminance Fc 0.48 8.6 0.0 N.A. N.A.
DOG VILLA A1-1 WALKWAY AREA Illuminance Fc 4.60 9.3 1.5 3.07 6.20
DOG VILLA A1-1 FENCED AREA Illuminance Fc 3.94 9.0 1.4 2.81 6.43
DOG VILLA A1-2 FENCED AREA Illuminance Fc 3.79 7.5 1.3 2.92 5.77
DOG VILLA A1-2 WALKWAY AREA Illuminance Fc 6.25 8.7 3.8 1.64 2.29
DOG VILLA A2-1 FENCED AREA Illuminance Fc 4.04 7.5 1.5 2.69 5.00
DOG VILLA A2-1 WALKWAY Illuminance Fc 5.57 8.9 3.7 1.51 2.41
DOG VILLA A2-2 FENCED AREA Illuminance Fc 4.40 8.6 1.5 2.93 5.73
DOG VILLA A2-2 WALKWAY Illuminance Fc 2.20 3.2 1.2 1.83 2.67
DOG VILLA A2-3 FENCED AREA Illuminance Fc 3.92 10.3 1.1 3.56 9.36
DOG VILLA A2-3 WALKWAY Illuminance Fc 3.70 5.8 1.6 2.31 3.63
DOG VILLA A2-4 FENCED AREA Illuminance Fc 4.64 7.8 2.5 1.86 3.12
DOG VILLA A2-4 WALKWAY Illuminance Fc 4.33 10.1 1.4 3.09 7.21
DOG VILLA A2-5 WALKWAY Illuminance Fc 0.95 1.0 0.9 1.06 1.11
DOG VILLA A2-5 FENCED AREA Illuminance Fc 4.87 9.0 1.5 3.25 6.00 
FELINE FAMILY FACILITY H WALKWAY Illuminance Fc 2.30 2.3 2.3 1.00 1.00 
FLAG POLE AREA 14 Illuminance Fc 2.04 5.2 0.5 4.08 10.40 
LARGE PAVILION CENTRAL Illuminance Fc 3.76 10.2 0.5 7.52 20.40 
LITTLE PUPPIES BARN G WALKWAY Illuminance Fc 3.47 4.1 3.0 1.16 1.37 
LITTLE RED BARN C FENCED AREA Illuminance Fc 3.13 8.3 0.5 6.26 16.60 
LITTLE RED BARN C WALKWAY Illuminance Fc 1.30 4.4 0.1 13.00 44.00 
NEW ROAD 9 Illuminance Fc 1.35 6.7 0.0 N.A. N.A. 
OVERSIZED VEHICLE PARKING Illuminance Fc 2.61 7.8 0.5 5.22 15.60 
PROPERTY LINE Illuminance Fc 0.02 0.6 0.0 N.A. N.A.
RED DROP-OFF BARN L Illuminance Fc 2.85 3.3 2.4 1.19 1.38
RED DROP-OFF BARN L FENCED Illuminance Fc 2.72 3.8 1.6 1.70 2.38 
BIG RED BARN F WALKWAY   Illuminance Fc 1.92 3.9 0.6 3.20 6.50 
Residential Housing Illuminance Fc 4.08 6.1 2.1 1.94 2.90 
SIGN_NORTH ENTRANCE Illuminance Fc 0.10 0.1 0.1 1.00 1.00 
SIGN_SOUTH ENTRY GATE Illuminance Fc 0.30 0.3 0.3 1.00 1.00 
SIGN_WEST ENTRY GATE Illuminance Fc 0.40 0.4 0.4 1.00 1.00 
SMALL PAVILION EAST Illuminance Fc 1.18 2.8 0.2 5.90 14.00 
SMALL PAVILION NORTHWEST Illuminance Fc 1.06 4.0 0.1 10.60 40.00 
SMALL PAVILION SOUTHWEST Illuminance Fc 1.05 3.7 0.1 10.50 37.00 
SMALL PAVILION WEST Illuminance Fc 1.06 3.5 0.1 10.60 35.00 
SOUTH GRAVEL PATH Illuminance Fc 2.57 8.4 0.2 12.85 42.00 
SOUTH GRAVEL PATH SIGN_1 Illuminance Fc 0.00 0.0 0.0 N.A. N.A. 
SOUTHEAST TRAIL Illuminance Fc 0.13 3.9 0.0 N.A. N.A. 
STORAGE BUILDING ENTRANCE Illuminance Fc 3.00 3.7 2.3 1.30 1.61 
VETERINARY HOSP-CLINIC-DECOMP E Illuminance Fc 1.10 9.2 0.0 N.A. N.A.

9 SP3 SINGLE N.A. 0.900 LITHONIA DSX2 LED P5 30K T4M MVOLT HOUSE-SIDE SHIELD G1 25
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Preliminary Stormwater Management Plan 

1.0 Introduction 

Always & Furever Midwest Animal Sanctuary 

Phelps Engineering, Inc. is pleased to submit this Preliminary Stormwater Study 
for Always & Furever Midwest Animal Sanctuary. The proposed project is a 38.8-
acre animal care, boarding, and recreation complex located approximately one 
mile west of US 169 Highway on W 223rd Street in Miami County, Kansas. The 
project is bounded by the developer's residence and undeveloped property to the 
west, by wooded undeveloped property to the south, by a single 13+ acre 
residential property to the east, and by W. 223rd Street to the north. North of W 
223rd Street are four large lot residential properties. 

2.0 Methodology 

Drainage calculations were prepared in accordance with the Miami County's Street 

and Storm Drainage Standards for New Subdivisions, 1997 Edition. Specifically, 

Chapter 5 Storm Water Drainage Standards, Section A states the adopted Design 

Criteria is based on the American Public Works Association, Kansas City 

Metropolitan Area (APWA) Section 5600 Storm Drainage Systems and Facilities, 

1990 edition with amendments. Hydrographs were developed using the Natural 

Resource Conservation Service (NRCS) TR-55 method within HydroCAD's 

stormwater modeling program for a 24-hour storm event and a Type 2 distribution. 

3.0 Existing Conditions 

The 38.8-acre site is undeveloped except for remnants of an old farmhouse and 

barn and is currently covered in a mix of pasture and woods. Approximately 32.1 

acres of the runoff generally flows as sheet, shallow concentrated, and channel 

flow from east to west through a natural draw that bi-sects the site. The remaining 

6.7 acres drains north and northwest to the W 223rd Street ditch at the north project 

limits. The 223rd Street drainage is split at the ditch with about 2.6 acres crossing 

under 223rd Street via a 24" x 38" Corrugated Metal Pipe Arch (CMPA) culvert, and 

the remaining 4.1 acres drains west along the ditch. Before reaching the tributary, 

most of the west runoff enters an off-site farm pond immediately west of the project, 

and all the runoff reaches an unnamed tributary to Hillsdale Reservoir less than % 

mile downstream. 

According to the Flood Insurance Rate Map (FIRM) by the Federal Emergency 

Management Agency (FEMA) panel 20121C0055D dated January 16, 2014, a 

Special Flood Hazard Area (SFHA) Zone A (elevations undetermined) clips the 

extreme southwest corner of the site (see Appendix G of this report). 

Soil data for the site was obtained from the NRCS Web Soil Survey for Miami 

County. The site watershed consists of 5 different soil types which all belong to the 

Hydrologic Soils Groups (HSG) "B","C", or "D" as shown in Table 3.1 - Soil 

Summary table below. The dominant soil group is HSG "D" and comprises about 
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83% of the site. For more details of the on-site soil, refer to the NRCS Web Soil 

Survey in Appendix "B" of this report. 

Table 3.1 - Soil Summary 

Soil Name Site Area HSG 

(Ac.) Coverage Type 

Verdigris Silt Loam, 0-1 percent slopes, 2.9 4% B 

frequently flooded 

Bucyrus Silt Clay Loam, 1-3 percent slopes 1.2 3% C 

Bucyrus Silt Clay Loam, 3-8 percent slopes 4.5 11% C 

Clareson-Rock outcrop complex, 3-15 17.3 44% D 

percent slopes 

Eram-Shidler complex, 4-15 percent slopes 14.7 38% D 

Stormwater runoff from the existing site was modeled to determine the peak 

discharge at each of the three site outfalls for the 2-year, 10-year, and 100-year 

(50%, 10%, and 1 % chance) storm events. Table 4.1 Runoff Summary in the next 

section of this report summarizes the runoff at the key locations, and Appendix F 

includes the HydroCAD existing runoff schematic model and output. Appendix "C" 

of the report includes the existing conditions drainage map. 

4.0 Proposed Conditions 

Runoff from the proposed 38.8-acre development will maintain the existing overall 

drainage patterns of the site. In the proposed condition, the buildings, parking, 

drives, walks and future impervious improvements will cover 7.9 acres or about 

20% of the site. The drives and parking will be constructed utilizing Low Impact 

Development techniques, which means the onsite runoff will generally be routed 

first to open grass-lined swales leading to area inlets and culverts that will convey 

the runoff northerly to the 223rd Street ditch or westwardly to and through the 

natural draw that bi-sects the center of the site. The culverts and pipes will only be 

placed where needed and will generally be sized for the 10-year storm event. A 

system of overflow weirs and swales will also be sized and constructed where 

needed to safely route the 100-year storm event passed the lowest openings of 

any adjacent building and will have a minimum of one-foot freeboard above the 

100-year water surface.

Table 4.1 below summarizes the peak runoff from the site for the 2-year, 10-year 

and 100-year storm events for the Existing vs Developed condition. Appendix "D" 

of this report includes a proposed conditions drainage map and Appendix "E" 

includes the HydroCAD model outputs. 
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Table 4.1 - Existing vs Developed w/out Detention Runoff Summary 

Existin!l Developed w/out Detention 

Watershed Tc 
Area 2 yr 10 yr 100 yr 

Tc 
Area 2 yr 10 yr 100 yr 

(ac.) cfs cfs cfs (ac.) cfs cfs cfs 
223rd 

11.4 2.6 10.0 19.4 37.4 8.4 1.6 10.2 17.3 30.6 
CMPA 
Northwest 13.0 4.1 11.6 21.0 38.6 10.8 6.3 21.5 36.1 62.5 
West 12.5 32.4 74.2 146 284 9.8 30.9 76.9 146 279 
Confluence 12.4 38.8 90.5 176 342 9.3 38.8 101 188 353 

The summary above indicates the project, without detention, would cause a slight 

increase for the 2-yr and 10-yr events at the West outfall; a significant increase for 

all three studied storms at the Northwest outfall; and a slight increase again for all 

three studied storms at the downstream confluence. 

The steep slopes in the northwest watershed near 223rd street make an on-site 

detention basin impractical in that area of the site. Given the results above, an 

additional analysis was warranted for the existing storm sewer system downstream 

of the northwest watershed. 

5.0 Downstream Analysis 

Generally, downstream analysis is required to a point where the development area 

is 10% or less of the area within the watershed. Approximately 300 feet 

downstream of the northwest watershed is the developer's entrance with a 24" x 

36" (30" equivalent) CMPA driveway culvert to convey the ditch flows. An 

additional 300 feet downstream of the driveway is a 36" x 49" (42" equivalent) 

CMPA culvert under the private Yankee Bit Lane chip-seal roadway serving five 

residential properties. The Yankee Bit Lane crossing is near a sag vertical curve 

which we've estimated to be about 200' long. There are no additional 

improvements for the next Y.. mile downstream until the receiving streams 

converge in the upper marsh of Hillsdale Lake. 

Utilizing the Rational Method Q=kciA where Q=runoff in cubic feet per second (cfs), 

k=antecedent factor, i=rainfall intensity in./hr., and A=area in acres, the existing vs 

developed results are as follows in Tables 5.1 through 5.3: 

Table 5.1 Location 1: 223rd Street 24"x38" CMPA 

110 1100 010 
Overtopping 

Condition Tc Area C 
In/hr In/hr cfs 

Q100 Depth (in) 
(ac.) cfs 

Existing 11.4 5.9 .33 5.79 8.21 11.3 20.0 NA 

Developed 8.4 4.9 .36 6.43 9.08 11.3 20.0 NA 
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Table 5.2 Location 2: A&F Driveway 24"x38" CMPA 

110 1100 010 
*Overtopping

Condition Tc Area C 
In/hr In/hr cfs 

0100 Depth (in)
(ac.) cfs 

Existing 13.0 6.0 .33 5.50 7.80 9.9 17.6 NA 

Developed 10.8 8.2 .42 5.91 8.37 20.4 36.0 1 

Table 5.3 Location 3: Yankee Bit Lane 36"x49" CMPA 

110 1100 010 
*Overtopping

Condition Tc Area C 
In/hr In/hr cfs 

0100 Depth (in)
(ac.) cfs 

Existino 13.2 10.6 .33 5.47 7.76 17.4 30.8 NA 

Developed 11.0 12.8 .42 5.87 8.31 31.6 55.8 NA 

* See rating tables in the appendix

The results indicate roadway overtopping does not occur at two of the three 

downstream locations studied with only location 2 showing a minor overtopping of 

the drive at a depth of 1 inch. While the developed peak runoff at locations 2 and 

3 would increase with the development, there are no downstream flooding 

problems as defined by APWA. There are no further improvements downstream 

within the required study area, therefore no further downstream analysis is 

included in this report. 

6.0 Stormwater Detention 

Under the developed condition without detention, a minor overall increase in peak 

runoff is projected to occur at the confluence off-site. The section 5.C. of the 

design criteria states the stormwater design intention is to attain a "zero net gain 

in storm water runoff between the tract in its natural state and the proposed 

developed state". With this intention, the west sub watershed of the site was 

modeled with a wet bottom detention basin to serve as a site amenity and to control 

stormwater runoff. The proposed basin will capture 21.5 acres of the site runoff as 

well as the 24.5 acres upstream to the east. The basin is designed for a bottom 

elevation of 952 and a permanent pool elevation of 961 which makes a nine-foot­

deep permanent pool. It will have a top of dam elevation of 968.5 and will have an 

8'x4' control structure with a compound outlet. The outlet will be a 60" wide by 15" 

high rectangular orifice at 961 and an open top at 964. The basin will have an 80' 

wide emergency overflow weir at elevation 966.2. 

The side slopes of the basin were designed at 4H:1Varound the perimeter for ease 

of access and mowing. Results of the modeling show the detention basin would 

perform as follows in Table 6.1: 

PHELPS ENGINEERING, INC. 
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Preliminary Stormwater Management Plan Always & Furever Midwest Animal Sanctuary 

Table 6.1 -Detention Basin Summary 

Peak Peak Peak Peak 

Storm Event Inflow Stage Storage Outflow 

cfs ft Ac-ft cfs 

2 yr 58.5 963.2 1.569 37.4 

10 yr 114 964.6 2.773 88.8 

100 yr 221 965.5 3.621 203 

With stormwater detention as planned, the existing vs proposed runoff for the 2-

year, 10-year, and 100-year return events will be as follows in Table 6.2: 

Table 6.2 - Existing vs Developed w/ Detention Runoff Summary 

Existin� Developed w/ Detention 
Area 

2 yr 10 yr 100 yr 
Area 

2 yr 10 yr 
100 

Watershed Tc (ac.) Tc (ac.) yr 
cfs cfs cfs cfs cfs 

cfs 
223rd 

11.4 2.6 10.0 19.4 37.4 8.4 1.6 9.7 16.5 29.4 
CMPA 
Northwest 13.0 4.1 11.6 21.0 38.6 10.8 6.3 21.5 36.1 62.5 
West 12.5 32.4 74.2 146 284 9.8 30.9 41.2 97.3 228 
Confluence 12.4 38.8 90.5 176 342 9.3 38.8 66.3 121 272 

The results indicate the site would benefit with detention as proposed. The peak 

runoff at the downstream confluence will be less than existing peak runoff rates for 

each of the studied storm events. 

7.0 Permitting Requirements 

FIRM Map Panel 20121 C0055D indicates a Zone A floodplain clips the extreme 

southwest corner of the site. There are no improvements or grading proposed 

within the designated SFHA. However, if changes are made that cause fill in the 

SFHA, a Flood Plain Development permit will be required by the county and FEMA. 

The Kansas Department of Agriculture (KDA) Division of Water Resources (DWR) 

requires permits for obstructions in streams with contributing drainage areas 

greater than 640-acres. There are no waterways on-site which contain a drainage 

area of 640 acres or more. 

The U.S. Army Corps of Engineers regulates the placement of fill in all jurisdictional 

Waters of the U.S. 

PHELPS ENGINEERING, INC. 
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Preliminar Stormwater Mana3ement Plan 

8.0 Conclusion and Recommendations 

Al� s & Furever Midwest Animal Sanctlff i

G 

This report summarizes PEl's stormwater analysis for the Always and Furever 

Midwest Animal Sanctuary development in Miami County, Kansas. The analysis 

indicates a wet bottom detention basin with a compound control structure will 

control peak runoff from the site for the 2-year, 10-year and 100-year storm events 

to less than the existing conditions at the downstream confluence. We recommend 

construction of the site with detention as planned. 

Please feel free to contact PEI at (913) 393-1155 if you require further questions. 

Sincerely, 

PHELPS ENGINEERING, INC. 

PHELPS ENGINEERING, INC. 

1270 N. Winchester - Olathe, Kansas 66061 - (913) 393-1155- Fax (913) 393-1166- www.phelpsengineering.com 
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Appendix A 

Project Location Map 
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Appendix B 

NRCS County Soils Map 
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Hydrologic Soil Group-Miami County, Kansas 
(Always & Furever) 

MAP LEGEND MAP INFORMATION 

Area of Interest (AOI) 
Area of Interest (AOI) 

Soils 

Soil Rating Polygons 

D A 

D AID 

D B 

D BID 

D C 

D CID 

D D 

D Not rated or not available 

Soil Rating Lines 

A 

AID 

.....,,,. B 

.....,,,. BID 

C 

CID 

D 

.. ,. Not rated or not available 

Soil Rating Points 

A 

AID 

• B 

• BID 

USDA Natural Resources 

= Conservation Service 

a C 

CID 

D 

a Not rated or not available 

Water Features 

Streams and Canals 

Transportation 

t+t Rails 

,,._ Interstate Highways 

_..,. US Routes 

Major Roads 

Local Roads 

Background 

• Aerial Photography 

Web Soil Survey 
National Cooperative Soil Survey 

The soil surveys that comprise your AOI were mapped at 
1:24,000. 

Warning: Soil Map may not be valid at this scale. 

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale. 

Please rely on the bar scale on each map sheet for map 
measurements. 

Source of Map: Natural Resources Conservation Service 
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857) 

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required . 

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below . 

Soil Survey Area: Miami County, Kansas 
Survey Area Data: Version 22, Sep 14, 2021 

Soil map units are labeled (as space allows) for map scales 
1 :50,000 or larger. 

Date(s) aerial images were photographed: Jul 16, 2019-Sep 
23, 2019 

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident. 
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Hydrologic Soil Group-Miami County, Kansas 

Hydrologic Soil Group 

Map unit symbol Map unit name Rating 

8301 Verdigris silt loam, 0 to 1 B 
percent slopes, 
frequently flooded 

8631 Bucyrus silty clay loam, C 
1 to 3 percent slopes 

8632 Bucyrus silty clay loam, C 
3 to 8 percent slopes 

8663 Clareson-Rock outcrop D 

complex, 3 to 15 
percent slopes 

8761 Eram-Shidler complex, 4 D 

to 15 percent slopes 

Totals for Area of Interest 

USDA Natural Resources 
= Conservation Service 

Web Soil Survey 
National Cooperative Soil Survey 

Acres in AOI 

2.9 

1.2 

4.5 

17.3 

14.7 

40.6 

Always & Furever 

Percent of AOI 

7.2% 

2.9% 

11.2% 

42.5% 

36.2% 

100.0% 

7/28/2022 
Page 3 of4 



Hydrologic Soil Group-Miami County, Kansas 

Description 

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms. 

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (ND, 8/D, and C/D). The groups are defined as follows: 

Group A Soils having a high infiltration rate (low runoff potential) when 

thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission. 

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 

consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission. 

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission. 

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission. 

If a soil is assigned to a dual hydrologic group (ND, 8/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes. 

Rating Options 

Aggregation Method: Dominant Condition 

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher 

USDA Natural Resources 
alil Conservation Service 

Web Soil Survey 
National Cooperative Soil Survey 

Always & Furever 

7/28/2022 
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Appendix C 

Existing Conditions/Drainage Plan 
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Preliminary Stormwater Management Plan Always & Furever Midwest Animal Sanctuary 

Appendix D 

Proposed Conditions/Drainage Plan 
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Appendix E 

Downstream Drainage Maps & Cales 
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Culvert Report 

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. 

223rd St 24x38 CMPA 

Invert Elev Dn (ft) 
Pipe Length (ft) 
Slope(%) 
Invert Elev Up (ft) 
Rise (in) 
Shape 
Span (in) 
No. Barrels 
n-Value
Culvert Type
Culvert Entrance
Coeff. K,M,c,Y,k

Embankment 

Top Elevation (ft) 
Top Width (ft) 
Crest Width (ft) 

Elev (ft) 

105.00 

104.00 

103.00 

102.00 

101.00 

100.00 

99.00 

--E!lipticalCul,..ert 

= 100.00 
= 40.00 
= 1.00 
= 100.40 
= 24.0 
= Elliptical 
= 38.0 
= 1 
= 0.024 
= Horizontal Ellipse Concrete 
= Groove end projecting (H) 
= 0.0045, 2, 0.0317, 0.69, 0.2 

= 104.00 
= 8.00 
= 20.00 

223rd St 24x38 CMPA 

/ 
/ 

� 

10 15 

--HGL 

20 25 

--Embank 

30 

Calculations 

Qmin (cfs) 
Qmax (cfs) 
Tailwater Elev (ft) 

Highlighted

Qtotal (cfs) 
Qpipe (cfs) 
Qovertop (cfs) 
Veloc Dn (ft/s) 
Veloc Up (ft/s) 
HGL Dn (ft) 
HGL Up (ft) 
Hw Elev (ft) 
Hw/D (ft) 
Flow Regime 

� 

� 

35 40 45 50 

Friday, Feb 17 2023 

= 10.20 
= 31.00 
= Critical 

= 30.60 
= 30.60 
= 0.00 

= 8.79 

= 6.15 
= 101.28 
= 102.89 
= 103.04 
= 1.32 

= Inlet Control 

Hw Depth (ft) 

4.60 

3.60 

--

2.60 

r 
1.00 

0.60 

--0.40 

-1.40 

60 

Reach (ft) 



Culvert Report 

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. 

Always & Furever - Drive Culvert 

Invert Elev Dn (ft) 
Pipe Length (ft) 
Slope(%) 
Invert Elev Up (ft) 
Rise (in) 
Shape 
Span (in) 
No. Barrels 
n-Value
Culvert Type
Culvert Entrance
Coeff. K,M,c,Y,k

Embankment 

Top Elevation (ft) 
Top Width (ft) 
Crest Width (ft) 

= 100.00 
= 40.00 
= 1.00 
= 100.40 
= 24.0 
= Elliptical 
= 36.0 
= 1 
= 0.024 
= Horizontal Ellipse Concrete 
= Groove end projecting (H) 
= 0.0045, 2, 0.0317, 0.69, 0.2 

= 103.50 
= 8.00 
= 20.00 

Calculations 

Qmin (cfs) 
Qmax (cfs) 
Tailwater Elev (ft) 

Highlighted

Qtotal (cfs) 
Qpipe (cfs) 
Qovertop (cfs) 
Veloc Dn (ft/s) 
Veloc Up (ft/s) 
HGL Dn (ft) 
HGL Up (ft) 
Hw Elev (ft) 
Hw/D (ft) 
Flow Regime 

Friday, Feb 17 2023 

= 20.00 
= 37.00 
= Critical 

= 36.00 
= 35.37 
= 0.63 

= 8.99 

= 7.51 
= 101.44 
= 103.00 
= 103.56 
= 1.58 

= Inlet Control 

El� (ft) Always & Furever - Drive Culven Hw Depth (ft) 

104.00 �-�--�-�-�-�-�--�-�-�-�-�--.--- 3.60 

Inlet control-

--+-2.60 

----+-1.60 

101.00 -+---, ----+- 0.60 

,oo.oo _J __ : __ l-��=:::=t=====i====+==+===+===+===t==i--L -0.40 

99.00--+-----+--+----+-----+-----+-----+--+----+-----+-----+-----+--+-- •1.40 

10 

-- E!lipticalCul,..ert 

15 

--HGL 

20 25 

--Embank 

30 35 40 45 60 55 60 

Reach (ft) 



Culvert Report 

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. 

Always & Furever - Yankee Bit Culvert 

Invert Elev Dn (ft) 
Pipe Length (ft) 
Slope(%) 
Invert Elev Up (ft) 
Rise (in) 
Shape 
Span (in) 
No. Barrels 
n-Value
Culvert Type
Culvert Entrance
Coeff. K,M,c,Y,k

Embankment 
Top Elevation (ft) 
Top Width (ft) 
Crest Width (ft) 

= 100.00 
= 50.00 
= 1.00 
= 100.50 
= 36.0 
= Elliptical 
= 49.0 
= 1 

= 0.024 
= Horizontal Ellipse Concrete 
= Groove end projecting (H) 
= 0.0045, 2, 0.0317, 0.69, 0.2 

= 107.00 
= 8.00 
= 20.00 

Elev (ft) Always & Furever - Yankee Bit Culvert 

108.00 

107.00 

106.00 

105.00 

104.00 

103.00 

102.00 

101.00 

100.00 

99.00 

7 
/ 

10 
-- E!lipticalCul,..ert 

15 20 25 

--HGL 

I 

I 
30 

--Embank 

I 

I 
35 

I 
---

I 
40 

Calculations 
Qmin (cfs) 
Qmax (cfs) 
Tailwater Elev (ft) 

Highlighted 
Qtotal (cfs) 
Qpipe (cfs) 
Qovertop (cfs) 
Veloc Dn (ft/s) 
Veloc Up (ft/s) 
HGL Dn (ft) 
HGL Up (ft) 
Hw Elev (ft) 
Hw/D (ft) 
Flow Regime 

" 

� ..... 

Friday, Feb 17 2023 

= 50.00 
= 60.00 
= Critical 

= 55.80 
= 55.80 
= 0.00 
= 8.99 
= 6.41 
= 101.68 
= 103.02 
= 103.84 
= 1.11 
= Inlet Control 

Hw Depth (ft) 

7.50 

6.50 

5.50 

4.50 

� __,,- Inlet-control 3.50 

0--
2.60 

L 
1.50 

� 0.50 

I -0.50 

-1.50 
45 50 55 60 65 70 

Reach (ft) 
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HydroCAD Model Outputs 
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NWSiteLi� 
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AF Existing Condition 
Prepared by {enter your company name here} 

MSE 24-hr 4 2-Yr Miami KS Rainfa/1=3. 62" 

Printed 7/29/2022 
HydroCAD® 10.10-5a s/n 09856 © 2020 HydroCAD Software Solutions LLC 

Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points 
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN 

Reach routing by Star-Ind+ Trans method - Pond routing by Star-Ind method 

Subcatchment1S: W Site 

Subcatchment3S: E Off-Site 

Subcatchment4S: N Site 

Subcatchment5S: NW Site 

Subcatchment7S: NW Off-Site 

Subcatchment8S: NE Off-Site 

Runoff Area=32.100 ac 0.00% Impervious Runoff Depth=1.66" 
Flow Length=1,845' Tc=15.6 min CN=79 Runoff=59.94 cfs 4.440 af 

Runoff Area=24.500 ac 0.00% Impervious Runoff Depth=1. 73" 
Flow Length=1,615' Tc=24.6 min CN=80 Runoff=37. 75 cfs 3.536 af 

Runoff Area=2.600 ac 0.00% Impervious Runoff Depth=1.66" 
Flow Length=620' Tc=9.7 min CN=79 Runoff=5.97 cfs 0.360 af 

Runoff Area=4.100 ac 0.00% Impervious Runoff Depth=1.66" 
Flow Length=815' Tc=8.1 min CN=79 Runoff=10.10 cfs 0.567 af 

Runoff Area=O. 700 ac 50.00% Impervious Runoff Depth=2.85" 
Flow Length=630' Tc=1.4 min CN=93 Runoff=3.39 cfs 0.166 af 

Runoff Area=3.300 ac 0.00% Impervious Runoff Depth=1. 73" 
Flow Length=880' Tc=15.3 min CN=80 Runoff=6.50 cfs 0.476 af 

Reach 9R: Site Stream Avg. Flow Depth=1.22' Max Vel=5.39 fps lnflow=37. 75 cfs 3.536 af 
n=0.040 L=1,690.0' S=0.0290 '/' Capacity=770.07 cfs Outflow=35.86 cfs 3.536 af 

Reach 10R: 223 rd Ditch Avg. Flow Depth=0.85' MaxVel=4.36 fps lnflow=6.50 cfs 0.476 af 
n=0.030 L=640.0' S=0.0280 '/' Capacity=181.48 cfs Outflow=6.32 cfs 0.476 af 

Link 2L: W Site Limit lnflow=74.22 cfs 7.976 af 
Primary=74.22 cfs 7.976 af 

Link 3L: CMPA Site Limit lnflow=10.05 cfs 0.836 af 
Primary=10.05 cfs 0.836 af 

Link 4L: NW Site Limit lnflow=11.56 cfs 0.733 af 

Link 6L: Off-Site Confluence 

Primary=11.56 cfs 0. 733 af 

lnflow=90.46 cfs 9.546 af 
Primary=90.46 cfs 9.546 af 

Total Runoff Area = 67.300 ac Runoff Volume = 9.546 af Average Runoff Depth = 1.70" 
99.48% Pervious = 66.950 ac 0.52% Impervious = 0.350 ac 



AF Existing Condition 
Prepared by {enter your company name here} 

MSE 24-hr 4 10-Yr Miami KS Rainfa/1=5. 37" 

Printed 7/29/2022 
HydroCAD® 10.10-5a s/n 09856 © 2020 HydroCAD Software Solutions LLC 

Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points 
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN 

Reach routing by Star-Ind+ Trans method - Pond routing by Star-Ind method 

Subcatchment 1S: W Site 

Subcatchment 3S: E Off-Site 

Subcatchment 4S: N Site 

Subcatchment 5S: NW Site 

Subcatchment 7S: NW Off-Site 

Subcatchment 8S: NE Off-Site 

Runoff Area=32.100 ac 0.00% Impervious Runoff Depth=3.12" 
Flow Length=1,845' Tc=15.6 min CN=79 Runoff=113.05 cfs 8.353 af 

Runoff Area=24.500 ac 0.00% Impervious Runoff Depth=3.22" 
Flow Length=1,615' Tc=24.6 min CN=80 Runoff=70.38 cfs 6.570 af 

Runoff Area=2.600 ac 0.00% Impervious Runoff Depth=3.12" 
Flow Length=620' Tc=9. 7 min CN=79 Runoff=11.20 cfs 0.677 af 

Runoff Area=4.100 ac 0.00% Impervious Runoff Depth=3.12" 
Flow Length=815' Tc=8.1 min CN=79 Runoff=18.88 cfs 1.067 af 

Runoff Area=O. 700 ac 50.00% Impervious Runoff Depth=4.56" 
Flow Length=630' Tc=1.4 min CN=93 Runoff=5.23 cfs 0.266 af 

Runoff Area=3.300 ac 0.00% Impervious Runoff Depth=3.22" 
Flow Length=880' Tc=15.3 min CN=80 Runoff=12.07 cfs 0.885 af 

Reach 9R: Site Stream Avg. Flow Depth=1.67' Max Vel=6.38 fps lnflow=70.38 cfs 6.570 af 
n=0.040 L=1,690.0' S=0.0290 '/' Capacity=770.07 cfs Outflow=67.76 cfs 6.570 af 

Reach 10R: 223rd Ditch Avg. Flow Depth=1.08' Max Vel=5.09 fps lnflow=12.07 cfs 0.885 af 
n=0.030 L=640.0' S=0.0280 '/' Capacity=181.48 cfs Outflow=11.81 cfs 0.885 af 

Link 2L: W Site Limit lnflow=145.94 cfs 14.923 af 
Primary=145.94 cfs 14.923 af 

Link 3L: CMPA Site Limit lnflow=19.43 cfs 1.562 af 
Primary=19.43 cfs 1.562 af 

Link 4L: NW Site Limit lnflow=20.97 cfs 1.333 af 

Link 6L: Off-Site Confluence 

Primary=20.97 cfs 1.333 af 

lnflow=176.35 cfs 17.818 af 
Primary=176.35 cfs 17.818 af 

Total Runoff Area = 67.300 ac Runoff Volume = 17.818 af Average Runoff Depth = 3.18" 
99.48% Pervious = 66.950 ac 0.52% Impervious = 0.350 ac 



AF Existing Condition 
Prepared by {enter your company name here} 

MSE 24-hr 4 100-Yr Miami KS Rainfal/=8.52" 

Printed 7/29/2022 
HydroCAD® 10.10-5a s/n 09856 © 2020 HydroCAD Software Solutions LLC 

Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points 
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN 

Reach routing by Star-Ind+ Trans method - Pond routing by Star-Ind method 

Subcatchment1S: W Site 

Subcatchment 3S: E Off-Site 

Subcatchment 4S: N Site 

Subcatchment 5S: NW Site 

Subcatchment 7S: NW Off-Site 

Subcatchment8S: NE Off-Site 

Runoff Area=32.100 ac 0.00% Impervious Runoff Depth=5.99" 
Flow Length=1,845' Tc=15.6 min CN=79 Runoff=213.20 cfs 16.033 af 

Runoff Area=24.500 ac 0.00% Impervious Runoff Depth=6.11" 
Flow Length=1,615' Tc=24.6 min CN=80 Runoff=131.63 cfs 12.483 af 

Runoff Area=2.600 ac 0.00% Impervious Runoff Depth=5.99" 
Flow Length=620' Tc=9. 7 min CN=79 Runoff=21.01 cfs 1.299 af 

Runoff Area=4.100 ac 0.00% Impervious Runoff Depth=5.99" 
Flow Length=815' Tc=8.1 min CN=79 Runoff=35.33 cfs 2.048 af 

Runoff Area=0.700 ac 50.00% Impervious Runoff Depth=7.68" 
Flow Length=630' Tc=1.4 min CN=93 Runoff=8.49 cfs 0.448 af 

Runoff Area=3.300 ac 0.00% Impervious Runoff Depth=6.11" 
Flow Length=880' Tc=15.3 min CN=80 Runoff=22.49 cfs 1.681 af 

Reach 9R: Site Stream Avg. Flow Depth=2.26' Max Vel=7.52 fps lnflow=131.63 cfs 12.483 af 
n=0.040 L=1,690.0' S=0.0290 'f Capacity=770.07 cfs Outflow=128.03 cfs 12.483 af 

Reach 1 OR: 223rd Ditch Avg. Flow Depth=1.36' Max Vel=5.96 fps lnflow=22.49 cfs 1.681 af 
n=0.030 L=640.0' S=0.0280 '/' Capacity=181.48 cfs Outflow=22.14 cfs 1.681 af 

Link 2L: W Site Limit lnflow=284.47 cfs 28.516 af 
Primary=284.47 cfs 28.516 af 

Link 3L: CMPA Site Limit lnflow=37.40 cfs 2.980 af 
Primary=37.40 cfs 2.980 af 

Link 4L: NW Site Limit lnflow=38.58 cfs 2.496 af 

Link 6L: Off-Site Confluence 

Primary=38.58 cfs 2.496 af 

lnflow=341.55 cfs 33.992 af 
Primary=341.55 cfs 33.992 af 

Total Runoff Area = 67.300 ac Runoff Volume = 33.992 af Average Runoff Depth = 6.06" 
99.48% Pervious = 66.950 ac 0.52% Impervious = 0.350 ac 
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Routing Diagram for AF Proposed Condition 
Prepared by {enter your company name here}, Printed 7/29/2022 

HydroCAD® 10.10-Sa s/n 09856 © 2020 HydroCAD Software Solutions LLC 



AF Proposed Condition 
Prepared by Phelps Engineering, Inc. 

MSE 24-hr 4 2-Yr Miami KS Rainfa/1=3. 62" 

Printed 2/16/2023 
HydroCAD® 10.10-5a s/n 09856 © 2020 HydroCAD Software Solutions LLC 

Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points 
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN 

Reach routing by Star-Ind+ Trans method - Pond routing by Star-Ind method 

Subcatchment1S: W Site Runoff Area=21.500 ac 16.28% Impervious Runoff Depth=1.81" 
Flow Length=1, 135' Tc=14.6 min UI Adjusted CN=81 Runoff=45.23 cfs 3.236 af 

Subcatchment3S: E Off-Site 

Subcatchment4S: N Site 

Subcatchment5S: NW Site 

Subcatchment7S: NW Off-Site 

Subcatchment8S: NE Off-Site 

Runoff Area=24.500 ac 0.00% Impervious Runoff Depth=1. 73" 
Flow Length=1,615' Tc=24.6 min CN=80 Runoff=37. 75 cfs 3.536 af 

Runoff Area=1.700 ac 64.71% Impervious Runoff Depth=2.75" 
Flow Length=720' Tc=2.6 min CN=92 Runoff=7.96 cfs 0.390 af 

Runoff Area=6.300 ac 34.92% Impervious Runoff Depth=2.20" 
Flow Length=815' Tc=8.1 min CN=86 Runoff=20.40 cfs 1.158 af 

Runoff Area=O. 700 ac 50.00% Impervious Runoff Depth=2.85" 
Flow Length=630' Tc=1.4 min CN=93 Runoff=3.39 cfs 0.166 af 

Runoff Area=3.300 ac 0.00% Impervious Runoff Depth=1. 73" 
Flow Length=880' Tc=15.3 min CN=80 Runoff=6.50 cfs 0.476 af 

Subcatchment12S: W Site Bypass Runoff Area=9.400 ac 12.77% Impervious Runoff Depth=1.81" 
Flow Length=530' Tc=9.5 min UI Adjusted CN=81 Runoff=23.78 cfs 1.415 af 

Reach 9R: Site Stream Avg. Flow Depth=1.22' Max Vel=5.39 fps lnflow=37. 75 cfs 3.536 af 
n=0.040 L=1,690.0' S=0.0290 '/' Capacity=770.07 cfs Outflow=35.86 cfs 3.536 af 

Reach 10R: 223 rd Ditch Avg. Flow Depth=0.85' MaxVel=4.36 fps lnflow=6.50 cfs 0.476 af 
n=0.030 L=640.0' S=0.0280 '/' Capacity=181.48 cfs Outflow=6.32 cfs 0.476 af 

Pond 11P: Wet Pond lnflow=58.51 cfs 6.773 af 
Primary=58.51 cfs 6.773 af 

Link 2L: W Site Limit lnflow=76.86 cfs 8.187 af 
Primary=76.86 cfs 8.187 af 

Link 3L: CMPA Site Limit lnflow=10.17 cfs 0.866 af 
Primary=10.17 cfs 0.866 af 

Link 4L: NW Site Limit lnflow=21.48 cfs 1.324 af 

Link 6L: Off-Site Confluence 

Primary=21.48 cfs 1.324 af 

lnflow=101.12 cfs 10.377 af 
Primary=101.12 cfs 10.377 af 

Total Runoff Area = 67.400 ac Runoff Volume = 10.377 af Average Runoff Depth = 1.85" 
87.61% Pervious = 59.050 ac 12.39% Impervious = 8.350 ac 



AF Proposed Condition 
Prepared by Phelps Engineering, Inc. 

MSE 24-hr 4 10-Yr Miami KS Rainfa/1=5. 37" 

Printed 2/16/2023 
HydroCAD® 10.10-5a s/n 09856 © 2020 HydroCAD Software Solutions LLC 

Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points 
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN 

Reach routing by Star-Ind+ Trans method - Pond routing by Star-Ind method 

Subcatchment1S: W Site Runoff Area=21.500 ac 16.28% Impervious Runoff Depth=3.31" 
Flow Length=1, 135' Tc=14.6 min UI Adjusted CN=81 Runoff=82.70 cfs 5.938 af 

Subcatchment3S: E Off-Site 

Subcatchment4S: N Site 

Subcatchment5S: NW Site 

Subcatchment7S: NW Off-Site 

Subcatchment8S: NE Off-Site 

Runoff Area=24.500 ac 0.00% Impervious Runoff Depth=3.22" 
Flow Length=1,615' Tc=24.6 min CN=80 Runoff=70.38 cfs 6.570 af 

Runoff Area=1.700 ac 64.71% Impervious Runoff Depth=4.45" 
Flow Length=720' Tc=2.6 min CN=92 Runoff=12.43 cfs 0.631 af 

Runoff Area=6.300 ac 34.92% Impervious Runoff Depth=3.81" 
Flow Length=815' Tc=8.1 min CN=86 Runoff=34.47 cfs 2.002 af 

Runoff Area=O. 700 ac 50.00% Impervious Runoff Depth=4.56" 
Flow Length=630' Tc=1.4 min CN=93 Runoff=5.23 cfs 0.266 af 

Runoff Area=3.300 ac 0.00% Impervious Runoff Depth=3.22" 
Flow Length=880' Tc=15.3 min CN=80 Runoff=12.07 cfs 0.885 af 

Subcatchment12S: W Site Bypass Runoff Area=9.400 ac 12.77% Impervious Runoff Depth=3.31" 
Flow Length=530' Tc=9.5 min UI Adjusted CN=81 Runoff=43.22 cfs 2.596 af 

Reach 9R: Site Stream Avg. Flow Depth=1.67' Max Vel=6.38 fps lnflow=70.38 cfs 6.570 af 
n=0.040 L=1,690.0' S=0.0290 '/' Capacity=770.07 cfs Outflow=67.76 cfs 6.570 af 

Reach 10R: 223 rd Ditch Avg. Flow Depth=1.08' Max Vel=5.09 fps lnflow=12.07 cfs 0.885 af 
n=0.030 L=640.0' S=0.0280 '/' Capacity=181.48 cfs Outflow=11.81 cfs 0.885 af 

Pond 11P: Wet Pond lnflow=113.93 cfs 12.509 af 
Primary=113.93 cfs 12.509 af 

Link 2L: W Site Limit lnflow=146.44 cfs 15.105 af 
Primary=146.44 cfs 15.105 af 

Link 3L: CMPA Site Limit lnflow=17.28 cfs 1.516 af 
Primary=17.28 cfs 1.516 af 

Link 4L: NW Site Limit lnflow=36.14 cfs 2.268 af 

Link 6L: Off-Site Confluence 

Primary=36. 14 cfs 2.268 af 

lnflow=188.25 cfs 18.889 af 
Primary=188.25 cfs 18.889 af 

Total Runoff Area = 67.400 ac Runoff Volume = 18.889 af Average Runoff Depth = 3.36" 
87.61% Pervious = 59.050 ac 12.39% Impervious = 8.350 ac 



AF Proposed Condition 
Prepared by Phelps Engineering, Inc. 

MSE 24-hr 4 100-Yr Miami KS Rainfal/=8.52" 

Printed 2/16/2023 
HydroCAD® 10.10-5a s/n 09856 © 2020 HydroCAD Software Solutions LLC 

Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points 
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN 

Reach routing by Star-Ind+ Trans method - Pond routing by Star-Ind method 

Subcatchment1 S: W Site Runoff Area=21.500 ac 16.28% Impervious Runoff Depth=6.23" 
Flow Length=1,135' Tc=14.6 min UI Adjusted CN=81 Runoff=152.18 cfs 11.170 af 

Subcatchment3S: E Off-Site 

Subcatchment4S: N Site 

Subcatchment5 S: NW Site 

Subcatchment7 S: NW Off-Site 

Subcatchment8 S: NE Off-Site 

Runoff Area=24.500 ac 0.00% Impervious Runoff Depth=6.11" 
Flow Length=1,615' Tc=24.6 min CN=80 Runoff=131.63 cfs 12.483 af 

Runoff Area=1.700 ac 64.71% Impervious Runoff Depth=7.56" 
Flow Length=720' Tc=2.6 min CN=92 Runoff=20.35 cfs 1.071 af 

Runoff Area=6.300 ac 34.92% Impervious Runoff Depth=6.84" 
Flow Length=815' Tc=8.1 min CN=86 Runoff=59.73 cfs 3.589 af 

Runoff Area=0.700 ac 50.00% Impervious Runoff Depth=7.68" 
Flow Length=630' Tc=1.4 min CN=93 Runoff=8.49 cfs 0.448 af 

Runoff Area=3.300 ac 0.00% Impervious Runoff Depth=6.11" 
Flow Length=880' Tc=15.3 min CN=80 Runoff=22.49 cfs 1.681 af 

Subcatchment12 S: W Site Bypass Runoff Area=9.400 ac 12.77% Impervious Runoff Depth=6.23" 
Flow Length=530' Tc=9.5 min UI Adjusted CN=81 Runoff=79.13 cfs 4.884 af 

Reach 9R: Site Stream Avg. Flow Depth=2.26' Max Vel=7.52 fps lnflow=131.63 cfs 12.483 af 
n=0.040 L=1,690.0' S=0.0290 'f Capacity=770.07 cfs Outflow=128.03 cfs 12.483 af 

Reach 1 OR: 223rd Ditch Avg. Flow Depth=1.36' Max Vel=5.96 fps lnflow=22.49 cfs 1.681 af 
n=0.030 L=640.0' S=0.0280 '/' Capacity=181.48 cfs Outflow=22.14 cfs 1.681 af 

Pond 11P: Wet Pond lnflow=220.75 cfs 23.653 af 
Primary=220. 75 cfs 23.653 af 

Link 2 L: W Site Limit lnflow=279.28 cfs 28.537 af 
Primary=279.28 cfs 28.537 af 

Link 3L: CMPA Site Limit lnflow=30.55 cfs 2.752 af 
Primary=30.55 cfs 2. 752 af 

Link 4L: NW Site Limit lnflow=62.45 cfs 4.037 af 

Link 6 L: Off-Site Confluence 

Primary=62.45 cfs 4.037 af 

lnflow=353.23 cfs 35.326 af 
Primary=353.23 cfs 35.326 af 

Total Runoff Area = 67.400 ac Runoff Volume = 35.326 af Average Runoff Depth = 6.29" 
87.61% Pervious = 59.050 ac 12.39% Impervious = 8.350 ac 
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Routing Diagram for AF Prop w Det Condition 
Prepared by {enter your company name here}, Printed 7/28/2022 

HydroCAD® 10.10-5a s/n 09856 © 2020 HydroCAD Software Solutions LLC 



AF Prop w Det Condition 
Prepared by Phelps Engineering, Inc. 
HydroCAD® 10.10-Sa s/n 09856 © 2020 HydroCAD Software Solutions LLC 

Rainfall Events Listing (selected events) 

Event# Event Storm Type Curve Mode Duration 8/8 

Name (hours) 

1 2-Yr Miami KS MSE 24-hr 4 Default 24.00 1 

2 10-Yr Miami KS MSE 24-hr 4 Default 24.00 1 

3 100-Yr Miami KS MSE 24-hr 4 Default 24.00 1 

Depth 

(inches) 

3.62 

5.37 

8.52 

Printed 

AMC 

2 

2 

2 

2/16/2023 
Page 1 



AF Prop w Det Condition 
Prepared by Phelps Engineering, Inc. 
HydroCAD® 10.10-5a s/n 09856 © 2020 HydroCAD Software Solutions LLC 

Area 

(acres) 

30.800 

27.800 

0.700 

8.000 

67.300 

CN Description 

Area Listing (all nodes) 

(subcatchment-numbers) 

80 >75% Grass cover, Good, HSG D (1S, 4S, 5S, 12S)

80 Pasture/grassland/range, Good, HSG D (3S, 8S)

93 Paved roads w/open ditches, 50% imp, HSG D (7S)

98 Unconnected pavement, HSG D (1S, 4S, 5S, 12S)

82 TOTAL AREA

Printed 2/16/2023 
Page2 



AF Prop w Det Condition 
Prepared by Phelps Engineering, Inc. 
HydroCAD® 10.10-Sa s/n 09856 © 2020 HydroCAD Software Solutio ns LLC 

A rea 

(acres) 

0.000 

0.000 

0.000 

67.300 

0.000 

67.300 

So il 

Group 

HSGA 

HSGB 

HSGC 

HSGD 

Other 

Soil Listing (all nodes) 

Sub catch ment 

Num ber s 

1S,3S,4S,5S, 7S,8S, 12S 

TOTAL AREA 

Printed 2/16/2023 
Page 3 



AF Prop w Det Condition 
Prepared by Phelps Engineering, Inc. 
HydroCAD® 10.10-Sa s/n 09856 © 2020 HydroCAD Software Solutions LLC 

Ground Covers (all nodes) 

HSG-A HSG-8 HSG-C HSG-D Other Total 

(acres) (acres) (acres) (acres) (acres) (acres) 

0.000 0.000 0.000 30.800 0.000 30.800 

0.000 0.000 0.000 27.800 0.000 27.800 

0.000 0.000 0.000 0.700 0.000 0.700 

0.000 0.000 0.000 8.000 0.000 8.000 

0.000 0.000 0.000 67.300 0.000 67.300 

Ground 

Cover 

Printed 2/16/2023 
Page4 

> 75% Grass cover, Good

Pasture/grassland/range, Good

Paved roads w/open ditches, 50%

imp

Unconnected pavement

TOTAL AREA

Subcatchr 

Numbers 



AF Prop w Det Condition 
Prepared by Phelps Engineering, Inc. 

MSE 24-hr 4 2-Yr Miami KS Rainfa/1=3. 62" 

Printed 2/16/2023 
HydroCAD® 10.10-Sa s/n 09856 © 2020 HydroCAD Software Solutions LLC 

Runoff = 

Summary for Subcatchment 1 S: W Site 

45.23 cfs @ 12.23 hrs, Volume= 3.236 af, Depth= 1.81" 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 
MSE 24-hr 4 2-Yr Miami KS Rainfall=3.62" 

Area (ac) CN Adj Description 

18.000 
3.500 

21.500 
18.000 

3.500 
3.500 

Tc Length 
(min) (feet) 

7.0 100 

7.2 745 

0.4 290 

14.6 1,135 

50 

80 > 75% Grass cover, Good, HSG D
98 Unconnected pavement, HSG D

83 81 Weighted Average, UI Adjusted 
83. 72% Pervious Area

Slope 
(ft/ft) 

0.0400 

16.28% Impervious Area
100.00% Unconnected

Velocity Capacity Description 
(ft/sec) (cfs) 

0.24 Sheet Flow, Sheet 
Grass: Short n= 0.150 P2= 3.60" 

0.0600 1.71 Shallow Concentrated Flow, Shallow 
Short Grass Pasture Kv= 7.0 fps 

0.0300 12.05 783.31 TrapNee/Rect Channel Flow, Channel 
Bot.W=3.00' D=5.00' Z= 2.0 '/' Top.W=23.00' 
n= 0.040 

Total 

Subcatchment 1 S: W Site 

Hydrograph 

Page 5 
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AF Prop w Det Condition 
Prepared by Phelps Engineering, Inc. 

MSE 24-hr 4 2-Yr Miami KS Rainfa/1=3. 62" 

Printed 2/16/2023 
HydroCAD® 10.10-Sa s/n 09856 © 2020 HydroCAD Software Solutions LLC 

Summary for Subcatchment 3S: E Off-Site 

Runoff = 37.75 cfs@ 12.36 hrs, Volume= 3.536 af, Depth= 1.73" 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 
MSE 24-hr 4 2-Yr Miami KS Rainfall=3.62" 

Area (ac) CN Description 

24.500 

24.500 

Tc Length 
(min) (feet) 

8.9 100 

14.6 1,060 

1.1 455 

24.6 1,615 

80 Pasture/grassland/range, Good, HSG D 

100.00% Pervious Area 

Slope Velocity Capacity Description 
(ft/ft) (ft/sec) (cfs) 

0.0220 0.19 Sheet Flow, Sheet 
Grass: Short n= 0.150 P2= 3.60" 

0.0300 1.21 Shallow Concentrated Flow, Shallow 
Short Grass Pasture Kv= 7.0 fps 

7.00 Direct Entry, LxV 1 

Total 

Subcatchment 3S: E Off-Site 

Hydrograph 
42----����������������������������
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2-Yr Miami KS Rainfall=3.62"

Runoff Area=24.500 ac 

Runoff Volume=3.536 af 
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Flow Length=1,615' 

Tc=24.6 min 

CN=80 
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AF Prop w Det Condition 
Prepared by Phelps Engineering, Inc. 

MSE 24-hr 4 2-Yr Miami KS Rainfa/1=3. 62" 

Printed 2/16/2023 
HydroCAD® 10.10-Sa s/n 09856 © 2020 HydroCAD Software Solutions LLC 

Summary for Subcatchment 4S: N Site 

Runoff = 7 .49 cfs @ 12.1 O hrs, Volume= 0.367 af, Depth= 2.75" 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 
MSE 24-hr 4 2-Yr Miami KS Rainfall=3.62" 

Area (ac) CN Description 

0.500 
1.100 

1.600 
0.500 
1.100 
1.100 

Tc Length 
(min) (feet) 

1.0 100 

1.0 240 

0.6 380 

80 >75% Grass cover, Good, HSG D
98 Unconnected pavement, HSG D 

92 Weighted Average 
31.25% Pervious Area 
68.75% Impervious Area 
100.00% Unconnected 

Slope Velocity Capacity 
(ft/ft) (ft/sec) (cfs) 

Description 

0.0300 1.72 Sheet Flow, Sheet 
Smooth surfaces n= 0.011 P2= 3.60" 

0.0400 4.06 Shallow Concentrated Flow, Shallow 
Paved Kv= 20.3 fps 

0.0280 10.08 181.48 TrapNee/Rect Channel Flow, Ditch 
Bot.W=0.00' 0=3.00' Z= 2.0 '/' Top.W=12.00' 
n= 0.030 

2.6 720 Total 

Subcatchment 4S: N Site 
Hydrograph 
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Runoff = 

Summary for Subcatchment 5S: NW Site 

20.40 cfs @ 12.15 hrs, Volume= 1.158 af, Depth= 2.20" 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 
MSE 24-hr 4 2-Yr Miami KS Rainfall=3.62" 

Area (ac) CN Description 

2.200 
4.100 

6.300 
4.100 
2.200 
2.200 

Tc Length 
(min) (feet) 

6.4 100 

0.8 125 

0.9 590 

8.1 815 

98 Unconnected pavement, HSG D 
80 >75% Grass cover Good HSG D

86 Weighted Average 
65.08% Pervious Area 
34.92% Impervious Area 
100.00% Unconnected 

Slope Velocity Capacity 
(ft/ft) (ft/sec) (cfs) 

0.0500 0.26 

Description 

Sheet Flow, Sheet 
Grass: Short n= 0.150 P2= 3.60" 

0.1500 2.71 Shallow Concentrated Flow, Shallow 
Short Grass Pasture Kv= 7.0 fps 

0.0320 10.78 194.02 TrapNee/Rect Channel Flow, Ditch 
Bot.W=0.00' 0=3.00' Z= 2.0 '/' Top.W=12.00' 
n= 0.030 

Total 

Subcatchment 5S: NW Site 

Hydrograph 
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Summary for Subcatchment 7S: NW Off-Site 

Runoff = 3.39 cfs @ 12.1 O hrs, Volume= 0.166 af, Depth= 2.85" 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 
MSE 24-hr 4 2-Yr Miami KS Rainfall=3.62" 

Area (ac) CN Description 

0.700 

0.350 
0.350 

Tc Length 
(min) (feet) 

0.5 40 

93 Paved roads w/open ditches, 50% imp, HSG D 

50.00% Pervious Area 
50.00% Impervious Area 

Slope Velocity Capacity 
(ft/ft) (ft/sec) (cfs) 

0.0300 1.43 

Description 

Sheet Flow, Sheet 
Smooth surfaces n= 0.011 P2= 3.60" 

0.9 590 0.0320 10.78 194.02 TrapNee/Rect Channel Flow, Ditch 

1.4 630 Total 

Bot.W=0.00' 0=3.00' Z= 2.0 '/' Top.W=12.00' 
n= 0.030 

Subcatchment 7S: NW Off-Site 

Hydrograph 
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Runoff Volume=0.166 af 
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Flow Length=630' 

Tc=1.4 min 
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Runoff = 

Summary for Subcatchment 8S: NE Off-Site 

6.50 cfs @ 12.24 hrs, Volume= 0.476 af, Depth= 1.73" 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 
MSE 24-hr 4 2-Yr Miami KS Rainfall=3.62" 

Area (ac) CN Description 

3.300 

3.300 

Tc Length 
(min) (feet) 

9.2 100 

5.5 350 

0.6 430 

80 Pasture/grassland/range, Good, HSG D 

100.00% Pervious Area 

Slope Velocity Capacity Description 
(ft/ft) (ft/sec) (cfs) 

0.0200 0.18 Sheet Flow, Sheet 
Grass: Short n= 0.150 P2= 3.60" 

0.0230 1.06 Shallow Concentrated Flow, Shallow 
Short Grass Pasture Kv= 7.0 fps 

0.0370 11.59 208.62 TrapNee/Rect Channel Flow, Ditch 
Bot.W=0.00' 0=3.00' Z= 2.0 '/' Top.W=12.00' 
n= 0.030 

15.3 880 Total 

Subcatchment 8S: NE Off-Site 

Hydrograph 
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Runoff = 

Summary for Subcatchment 12S: W Site Bypass 

23. 78 cfs @ 12.17 hrs, Volume= 1.415 af, Depth= 1.81" 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 
MSE 24-hr 4 2-Yr Miami KS Rainfall=3.62" 

Area (ac) CN Adj Description 

8.200 
1.200 

9.400 
8.200 
1.200 
1.200 

Tc Length 
(min) (feet) 

6.5 100 

3.0 430 

9.5 530 

80 > 75% Grass cover, Good, HSG D
98 Unconnected pavement, HSG D

82 81 Weighted Average, UI Adjusted 
87.23% Pervious Area 

Slope 
(ft/ft) 

0.0480 

12.77% Impervious Area 
100.00% Unconnected 

Velocity Capacity Description 
(ft/sec) (cfs) 

0.26 Sheet Flow, Sheet 
Grass: Short n= 0.150 P2= 3.60" 

0.1200 

Total 

2.42 Shallow Concentrated Flow, Shallow 
Short Grass Pasture Kv= 7.0 fps 

Subcatchment 12S: W Site Bypass 

Hydrograph 
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Summary for Reach 9R: Site Stream 

Inflow Area = 24.500 ac, 0.00% Impervious, Inflow Depth = 1.73" for 2-Yr Miami KS event 
Inflow = 37.75 cfs@ 12.36 hrs, Volume= 3.536 af 
Outflow = 35.86 cfs@ 12.52 hrs, Volume= 3.536 af, Atten= 5%, Lag= 9.2 min 

Routing by Star-Ind+ Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 
Max. Velocity= 5.39 fps, Min. Travel Time= 5.2 min 
Avg. Velocity = 1. 78 fps, Avg. Travel Time= 15.8 min 

Peak Storage= 11,247 cf @ 12.43 hrs 
Average Depth at Peak Storage= 1.22' , Surface Width= 7.89' 
Bank-Full Depth= 5.00' Flow Area= 65.0 sf, Capacity= 770.07 cfs 

3.00' x 5.00' deep channel, n= 0.040 Earth, cobble bottom, clean sides 
Side Slope Z-value= 2.0 '/' Top Width= 23.00' 
Length= 1,690.0' Slope= 0.0290 '/' 
Inlet Invert= 996.00', Outlet Invert= 947.00' 

Reach 9R: Site Stream 

Hydrograph
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Reach 9R: Site Stream 
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Summary for Reach 1 OR: 223rd Ditch 

Inflow Area = 3.300 ac, 0.00% Impervious, Inflow Depth = 1.73" for 2-Yr Miami KS event 
Inflow = 6.50 cfs@ 12.24 hrs, Volume= 0.476 af 
Outflow = 6.32 cfs@ 12.31 hrs, Volume= 0.476 af, Atten= 3%, Lag= 4.4 min 

Routing by Star-Ind+ Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 
Max. Velocity= 4.36 fps, Min. Travel Time= 2.4 min 
Avg. Velocity = 1.69 fps, Avg. Travel Time= 6.3 min 

Peak Storage= 928 cf @ 12.27 hrs 
Average Depth at Peak Storage= 0.85' , Surface Width= 3.41' 
Bank-Full Depth= 3.00' Flow Area= 18.0 sf, Capacity= 181.48 cfs 

0.00' x 3.00' deep channel, n= 0.030 
Side Slope Z-value= 2.0 '/' Top Width= 12.00' 
Length= 640.0' Slope= 0.0280 '/' 
Inlet Invert= 999.00', Outlet Invert= 981.08' 

Reach 1 OR: 223rd Ditch 

Hydrograph 
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Reach 1 OR: 223rd Ditch 
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Summary for Pond 11P: Wet Pond 

Page 16 

Inflow Area = 46.000 ac, 
58.51 cfs@ 
37.43 cfs@ 
37.43 cfs@ 

7.61% Impervious, Inflow Depth = 1.77" for 2-Yr Miami KS event 
Inflow = 

Outflow = 

Primary = 

12.27 hrs, Volume= 6. 773 af 
12.70 hrs, Volume= 6.773 af, Atten= 36%, Lag= 25.5 min 
12. 70 hrs, Volume= 6. 773 af

Secondary = 0.00 cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Ster-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 
Peak Elev= 963.19' @ 12. 70 hrs Storage= 1.569 af 

Plug-Flow detention time= 37.6 min calculated for 6.771 af (100% of inflow) 
Center-of-Mass det. time= 37.7 min ( 878.5 - 840.8 ) 

Volume Invert Avail.Storage Storage Description 

#1 

Elevation 
(feet) 

961.00' 

Cum.Store 
(acre-feet) 

6.317 af Custom Stage Datalisted below

961.00 
962.00 
964.00 
966.00 
968.00 

Device 

#1 

#2 
#3 

Routing 

Primary 

Primary 
Secondary 

0.000 
0.635 
2.200 
4.087 
6.317 

Invert Outlet Devices 

961.00' 60.0" W x 15.0" H Vert. Orifice/Grate C= 0.600
Limited to weir flow at low heads 

964.00' 24.0' long Sharp-Crested Rectangular Weir 2 End Contraction(s)
966.00' 70.0' long x 15.0' breadth Broad-Crested Rectangular Weir 

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63 

Primary OutFlow Max=37.43 cfs@ 12.70 hrs HW=963.19' (Free Discharge)
t1=0rifice/Grate (Orifice Controls 37.43 cfs@ 5.99 fps)

2=Sharp-Crested Rectangular Weir ( Controls 0.00 cfs)

t:_condary OutFlow Max=0.00 cfs @ 0.00 hrs HW=961.00' (Free Discharge)
3=Broad-Crested Rectangular Weir ( Controls 0.00 cfs) 
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Pond 11 P: Wet Pond 

Stage-Area-Storage 
968 

967 

966 

m 965 
::. 

� 964 

963 

962 

961 Custom Sta e Data 
0 2 3 4 

Storage (acre-feet) 
5 6 

Page 18 

!- Storage� 



AF Prop w Det Condition 
Prepared by Phelps Engineering, Inc. 

MSE 24-hr 4 2-Yr Miami KS Rainfa/1=3. 62" 

Printed 2/16/2023 
HydroCAD® 10.10-Sa s/n 09856 © 2020 HydroCAD Software Solutions LLC 

Summary for Link 2L: W Site Limit 

Page 19 

Inflow Area = 55.400 ac, 8.48% Impervious, Inflow Depth = 1.77" for 2-Yr Miami KS event 
Inflow = 41.16cfs@ 12.59hrs, Volume = 8.187af 
Primary = 41.16 cfs@ 12.59 hrs, Volume = 8.187 af, Atten = 0%, Lag= 0.0 min 

Primary outflow = Inflow, Time Span = 0.00-48.00 hrs, dt = 0.01 hrs 

Link 2L: W Site Limit 
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Summary for Link 3L: CMPA Site Limit 

Page 20 

Inflow Area = 4.900 ac, 22.45% Impervious, Inflow Depth = 2.07" for 2-Yr Miami KS event 
Inflow = 9. 70 cfs @ 12.11 hrs, Volume= 0.843 af 
Primary = 9.70 cfs@ 12.11 hrs, Volume= 0.843 af, Atten= 0%, Lag= 0.0 min 

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 

Link 3L: CMPA Site Limit 

Hydrograph 
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Summary for Link 4L: NW Site Limit 

Page 21 

Inflow Area = 7.000 ac, 36.43% Impervious, Inflow Depth = 2.27" for 2-Yr Miami KS event 
Inflow = 21.48 cfs@ 12.15 hrs, Volume= 1.324 af 
Primary = 21.48 cfs@ 12.15 hrs, Volume= 1.324 af, Atten= 0%, Lag= 0.0 min 

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 

Link 4L: NW Site Limit 
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Summary for Link SL: Off-Site Confluence 

Page 22 

Inflow Area = 67.300 ac, 12.41% Impervious, Inflow Depth = 1.85" for 2-Yr Miami KS event 
Inflow = 66.32 cfs@ 12.18 hrs, Volume= 10.354 af 
Primary = 66.32 cfs@ 12.18 hrs, Volume= 10.354 af, Atten= 0%, Lag= 0.0 min 

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 

Link SL: Off-Site Confluence 
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Runoff = 

Summary for Subcatchment 1 S: W Site 

82. 70 cfs @ 12.22 hrs, Volume= 5.938 af, Depth= 3.31" 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 
MSE 24-hr 4 10-Yr Miami KS Rainfall=5.37" 

Area (ac) 

18.000 
3.500 

21.500 
18.000 

3.500 
3.500 

CN Adj Description 

80 > 75% Grass cover, Good, HSG D
98 Unconnected pavement, HSG D

83 81 Weighted Average, UI Adjusted 
83. 72% Pervious Area
16.28% Impervious Area
100.00% Unconnected

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ft/ft) (ft/sec) (cfs) 

7.0 100 0.0400 0.24 

7.2 

0.4 

745 0.0600 

290 0.0300 

14.6 1,135 Total 

1.71 

12.05 783.31 

Sheet Flow, Sheet 
Grass: Short n= 0.150 P2= 3.60" 
Shallow Concentrated Flow, Shallow 
Short Grass Pasture Kv= 7.0 fps 
TrapNee/Rect Channel Flow, Channel 
Bot.W=3.00' D=5.00' Z= 2.0 '/' Top.W=23.00' 
n= 0.040 

Subcatchment 1 S: W Site 

Hydrograph 
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MSE 24-hr4 

10-Yr Miami KS Rainfall=5.37"

Runoff Area=21.500 ac 

Runoff Volume=5.938 af 

Runoff Depth=3.31" 

Flow Length=1, 135' 

Tc=14.6 min 

UI Adjusted CN=81 
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Runoff = 

Summary for Subcatchment 3S: E Off-Site 

70.38 cfs @ 12.35 hrs, Volume= 6.570 af, Depth= 3.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 4 10-Yr Miami KS Rainfall=5.37"

Area (ac) CN Description 

24.500 

24.500 

Tc Length 
(min) (feet) 

8.9 100 

14.6 1,060 

1.1 455 

24.6 1,615 

80 Pasture/grassland/range, Good, HSG D 

100.00% Pervious Area 

Slope Velocity Capacity Description 
(ft/ft) (ft/sec) (cfs) 

0.0220 0.19 Sheet Flow, Sheet 
Grass: Short n= 0.150 P2= 3.60"

0.0300 

Total 

1.21 Shallow Concentrated Flow, Shallow 
Short Grass Pasture 

7.00 Direct Entry, LxV 1 

Subcatchment 3S: E Off-Site 

Hydrograph 

Kv= 7.0 fps
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MSE 24-hr4 

10-Yr Miami KS Rainfall=5.37"

Runoff Area=24.500 ac 

Runoff Volume=6.57 0 af 

Runoff Depth=3.2 2" 

� Flow Length=1,615' 

Tc=24.6 min 

CN=80 
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Summary for Subcatchment 4S: N Site 

Runoff = 11. 70 cfs @ 12.1 O hrs, Volume= 0.593 af, Depth= 4.45" 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 
MSE 24-hr 4 10-Yr Miami KS Rainfall=5.37" 

Area (ac) CN Description 

0.500 
1.100 

1.600 
0.500 
1.100 
1.100 

Tc Length 
(min) (feet) 

1.0 100 

1.0 240 

0.6 380 

80 >75% Grass cover, Good, HSG D
98 Unconnected pavement, HSG D 

92 Weighted Average 
31.25% Pervious Area 
68.75% Impervious Area 
100.00% Unconnected 

Slope Velocity Capacity 
(ft/ft) (ft/sec) (cfs) 

Description 

0.0300 1.72 Sheet Flow, Sheet 
Smooth surfaces n= 0.011 P2= 3.60" 

0.0400 4.06 Shallow Concentrated Flow, Shallow 
Paved Kv= 20.3 fps 

0.0280 10.08 181.48 TrapNee/Rect Channel Flow, Ditch 
Bot.W=0.00' 0=3.00' Z= 2.0 '/' Top.W=12.00' 
n= 0.030 

2.6 720 Total 

Subcatchment 4S: N Site 

Hydrograph 
13 
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Summary for Subcatchment 5S: NW Site 

Runoff = 34.47 cfs@ 12.15 hrs, Volume= 2.002 af, Depth= 3.81" 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 
MSE 24-hr 4 10-Yr Miami KS Rainfall=5.37" 

Area (ac) CN Description 

2.200 
4.100 

6.300 
4.100 
2.200 
2.200 

Tc Length 
(min) (feet) 

6.4 100 

0.8 125 

0.9 590 

98 Unconnected pavement, HSG D 
80 >75% Grass cover Good HSG D

86 Weighted Average 
65.08% Pervious Area 
34.92% Impervious Area 
100.00% Unconnected 

Slope Velocity Capacity 
(ft/ft) (ft/sec) (cfs) 

0.0500 0.26 

0.1500 2.71 

0.0320 10.78 194.02 

Description 

Sheet Flow, Sheet 
Grass: Short n= 0.150 P2= 3.60" 
Shallow Concentrated Flow, Shallow 
Short Grass Pasture Kv= 7.0 fps 
TrapNee/Rect Channel Flow, Ditch 
Bot.W=0.00' 0=3.00' Z= 2.0 '/' Top.W=12.00' 
n= 0.030 

8.1 815 Total 

Subcatchment 5S: NW Site 

Hydrograph 
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MSE 24-hr4 

-10-Yr-Miami KS Rainfall=S.37"

Runoff Area=6.300 ac 

Runoff Volume=2.002 af 

- Runoff Depth=3.81"

Flow Length=815' 

Tc=8.1 min 

CN=86 
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Summary for Subcatchment 7S: NW Off-Site 

Runoff = 5.23 cfs @ 12.1 O hrs, Volume= 0.266 af, Depth= 4.56" 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 
MSE 24-hr 4 10-Yr Miami KS Rainfall=5.37" 

Area (ac) CN Description 

0.700 

0.350 
0.350 

Tc Length 
(min) (feet) 

0.5 40 

93 Paved roads w/open ditches, 50% imp, HSG D 

50.00% Pervious Area 
50.00% Impervious Area 

Slope Velocity Capacity 
(ft/ft) (ft/sec) (cfs) 

0.0300 1.43 

Description 

Sheet Flow, Sheet 
Smooth surfaces n= 0.011 P2= 3.60" 

0.9 590 0.0320 10.78 194.02 TrapNee/Rect Channel Flow, Ditch 

1.4 630 Total 

Bot.W=0.00' 0=3.00' Z= 2.0 '/' Top.W=12.00' 
n= 0.030 

Subcatchment 7S: NW Off-Site 

Hydrograph 
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MSE 24-hr4 

10-Yr Miami KS Rainfall=5 .37"

Runoff Area=O. 700 ac 

Runoff Volume=0.266 af 

Runoff Depth=4.56 " 

Flow Length=630' 

Tc=1.4 min 

CN=93 
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Runoff = 

Summary for Subcatchment 8S: NE Off-Site 

12.07 cfs @ 12.23 hrs, Volume= 0.885 af, Depth= 3.22" 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 
MSE 24-hr 4 10-Yr Miami KS Rainfall=5.37" 

Area (ac) CN Description 

3.300 

3.300 

Tc Length 
(min) (feet) 

9.2 100 

5.5 350 

0.6 430 

80 Pasture/grassland/range, Good, HSG D 

100.00% Pervious Area 

Slope Velocity Capacity Description 
(ft/ft) (ft/sec) (cfs) 

0.0200 0.18 Sheet Flow, Sheet 
Grass: Short n= 0.150 P2= 3.60" 

0.0230 1.06 Shallow Concentrated Flow, Shallow 
Short Grass Pasture Kv= 7.0 fps 

0.0370 11.59 208.62 TrapNee/Rect Channel Flow, Ditch 
Bot.W=0.00' 0=3.00' Z= 2.0 '/' Top.W=12.00' 
n= 0.030 

15.3 880 Total 

Subcatchment 8S: NE Off-Site 

Hydrograph 
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Runoff = 

Summary for Subcatchment 12S: W Site Bypass 

43.22 cfs @ 12.17 hrs, Volume= 2.596 af, Depth= 3.31" 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 
MSE 24-hr 4 10-Yr Miami KS Rainfall=5.37" 

Area (ac) CN Adj Description 

8.200 
1.200 

9.400 
8.200 
1.200 
1.200 

Tc Length 
(min) (feet) 

6.5 100 

3.0 430 

9.5 530 

48 

80 > 75% Grass cover, Good, HSG D
98 Unconnected pavement, HSG D

82 81 Weighted Average, UI Adjusted 
87.23% Pervious Area 

Slope 
(ft/ft) 

0.0480 

12.77% Impervious Area 
100.00% Unconnected 

Velocity Capacity Description 
(ft/sec) (cfs) 

0.26 Sheet Flow, Sheet 
Grass: Short n= 0.150 P2= 3.60" 

0.1200 

Total 

2.42 Shallow Concentrated Flow, Shallow 
Short Grass Pasture Kv= 7.0 fps 

Subcatchment 12S: W Site Bypass 

Hydrograph 
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Summary for Reach 9R: Site Stream 

Inflow Area = 24.500 ac, 0.00% Impervious, Inflow Depth = 3.22" for 10-Yr Miami KS event 
Inflow = 70.38 cfs @ 12.35 hrs, Volume= 6.570 af 
Outflow = 67.76 cfs@ 12.48 hrs, Volume= 6.570 af, Atten= 4%, Lag= 7.8 min 

Routing by Star-Ind+ Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 
Max. Velocity= 6.38 fps, Min. Travel Time= 4.4 min 
Avg. Velocity = 2.04 fps, Avg. Travel Time= 13.8 min 

Peak Storage= 17,949 cf@ 12.41 hrs 
Average Depth at Peak Storage= 1.67' , Surface Width= 9.69' 
Bank-Full Depth= 5.00' Flow Area= 65.0 sf, Capacity= 770.07 cfs 

3.00' x 5.00' deep channel, n= 0.040 Earth, cobble bottom, clean sides 
Side Slope Z-value= 2.0 '/' Top Width= 23.00' 
Length= 1,690.0' Slope= 0.0290 '/' 
Inlet Invert= 996.00', Outlet Invert= 947.00' 
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Reach 9R: Site Stream 
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Summary for Reach 1 OR: 223rd Ditch 

Inflow Area = 3.300 ac, 0.00% Impervious, Inflow Depth = 3.22" for 10-Yr Miami KS event 
Inflow = 12.07 cfs @ 12.23 hrs, Volume= 0.885 af 
Outflow = 11.81 cfs @ 12.30 hrs, Volume= 0.885 af, Atten= 2%, Lag= 3.8 min 

Routing by Star-Ind+ Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 
Max. Velocity= 5.09 fps, Min. Travel Time= 2.1 min 
Avg. Velocity = 1.89 fps, Avg. Travel Time= 5.6 min 

Peak Storage= 1,485 cf@ 12.26 hrs 
Average Depth at Peak Storage= 1.08' , Surface Width= 4.31' 
Bank-Full Depth= 3.00' Flow Area= 18.0 sf, Capacity= 181.48 cfs 

0.00' x 3.00' deep channel, n= 0.030 
Side Slope Z-value= 2.0 '/' Top Width= 12.00' 
Length= 640.0' Slope= 0.0280 '/' 
Inlet Invert= 999.00', Outlet Invert= 981.08' 

� 
ii: 

13 

12 
I 11.01 cfs I 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

Reach 1 OR: 223rd Ditch 

Hydrograph 

Inflow Area=3.300i ac 

Avg. Flow Depth=1.08' 

Max Vel=S.09 fps 

n=0.030 

L=640.0' 

S=0.0280 '/' 

€apacity=181.48 cfs 
I_ _j _j 
I 

I 

_,_ .._ .._ L 1-

1 

I 

,_ � I 

o-l...-...... ......,-...,.illl:j=',.......,_..;;:;;;;:;:;:;:;::;:;:;:;:;:;::;:;:;�....,_.... ...... .....,_ ...... ......,_.....,....,......,_.....,...J 
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 

Time (hours) 

-Inflow 
-Outflow 



AF Prop w Det Condition 
Prepared by Phelps Engineering, Inc. 

MSE 24-hr 4 10-Yr Miami KS Rainfa/1=5. 37" 

Printed 2/16/2023 
HydroCAD® 10.10-Sa s/n 09856 © 2020 HydroCAD Software Solutions LLC 

Reach 1 OR: 223rd Ditch 
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Summary for Pond 11P: Wet Pond 

Page 34 

Inflow Area = 46.000 ac, 
113.93 cfs@ 

88.84 cfs@ 
88.84 cfs@ 

0.00 cfs@ 

7.61% Impervious, Inflow Depth = 3.26" for 10-Yr Miami KS event 
Inflow = 

Outflow = 

Primary = 

Secondary = 

12.28 hrs, Volume= 12.509 af 
12.57 hrs, Volume= 12.509 af, Atten= 22%, Lag= 17.5 min 
12.57 hrs, Volume= 12.509 af 

0.00 hrs, Volume= 0.000 af 

Routing by Ster-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 
Peak Elev= 964.61'@ 12.57 hrs Storage= 2.773 af 

Plug-Flow detention time= 34.0 min calculated for 12.506 af (100% of inflow) 
Center-of-Mass det. time= 34.1 min ( 859.2 - 825.1 ) 

Volume Invert Avail.Storage Storage Description 

#1 

Elevation 
(feet) 

961.00' 

Cum.Store 
(acre-feet) 

6.317 af Custom Stage Datalisted below

961.00 
962.00 
964.00 
966.00 
968.00 

Device 

#1 

#2 
#3 

Routing 

Primary 

Primary 
Secondary 

0.000 
0.635 
2.200 
4.087 
6.317 

Invert Outlet Devices 

961.00' 60.0" W x 15.0" H Vert. Orifice/Grate C= 0.600
Limited to weir flow at low heads 

964.00' 24.0' long Sharp-Crested Rectangular Weir 2 End Contraction(s)
966.00' 70.0' long x 15.0' breadth Broad-Crested Rectangular Weir 

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63 

Primary OutFlow Max=88.78 cfs@ 12.57 hrs HW=964.61' (Free Discharge)
t1=0rifice/Grate (Orifice Controls 51.87 cfs@ 8.30 fps)

2=Sharp-Crested Rectangular Weir (Weir Controls 36.91 cfs @ 2.55 fps)

t:_condary OutFlow Max=0.00 cfs @ 0.00 hrs HW=961.00' (Free Discharge)
3=Broad-Crested Rectangular Weir ( Controls 0.00 cfs) 
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Pond 11 P: Wet Pond 
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Summary for Link 2L: W Site Limit 

Page 37 

Inflow Area = 55.400 ac, 8.48% Impervious, Inflow Depth = 3.27" for 10-Yr Miami KS event 
Inflow = 97.31 cfs@ 12.55 hrs, Volume= 15.105 af 
Primary = 97.31 cfs @ 12.55 hrs, Volume= 15.105 af, Atten= 0%, Lag= 0.0 min 

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 

Link 2L: W Site Limit 
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Summary for Link 3L: CMPA Site Limit 

Page 38 

Inflow Area = 4.900 ac, 22.45% Impervious, Inflow Depth = 3.62" for 10-Yr Miami KS event 
Inflow = 16.54 cfs@ 12.11 hrs, Volume= 1.478 af 
Primary = 16.54 cfs@ 12.11 hrs, Volume= 1.478 af, Atten= 0%, Lag= 0.0 min 

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 

Link 3L: CMPA Site Limit 
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Summary for Link 4L: NW Site Limit 

Page 39 

Inflow Area = 7.000 ac, 36.43% Impervious, Inflow Depth = 3.89" for 10-Yr Miami KS event 
Inflow = 36.14 cfs@ 12.15 hrs, Volume= 2.268 af 
Primary = 36.14 cfs@ 12.15 hrs, Volume= 2.268 af, Atten= 0%, Lag= 0.0 min 

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 

Link 4L: NW Site Limit 
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Summary for Link SL: Off-Site Confluence 

Page 40 

Inflow Area = 67.300 ac, 12.41% Impervious, Inflow Depth = 3.36" for 10-Yr Miami KS event 
Inflow = 121.14 cfs@ 12.17 hrs, Volume= 18.852 af 
Primary = 121.14 cfs@ 12.17 hrs, Volume= 18.852 af, Atten= 0%, Lag= 0.0 min 

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 

Link SL: Off-Site Confluence 
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Runoff = 

Summary for Subcatchment 1 S: W Site 

152.18 cfs @ 12.22 hrs, Volume= 11.170 af, Depth= 6.23" 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 
MSE 24-hr 4 100-Yr Miami KS Rainfall=8.52" 

Area (ac) CN Adj Description 

18.000 
3.500 

21.500 
18.000 

3.500 
3.500 

Tc Length 
(min) (feet) 

7.0 100 

7.2 745 

0.4 290 

14.6 1,135 

170 

80 > 75% Grass cover, Good, HSG D
98 Unconnected pavement, HSG D

83 81 Weighted Average, UI Adjusted 
83. 72% Pervious Area

Slope 
(ft/ft) 

0.0400 

16.28% Impervious Area
100.00% Unconnected

Velocity Capacity Description 
(ft/sec) (cfs) 

0.24 Sheet Flow, Sheet 
Grass: Short n= 0.150 P2= 3.60" 

0.0600 1.71 

0.0300 12.05 

Total 

Shallow Concentrated Flow, Shallow 
Short Grass Pasture Kv= 7.0 fps 

783.31 TrapNee/Rect Channel Flow, Channel 
Bot.W=3.00' D=5.00' Z= 2.0 '/' Top.W=23.00' 
n= 0.040 

Subcatchment 1 S: W Site 

Hydrograph 
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Runoff Volume=11.110 af 
Runoff Depth=6.23" 
1Flow Length=1°, 135'

� Tc=14.6 min 
UI Adjusted CN=81 
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Summary for Subcatchment 3S: E Off-Site 

Runoff = 131.63 cfs@ 12.35 hrs, Volume= 12.483 af, Depth= 6.11" 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 
MSE 24-hr 4 100-Yr Miami KS Rainfall=8.52" 

Area (ac) CN Description 

24.500 

24.500 

Tc Length 
(min) (feet) 

8.9 100 

14.6 1,060 

1.1 455 

24.6 1,615 

80 Pasture/grassland/range, Good, HSG D 

100.00% Pervious Area 

Slope Velocity Capacity Description 
(ft/ft) (ft/sec) (cfs) 

0.0220 0.19 Sheet Flow, Sheet 
Grass: Short n= 0.150 P2= 3.60" 

0.0300 

Total 

1.21 Shallow Concentrated Flow, Shallow 
Short Grass Pasture 

7.00 Direct Entry, LxV 1 

Subcatchment 3S: E Off-Site 

Hydrograph 

Kv= 7.0 fps 

Page 42 

140 
131.63 cfs 

I 

' � r r !- Runoff� 

130 

120 

110 

100 

90 

� 80 � 

� 70 

ii: 

60 

50 

40 

20 

10 

I 

T 

I 

I 

I 

I I 

� � 
I I 

I I 

' + 

I I 

I I 

' T 
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Runoff Volume=12.483 af 
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Summary for Subcatchment 4S: N Site 

Runoff = 19.15 cfs @ 12.1 O hrs, Volume= 1.008 af, Depth= 7.56" 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 
MSE 24-hr 4 100-Yr Miami KS Rainfall=8.52" 

Area (ac) CN Description 

0.500 
1.100 

1.600 
0.500 
1.100 
1.100 

Tc Length 
(min) (feet) 

1.0 100 

1.0 240 

0.6 380 

80 >75% Grass cover, Good, HSG D
98 Unconnected pavement, HSG D 

92 Weighted Average 
31.25% Pervious Area 
68.75% Impervious Area 
100.00% Unconnected 

Slope Velocity Capacity 
(ft/ft) (ft/sec) (cfs) 

Description 

0.0300 1.72 Sheet Flow, Sheet 
Smooth surfaces n= 0.011 P2= 3.60" 

0.0400 4.06 Shallow Concentrated Flow, Shallow 
Paved Kv= 20.3 fps 

0.0280 10.08 181.48 TrapNee/Rect Channel Flow, Ditch 
Bot.W=0.00' 0=3.00' Z= 2.0 '/' Top.W=12.00' 
n= 0.030 

2.6 720 Total 

Subcatchment 4S: N Site 

Hydrograph 
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MSE 24-hr4 

� 100-Yr Miami KS Rainfall=B.52" 

Rµnoff Area=1.600 ac 

r Runoff Volume=1.008 af 

Runoff Depth=7.56" 

Flow Length=720' 

Tc=2.6 min 

CN=92 

__/ \.__ 
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Runoff = 

Summary for Subcatchment 5S: NW Site 

59. 73 cfs @ 12.15 hrs, Volume= 3.589 af, Depth= 6.84" 

Runoff by SCS TR-20 method, UH= SCS, Weighted- CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 
MSE 24- hr 4 100-Yr Miami KS Rainfall=8.52" 

Area (ac) CN Description 

2.200 
4.100 

6.300 
4.100 
2.200 
2.200 

Tc Length 
(min) (feet) 

6.4 100 

0.8 125 

0.9 590 

98 Unconnected pavement, HSG D 
80 >75% Grass cover Good HSG D

86 Weighted Average 
65.08% Pervious Area 
34.92% Impervious Area 
100.00% Unconnected 

Slope Velocity Capacity 
(ft/ft) (ft/ sec) (cfs) 

0.0500 0.26 

0.1500 2.71 

0.0320 10.78 194.02 

Description 

Sheet Flow, Sheet 
Grass: Short n= 0.150 P2 = 3.60" 
Shallow Concentrated Flow, Shallow 
Short Grass Pasture Kv= 7.0 fps 
TrapNee/Rect Channel Flow, Ditch 
Bot.W=0.00' 0=3.00' Z= 2.0 '/' Top.W=12.00' 
n= 0.030 

8.1 815 Total 

Subcatchment 5S: NW Site 
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MSE 24-hr4 

100-Yr Miami KS Rainfall=B.52"

Runoff Area=6.300 ac 

Runoff Volume=3.589 af 

Runoff Depth=6.84" 

Flow Length=815' 

Tc=B.1 min 

CN=86 
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Runoff = 

Summary for Subcatchment 7S: NW Off-Site 

8.49 cfs @ 12.1 O hrs, Volume= 0.448 af, Depth= 7.68" 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 
MSE 24-hr 4 100-Yr Miami KS Rainfall=8.52" 

Area (ac) CN Description 

0.700 

0.350 
0.350 

Tc Length 
(min) (feet) 

0.5 40 

0.9 590 

1.4 630 

93 Paved roads w/open ditches, 50% imp, HSG D 

50.00% Pervious Area 
50.00% Impervious Area 

Slope Velocity Capacity 
(ft/ft) (ft/sec) (cfs) 

0.0300 1.43 

Description 

Sheet Flow, Sheet 
Smooth surfaces n= 0.011 P2= 3.60" 

0.0320 10.78 194.02 TrapNee/Rect Channel Flow, Ditch 

Total 

Bot.W=0.00' 0=3.00' Z= 2.0 '/' Top.W=12.00' 
n= 0.030 

Subcatchment 7S: NW Off-Site 

Hydrograph 
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Flow Length=630' 

Tc=1.4 min 

CN=93 
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Runoff = 

Summary for Subcatchment 8S: NE Off-Site 

22.49 cfs @ 12.23 hrs, Volume= 1.681 af, Depth= 6.11" 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 
MSE 24-hr 4 100-Yr Miami KS Rainfall=8.52" 

Area (ac) CN Description 

3.300 

3.300 

Tc Length 
(min) (feet) 

9.2 100 

5.5 350 

0.6 430 

80 Pasture/grassland/range, Good, HSG D 

100.00% Pervious Area 

Slope Velocity Capacity Description 
(ft/ft) (ft/sec) (cfs) 

0.0200 0.18 Sheet Flow, Sheet 
Grass: Short n= 0.150 P2= 3.60" 

0.0230 1.06 Shallow Concentrated Flow, Shallow 
Short Grass Pasture Kv= 7.0 fps 

0.0370 11.59 208.62 TrapNee/Rect Channel Flow, Ditch 
Bot.W=0.00' 0=3.00' Z= 2.0 '/' Top.W=12.00' 
n= 0.030 

15.3 880 Total 

Subcatchment 8S: NE Off-Site 
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MSE 24-hr4 

100-Yr Miami KS Rainfall=S.52"

� Runoff Area=3.300 ac 
Runoff Volume=1.681 af 

�Runoff Depth=6.11"

Flow Length=880' 

Tc=15.3 min 

CN=80 
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Runoff = 

Summary for Subcatchment 12S: W Site Bypass 

79.13 cfs @ 12.17 hrs, Volume= 4.884 af, Depth= 6.23" 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 
MSE 24-hr 4 100-Yr Miami KS Rainfall=8.52" 

Area (ac) CN Adj Description 

8.200 
1.200 

9.400 
8.200 
1.200 
1.200 

Tc Length 
(min) (feet) 

6.5 100 

3.0 430 

9.5 530 

80 > 75% Grass cover, Good, HSG D
98 Unconnected pavement, HSG D

82 81 Weighted Average, UI Adjusted 
87.23% Pervious Area 

Slope 
(ft/ft) 

0.0480 

12.77% Impervious Area 
100.00% Unconnected 

Velocity Capacity Description 
(ft/sec) (cfs) 

0.26 Sheet Flow, Sheet 
Grass: Short n= 0.150 P2= 3.60" 

0.1200 

Total 

2.42 Shallow Concentrated Flow, Shallow 
Short Grass Pasture Kv= 7.0 fps 

Subcatchment 12S: W Site Bypass 

Hydrograph 

Page 47 

85 

80 

75 

70 

65 

60 

55 

I 79.13 cfs I 
I 

I 

I !- Runoff� 
I 

i 
50 

- 45 
:C 
£_ 40 

35 

30 

25 

20 

15 

10 

5 

' 

I 

l 

I 

I 

I 

I 

1 

I 

� 

I 

I 

I 

I 

l 

I 

I 

I 

I 

' 

' 

I 

l 

I 

I 

I 

I 

1 

I 

� 

I 

I 

I 

I 

l 

I 

I 

I 

I 

' 

MSE 24-hr4 

100-Yr Miami KS Rainfall=S.52"

Runoff Area=9.400 ac 

Runoff Volume=4.884 af 
� 

Runoff Depth=6.23" 

Flow Length=530' 

Tc=9.5 min 

UI Adjusted CN=81 
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Summary for Reach 9R: Site Stream 

Inflow Area = 24.500 ac, 0.00% Impervious, Inflow Depth = 6.11" for 100-Yr Miami KS event 
Inflow = 131.63 cfs@ 12.35 hrs, Volume= 12.483 af 
Outflow = 128.03 cfs@ 12.46 hrs, Volume= 12.483 af, Atten= 3%, Lag= 6.7 min 

Routing by Star-Ind+ Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 
Max. Velocity= 7.52 fps, Min. Travel Time= 3.7 min 
Avg. Velocity = 2.38 fps, Avg. Travel Time= 11.8 min 

Peak Storage= 28,758 cf@ 12.39 hrs 
Average Depth at Peak Storage= 2.26' , Surface Width= 12.05' 
Bank-Full Depth= 5.00' Flow Area= 65.0 sf, Capacity= 770.07 cfs 

3.00' x 5.00' deep channel, n= 0.040 Earth, cobble bottom, clean sides 
Side Slope Z-value= 2.0 '/' Top Width= 23.00' 
Length= 1,690.0' Slope= 0.0290 '/' 
Inlet Invert= 996.00', Outlet Invert= 947.00' 
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Summary for Reach 1 OR: 223rd Ditch 

Inflow Area = 3.300 ac, 0.00% Impervious, Inflow Depth = 6.11" for 100-Yr Miami KS event 
Inflow = 22.49 cfs@ 12.23 hrs, Volume= 1.681 af 
Outflow = 22.14 cfs@ 12.29 hrs, Volume= 1.681 af, Atten= 2%, Lag= 3.3 min 

Routing by Star-Ind+ Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 
Max. Velocity= 5.96 fps, Min. Travel Time= 1.8 min 
Avg. Velocity = 2.15 fps, Avg. Travel Time= 5.0 min 

Peak Storage= 2,378 cf@ 12.26 hrs 
Average Depth at Peak Storage= 1.36' , Surface Width= 5.45' 
Bank-Full Depth= 3.00' Flow Area= 18.0 sf, Capacity= 181.48 cfs 

0.00' x 3.00' deep channel, n= 0.030 
Side Slope Z-value= 2.0 '/' Top Width= 12.00' 
Length= 640.0' Slope= 0.0280 '/' 
Inlet Invert= 999.00', Outlet Invert= 981.08' 
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Summary for Pond 11P: Wet Pond 

Page 52 

Inflow Area = 46.000 ac, 
220.75 cfs@ 
202.56 cfs@ 
202.56 cfs@ 

7.61% Impervious, Inflow Depth = 6.17" for 100-Yr Miami KS event 
Inflow = 

Outflow = 

Primary = 

12.28 hrs, Volume= 23.653 af 
12.42 hrs, Volume= 23.653 af, Atten= 8%, Lag= 8.8 min 
12.42 hrs, Volume= 23.653 af 

Secondary = 0.00 cfs@ 0.00 hrs, Volume= 0.000 af 

Routing by Ster-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 
Peak Elev= 965.51'@ 12.42 hrs Storage= 3.621 af 

Plug-Flow detention time= 26.9 min calculated for 23.648 af (100% of inflow) 
Center-of-Mass det. time= 27.0 min ( 836.1 - 809.1 ) 

Volume Invert Avail.Storage Storage Description 

#1 

Elevation 
(feet) 

961.00' 

Cum.Store 
(acre-feet) 

6.317 af Custom Stage Datalisted below

961.00 
962.00 
964.00 
966.00 
968.00 

Device 

#1 

#2 
#3 

Routing 

Primary 

Primary 
Secondary 

0.000 
0.635 
2.200 
4.087 
6.317 

Invert Outlet Devices 

961.00' 60.0" W x 15.0" H Vert. Orifice/Grate C= 0.600
Limited to weir flow at low heads 

964.00' 24.0' long Sharp-Crested Rectangular Weir 2 End Contraction(s)
966.00' 70.0' long x 15.0' breadth Broad-Crested Rectangular Weir 

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63 

Primary OutFlow Max=202.50 cfs @ 12.42 hrs HW=965.51' (Free Discharge)
t1=0rifice/Grate (Orifice Controls 59.22 cfs@ 9.48 fps)

2=Sharp-Crested Rectangular Weir (Weir Controls 143.28 cfs@ 4.01 fps)

t:_condary OutFlow Max=0.00 cfs @ 0.00 hrs HW=961.00' (Free Discharge)
3=Broad-Crested Rectangular Weir ( Controls 0.00 cfs) 
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Summary for Link 2L: W Site Limit 

Page 55 

Inflow Area = 55.400 ac, 8.48% Impervious, Inflow Depth = 6.18" for 100-Yr Miami KS event 
Inflow = 227.65 cfs@ 12.38 hrs, Volume= 28.537 af 
Primary = 227.65 cfs@ 12.38 hrs, Volume= 28.537 af, Atten= 0%, Lag= 0.0 min 

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 

Link 2L: W Site Limit 
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Summary for Link 3L: CMPA Site Limit 

Page 56 

Inflow Area = 4.900 ac, 22.45% Impervious, Inflow Depth = 6.59" for 100-Yr Miami KS event 
Inflow = 29.36 cfs @ 12.11 hrs, Volume= 2.689 af 
Primary = 29.36 cfs@ 12.11 hrs, Volume= 2.689 af, Atten= 0%, Lag= 0.0 min 

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 

Link 3L: CMPA Site Limit 
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Summary for Link 4L: NW Site Limit 

Page 57 

Inflow Area = 7.000 ac, 36.43% Impervious, Inflow Depth = 6.92" for 100-Yr Miami KS event 
Inflow = 62.45 cfs @ 12.15 hrs, Volume= 4.037 af 
Primary = 62.45 cfs@ 12.15 hrs, Volume= 4.037 af, Atten= 0%, Lag= 0.0 min 

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 

Link 4L: NW Site Limit 
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Summary for Link SL: Off-Site Confluence 
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Inflow Area = 67.300 ac, 12.41% Impervious, Inflow Depth = 6.29" for 100-Yr Miami KS event 
Inflow = 271.45 cfs @ 12.32 hrs, Volume= 35.263 af 
Primary = 271.45 cfs@ 12.32 hrs, Volume= 35.263 af, Atten= 0%, Lag= 0.0 min 

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs 

Link SL: Off-Site Confluence 
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Existing AM Peak Hour

Priority Engineers, Inc. HCM 6th TWSC
02/08/2023 Page 1

Intersection
Int Delay, s/veh 0.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 96 0 0 56 0 2
Future Vol, veh/h 96 0 0 56 0 2
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 3 2 2 5 2 2
Mvmt Flow 104 0 0 61 0 2

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 104 0 165 104
          Stage 1 - - - - 104 -
          Stage 2 - - - - 61 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1488 - 826 951
          Stage 1 - - - - 920 -
          Stage 2 - - - - 962 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1488 - 826 951
Mov Cap-2 Maneuver - - - - 826 -
          Stage 1 - - - - 920 -
          Stage 2 - - - - 962 -

Approach EB WB NB
HCM Control Delay, s 0 0 8.8
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 951 - - 1488 -
HCM Lane V/C Ratio 0.002 - - - -
HCM Control Delay (s) 8.8 - - 0 -
HCM Lane LOS A - - A -
HCM 95th %tile Q(veh) 0 - - 0 -



Existing Noon Peak Hour

Priority Engineers, Inc. HCM 6th TWSC
02/08/2023 Page 2

Intersection
Int Delay, s/veh 0.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 47 0 2 40 1 1
Future Vol, veh/h 47 0 2 40 1 1
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 51 0 2 43 1 1

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 51 0 98 51
          Stage 1 - - - - 51 -
          Stage 2 - - - - 47 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1555 - 901 1017
          Stage 1 - - - - 971 -
          Stage 2 - - - - 975 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1555 - 900 1017
Mov Cap-2 Maneuver - - - - 900 -
          Stage 1 - - - - 971 -
          Stage 2 - - - - 974 -

Approach EB WB NB
HCM Control Delay, s 0 0.3 8.8
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 955 - - 1555 -
HCM Lane V/C Ratio 0.002 - - 0.001 -
HCM Control Delay (s) 8.8 - - 7.3 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0 - - 0 -



Existing PM Peak Hour

Priority Engineers, Inc. HCM 6th TWSC
02/08/2023 Page 3

Intersection
Int Delay, s/veh 0.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 87 0 1 79 0 1
Future Vol, veh/h 87 0 1 79 0 1
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 6 2 2 2 2 2
Mvmt Flow 95 0 1 86 0 1

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 95 0 183 95
          Stage 1 - - - - 95 -
          Stage 2 - - - - 88 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1499 - 806 962
          Stage 1 - - - - 929 -
          Stage 2 - - - - 935 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1499 - 805 962
Mov Cap-2 Maneuver - - - - 805 -
          Stage 1 - - - - 929 -
          Stage 2 - - - - 934 -

Approach EB WB NB
HCM Control Delay, s 0 0.1 8.7
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 962 - - 1499 -
HCM Lane V/C Ratio 0.001 - - 0.001 -
HCM Control Delay (s) 8.7 - - 7.4 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0 - - 0 -



Proposed AM Peak Hour

Priority Engineers, Inc. HCM 6th TWSC
02/08/2023 Page 4

Intersection
Int Delay, s/veh 0.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 97 0 0 56 0 2
Future Vol, veh/h 97 0 0 56 0 2
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 3 2 2 3 2 2
Mvmt Flow 105 0 0 61 0 2

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 105 0 166 105
          Stage 1 - - - - 105 -
          Stage 2 - - - - 61 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1486 - 824 949
          Stage 1 - - - - 919 -
          Stage 2 - - - - 962 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1486 - 824 949
Mov Cap-2 Maneuver - - - - 824 -
          Stage 1 - - - - 919 -
          Stage 2 - - - - 962 -

Approach EB WB NB
HCM Control Delay, s 0 0 8.8
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 949 - - 1486 -
HCM Lane V/C Ratio 0.002 - - - -
HCM Control Delay (s) 8.8 - - 0 -
HCM Lane LOS A - - A -
HCM 95th %tile Q(veh) 0 - - 0 -
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Intersection
Int Delay, s/veh 0.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 98 1 6 56 0 1
Future Vol, veh/h 98 1 6 56 0 1
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 3 2 2 3 2 2
Mvmt Flow 107 1 7 61 0 1

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 108 0 183 108
          Stage 1 - - - - 108 -
          Stage 2 - - - - 75 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1483 - 806 946
          Stage 1 - - - - 916 -
          Stage 2 - - - - 948 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1483 - 802 946
Mov Cap-2 Maneuver - - - - 802 -
          Stage 1 - - - - 916 -
          Stage 2 - - - - 943 -

Approach EB WB NB
HCM Control Delay, s 0 0.7 8.8
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 946 - - 1483 -
HCM Lane V/C Ratio 0.001 - - 0.004 -
HCM Control Delay (s) 8.8 - - 7.4 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0 - - 0 -
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Intersection
Int Delay, s/veh 0.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 48 0 2 41 1 1
Future Vol, veh/h 48 0 2 41 1 1
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 52 0 2 45 1 1

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 52 0 101 52
          Stage 1 - - - - 52 -
          Stage 2 - - - - 49 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1554 - 898 1016
          Stage 1 - - - - 970 -
          Stage 2 - - - - 973 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1554 - 897 1016
Mov Cap-2 Maneuver - - - - 897 -
          Stage 1 - - - - 970 -
          Stage 2 - - - - 972 -

Approach EB WB NB
HCM Control Delay, s 0 0.3 8.8
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 953 - - 1554 -
HCM Lane V/C Ratio 0.002 - - 0.001 -
HCM Control Delay (s) 8.8 - - 7.3 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0 - - 0 -
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Intersection
Int Delay, s/veh 1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 48 1 7 42 1 5
Future Vol, veh/h 48 1 7 42 1 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 52 1 8 46 1 5

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 53 0 115 53
          Stage 1 - - - - 53 -
          Stage 2 - - - - 62 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1553 - 881 1014
          Stage 1 - - - - 970 -
          Stage 2 - - - - 961 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1553 - 877 1014
Mov Cap-2 Maneuver - - - - 877 -
          Stage 1 - - - - 970 -
          Stage 2 - - - - 956 -

Approach EB WB NB
HCM Control Delay, s 0 1 8.7
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 988 - - 1553 -
HCM Lane V/C Ratio 0.007 - - 0.005 -
HCM Control Delay (s) 8.7 - - 7.3 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0 - - 0 -
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Intersection
Int Delay, s/veh 0.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 93 0 1 81 0 1
Future Vol, veh/h 93 0 1 81 0 1
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 6 2 2 2 2 2
Mvmt Flow 101 0 1 88 0 1

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 101 0 191 101
          Stage 1 - - - - 101 -
          Stage 2 - - - - 90 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1491 - 798 954
          Stage 1 - - - - 923 -
          Stage 2 - - - - 934 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1491 - 797 954
Mov Cap-2 Maneuver - - - - 797 -
          Stage 1 - - - - 923 -
          Stage 2 - - - - 933 -

Approach EB WB NB
HCM Control Delay, s 0 0.1 8.8
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 954 - - 1491 -
HCM Lane V/C Ratio 0.001 - - 0.001 -
HCM Control Delay (s) 8.8 - - 7.4 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0 - - 0 -
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Intersection
Int Delay, s/veh 0.5

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 93 1 5 81 1 5
Future Vol, veh/h 93 1 5 81 1 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 6 2 2 2 2 2
Mvmt Flow 101 1 5 88 1 5

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 102 0 200 102
          Stage 1 - - - - 102 -
          Stage 2 - - - - 98 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1490 - 789 953
          Stage 1 - - - - 922 -
          Stage 2 - - - - 926 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1490 - 786 953
Mov Cap-2 Maneuver - - - - 786 -
          Stage 1 - - - - 922 -
          Stage 2 - - - - 922 -

Approach EB WB NB
HCM Control Delay, s 0 0.4 8.9
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 920 - - 1490 -
HCM Lane V/C Ratio 0.007 - - 0.004 -
HCM Control Delay (s) 8.9 - - 7.4 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0 - - 0 -
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Intersection
Int Delay, s/veh 0.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 103 0 0 58 0 2
Future Vol, veh/h 103 0 0 58 0 2
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 3 2 2 3 2 2
Mvmt Flow 112 0 0 63 0 2

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 112 0 175 112
          Stage 1 - - - - 112 -
          Stage 2 - - - - 63 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1478 - 815 941
          Stage 1 - - - - 913 -
          Stage 2 - - - - 960 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1478 - 815 941
Mov Cap-2 Maneuver - - - - 815 -
          Stage 1 - - - - 913 -
          Stage 2 - - - - 960 -

Approach EB WB NB
HCM Control Delay, s 0 0 8.8
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 941 - - 1478 -
HCM Lane V/C Ratio 0.002 - - - -
HCM Control Delay (s) 8.8 - - 0 -
HCM Lane LOS A - - A -
HCM 95th %tile Q(veh) 0 - - 0 -
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Intersection
Int Delay, s/veh 2.9

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 98 7 67 56 2 22
Future Vol, veh/h 98 7 67 56 2 22
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 3 2 2 3 2 2
Mvmt Flow 107 8 73 61 2 24

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 115 0 318 111
          Stage 1 - - - - 111 -
          Stage 2 - - - - 207 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1474 - 675 942
          Stage 1 - - - - 914 -
          Stage 2 - - - - 828 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1474 - 641 942
Mov Cap-2 Maneuver - - - - 641 -
          Stage 1 - - - - 914 -
          Stage 2 - - - - 786 -

Approach EB WB NB
HCM Control Delay, s 0 4.1 9.1
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 907 - - 1474 -
HCM Lane V/C Ratio 0.029 - - 0.049 -
HCM Control Delay (s) 9.1 - - 7.6 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0.1 - - 0.2 -
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Intersection
Int Delay, s/veh 0.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 96 0 1 86 0 1
Future Vol, veh/h 96 0 1 86 0 1
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 6 2 2 2 2 2
Mvmt Flow 104 0 1 93 0 1

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 104 0 199 104
          Stage 1 - - - - 104 -
          Stage 2 - - - - 95 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1488 - 790 951
          Stage 1 - - - - 920 -
          Stage 2 - - - - 929 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1488 - 789 951
Mov Cap-2 Maneuver - - - - 789 -
          Stage 1 - - - - 920 -
          Stage 2 - - - - 928 -

Approach EB WB NB
HCM Control Delay, s 0 0.1 8.8
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 951 - - 1488 -
HCM Lane V/C Ratio 0.001 - - 0.001 -
HCM Control Delay (s) 8.8 - - 7.4 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0 - - 0 -



Proposed PM Peak Hour (Conservative Use)

Priority Engineers, Inc. HCM 6th TWSC
02/08/2023 Page 13

Intersection
Int Delay, s/veh 3.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 93 4 39 81 6 59
Future Vol, veh/h 93 4 39 81 6 59
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 6 2 2 2 2 2
Mvmt Flow 101 4 42 88 7 64

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 105 0 275 103
          Stage 1 - - - - 103 -
          Stage 2 - - - - 172 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1486 - 715 952
          Stage 1 - - - - 921 -
          Stage 2 - - - - 858 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1486 - 694 952
Mov Cap-2 Maneuver - - - - 694 -
          Stage 1 - - - - 921 -
          Stage 2 - - - - 832 -

Approach EB WB NB
HCM Control Delay, s 0 2.4 9.2
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 920 - - 1486 -
HCM Lane V/C Ratio 0.077 - - 0.029 -
HCM Control Delay (s) 9.2 - - 7.5 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0.2 - - 0.1 -
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Intersection
Int Delay, s/veh 0.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 102 0 1 90 0 1
Future Vol, veh/h 102 0 1 90 0 1
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 6 2 2 2 2 2
Mvmt Flow 111 0 1 98 0 1

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 111 0 211 111
          Stage 1 - - - - 111 -
          Stage 2 - - - - 100 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1479 - 777 942
          Stage 1 - - - - 914 -
          Stage 2 - - - - 924 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1479 - 776 942
Mov Cap-2 Maneuver - - - - 776 -
          Stage 1 - - - - 914 -
          Stage 2 - - - - 923 -

Approach EB WB NB
HCM Control Delay, s 0 0.1 8.8
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 942 - - 1479 -
HCM Lane V/C Ratio 0.001 - - 0.001 -
HCM Control Delay (s) 8.8 - - 7.4 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0 - - 0 -
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Intersection
Int Delay, s/veh 4.4

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 93 10 90 81 10 90
Future Vol, veh/h 93 10 90 81 10 90
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 6 2 2 2 2 2
Mvmt Flow 101 11 98 88 11 98

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 112 0 391 107
          Stage 1 - - - - 107 -
          Stage 2 - - - - 284 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1478 - 613 947
          Stage 1 - - - - 917 -
          Stage 2 - - - - 764 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1478 - 570 947
Mov Cap-2 Maneuver - - - - 570 -
          Stage 1 - - - - 917 -
          Stage 2 - - - - 711 -

Approach EB WB NB
HCM Control Delay, s 0 4 9.6
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 888 - - 1478 -
HCM Lane V/C Ratio 0.122 - - 0.066 -
HCM Control Delay (s) 9.6 - - 7.6 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0.4 - - 0.2 -
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