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1. INTRODUCTION 
This Stormwater Drainage Study has been prepared to evaluate the stormwater hydrology of 

multiple developments (current and future) that are being proposed within the watershed.  Once 

fully developed, the area treated by improvements proposed within this study will include:  

• Aria: a 22.50-acre apartment development (Zoned RP-4) 

• Summit Village North: a 39.42-acre commercial development (Zoned CP-2) 

• An approximately 14.96-acre future multi-family residential development along the west 

side of NW Lee’s Summit Road (currently zoned AG and to be rezoned at a future time)  

The site is located at the northwest corner of NE Douglas Street and NE Colbern Road, in the 

NE ¼ of Section 30 & SE ¼  of Section 19, Township 48 North, Range 31 West, entirely with in 

the City of Lee’s Summit, Jackson County, Missouri.   

Stormwater runoff from the project sites is tributary to Unity Lake Number Two, approximately 

1,500 feet downstream of the study area. 

This report, intended to serve as the project Macro- and Micro Stormwater Drainage Study for 

the Aria Development, has been prepared to evaluate the Existing- and Proposed Conditions 

stormwater hydrology.  Refer to Section 7 for hydrologic model input data and simulation results 

for Existing- and Proposed Conditions.  Refer to Section 8 for maps and exhibits depicting the 

watersheds evaluated in the analyses.   

 

Vicinity Map 
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1.1. FEMA Floodplain Classification 
The FEMA FIRM Panel 29095C-0409G (eff. 20 January, 2017) depict the proposed 

development areas as “Zone X.”  This is the FEMA flood insurance rate zone that “corresponds 

to areas outside the 0.2-percent-annual-chance floodplain, areas within the 0.2-percent-annual-

chance floodplain, areas of 1-percent-annual-chance flooding where average depths are less 

than 1 foot, areas of 1-percent-annual-chance flooding where the contributing drainage area is 

less than 1 square mile, and areas protected from the 1-percent-annual-chance flood by levees.  

No BFE’s or base flood depths are shown for this zone.”  Refer to the attached FEMA 

Floodplain Map (Exhibit 8-1.1) for depiction of the established floodplains relative to the project 

site.   

The lower reaches of the modeled sub-watershed that is the subject of this report does include 

a “Zone AE” boundary along the Little Cedar Creek – Tributary No. 2 channel that forms the 

main branch of the Unity Village Lake No. 2 impoundment.  No construction proposed for these 

three areas is proposed to affect the boundaries of the defined floodway for this downstream 

channel. 

1.2. Soil Classification 
Soil Maps published in the Soil Survey for Jackson County, Missouri categorize soils in this 

watershed as: 

Table 1.2-1. Soil Classifications 
 

 

 

 

 

       (HSG = Hydrologic Soil Group) 

NRCS Runoff Curve Numbers (CN’s) in this study have been assigned to tributary areas based 

upon these Hydrologic Soil Groups and associated existing and proposed land use.  The 

majority of land within the modeled sub-watersheds is previously developed, and the CN’s are 

assigned accordingly.  Refer to the Soils Map in Section 8 for distribution of soil types 

throughout the sub-watersheds.    

HSG Map Symbol Type Land-Form 

D 10024 Greenton-Urban Land C’Plx 5% to 9% Slopes 

C 10026 Higginsville Silt Loam 5% to 9% Slopes 

C 10120 Sharpsburg Silt Loam 2% to 5% Slopes 

D 10128 Sharpsburg-Urban Land C’Plx 2% to 5% Slopes 

C 10132 Sibley Silt Loam 2% to 5% Slopes 

C 10136 Sibley-Urban Land C’Plx 2% to 5% Slopes 

D 10141 Snead-Rock Outcrop C’Plx 14% to 30% Slopes 

C 10180 Udarents-Urban Land-Sampsel C’Plx 2% to 5% Slopes 

C/D 30080 Greenton Silty Clay Loam 5% to 9% Slopes 

C 30180 Polo Silt Loam 5% to 9% Slopes 
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2. METHODOLOGY 
The hydrologic analysis provided in this report utilizes methods prescribed by the City of Lee’s 

Summit, Missouri and the Kansas City Metropolitan Chapter of the APWA “Standard 

Specifications and Design Criteria,” Division V, Section 5600 (February 2011) provides the 

overall framework for stormwater hydrology.  The following approved methods were used in this 

report to model Existing- and Proposed Conditions for stormwater runoff.   

• Haestad Methods, Inc. “PondPack” V8i (08.11.01.56). 

• NRCS TR-55 Unit Hydrograph Method 

• 2-, 10-, and 100-year Return Frequency, 24-hr. Storm Precipitation Depths (TP-40) 

• ARC-II Soil Moisture Conditions 

• 24-Hour NRCS Type II Rainfall Distribution 

• Runoff Curve Numbers per NRCS TR-55 (Tables 2-2a – 2-2c) and APWA Sec.5602.3 

• NRCS TR-55 Methods for determination of Time of Concentration and Travel Time.   

NOTE: Where detailed information pertaining to channel geometry is unavailable, “length & velocity” estimates for 

channel-flow Travel Time is utilized per Section 5602.7, Kansas City Metropolitan Chapter- APWA Standard 

Specifications and Design Criteria. 

NOTE:  PondPack models utilize “Time of Concentration” rather than “Lag Time” for computing subarea hydrology.   

Input data for the Existing- and Proposed Conditions hydrology models and results of 

computations are included in Section 7.  Refer to the attached Drainage Area Maps for Existing- 

and Proposed Conditions subarea locations, weighted Runoff Curve Numbers, and tributary 

acreage included in Section 8. 

Stormwater runoff models were created for the 2-, 10-, and 100-year design storm events.  The 

precipitation depths used in the analyses have been interpolated from the “Technical Paper No. 

40 Rainfall Frequency Atlas of the United States” (TP-40; May 1961) isopluvial maps.  The 

following table depicts the rainfall depths used in this analysis: 

Table 2-1.  Precipitation Depths 

Return Period: 
24-hour Precipitation 

Depth (in): 

Water Quality Storm1 1.37 

2-Year (50% Storm) 3.50 

10-Year (10% Storm) 5.34 

100-Year (1% Storm) 7.71 
1The “Water Quality Storm” is defined in the MARC & APWA “Manual of Best Management Practices for Stormwater 

Quality” as a 24-hr 1.37” rainfall depth.  This particular storm event is utilized for proposed water quality analysis.  

Each of the PondPack models constructed for this analysis evaluates multiple rainfall events 

using these three defined design storms.  
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____________________________________________________________________________ 

The overall hydrology defines 3 modeled sub-watersheds (sub-watersheds “A,” “B,” and “C”), 

and 21 subareas, encompassing approximately 602 acres overall.   

Several offsite subareas are included in the models prepared for this report that will remain 

unaltered as a result of the proposed development areas.  Sub-watersheds “B” and “C” are both 

offsite regions, as are some portions of sub-watershed “A.”  

• The Aria property lies within portions of Subareas A3, A4(E), and A5(E).   

• The Summit Commercial site is located within Subareas A5(E), A4(W), and A5(E).  

• The northern multi-family residential parcel is located within Subarea A1(E). 

In accordance with the City-specified criterion and design provision established in the 2011 

edition of APWA Section 5600, the proposed stormwater management plan shall “be consistent  

with the Comprehensive Control Strategy.”  This requirement establishes the maximum 

Allowable Release Rates for the 2-year (0.50 cfs/ac), 10-year (2.0 cfs/ac), and 100-year (3.0 

cfs/ac) design storms.  In addition to the large storm hydrology design constraints, this strategy 

requires extended detention (≥ 40hr.) of the “Water Quality Storm” runoff volume.   

Points of Interest  

The hydrologic models prepared for this stormwater Drainage Study include four significant 

Points of Interest.  These are briefly described in as: 

• Point A1, located at the southern inlet to the Unity Village Lake No. 2 impoundment, the 

downstream point of interest modeled in this report.  

• Point A2 is the confluence of Channels A and B, located north of an existing sanitary 

holding basin.  All stormwater runoff generated by the Aria and Summit Village projects 

is conveyed to this point. 

• Point A3 is a culvert in Channel B crossing an access drive for the existing sanitary 

holding basin 

• Point A4 is a point within Channel A, upstream of Point A2,  Portions of the Aria and 

Summit Village projects contribute flow to this point of interest.   

• Point A5 is the downstream end of an existing pond with a breached embankment 

within Channel A 

• Point A7 is the downstream end of an existing culvert within Channel A, located at 

station 25+65 of NE Douglas Street.  All stormwater runoff contributed to this point is 

generated by offsite areas. 

• Point B1 is the downstream end of an existing culver within Channel B, located at 

station 45+15 of NE Douglas Street.  All stormwater runoff contributed to this point is 

generated b offsite areas. 



Aria & Summit Village North  Macro & Aria Micro Stormwater Report 

Project No. B19-0012 August  2020 

B19-0012  5 

 

Several additional points are utilized in the models to assist with the hydrologic analysis for 

offsite areas.  The locations of these points are depicted in the attached Drainage Area Maps, 

and the results of the analyses are included in tables provided in this narrative, and in the 

attached modeling output. 

In order to provide a direct comparison between the Existing- and Proposed Conditions (Micro- 

and Macro) hydrology models, efforts have been made to ensure that the points of interest are 

consistent between these analyses.  As noted, additional points to those previously described 

are included in the hydrologic models, these junctions are of secondary interest to this particular 

development.  Refer to the attached Drainage Area Maps for graphical representation of the 

modeled subareas and points of interest; refer to Section 7 for schematic view of the PondPack 

watershed model and connectivity between subareas, channel reaches, and points of interest.   
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3. EXISTING CONDITIONS ANALYSIS 
The purpose of this report is to provide the Macro and Micro Stormwater Drainage analysis to 

ensure that the proposed site development is compliant with City of Lee’s Summit, Missouri 

requirements.  This section of the report will provide the Existing Conditions analysis, 

representing the current site hydrology.  The results of this analysis will be used to establish the 

“Allowable Release Rates” for the project, and will be compared to those of Proposed 

Conditions in order to determine the hydrologic effects of the development upon the receiving 

stormwater conveyances and sub-watersheds. 

Runoff Curve Numbers have been developed based upon the current land use obtained from 

survey data, aerial photographs, and site visits.  Refer to Section 7 for Existing Conditions 

weighted NRCS Runoff Curve Number (CN) and Time of Concentration (TC) calculations.  Table 

3-1 contains the hydrologic parameters used to characterize subareas the Existing Conditions 

PondPack model. 

Table 3-1. Existing Conditions Input Data 

 

Total 

Area 

(ac): 

Aria 

Onsite 

Area (ac): 

Summit 

Village 

Onsite 

Area (ac): 

Macro-

Study 

Onsite 

Area (ac): 

NRCS 

Weighted 

CN: 

TC 
1  

(hr): 

Subarea A1(e): 27.97     12.36 77 0.1736 

Subarea A1(w): 43.14       76 0.2511 

Subarea A2(e): 3.08       80 0.0875 

Subarea A2(w): 23.41       73 0.2133 

Subarea A3: 24.53 11.73   11.73 80 0.1356 

Subarea A4(e): 9.74 5.89   5.89 79 0.1367 

Subarea A4(w): 17.41   7.35 7.35 73 0.1656 

Subarea A5(e): 15.16 4.88 5.10 9.98 80 0.1195 

Subarea A5(w): 19.76   17.26 17.26 77 0.1682 

Subarea A6: 13.45       83 0.1063 

Subarea A7: 30.60       76 0.1596 

Subarea A8: 21.56       81 0.1299 

Subarea A9: 31.84       84 0.1420 

Subarea A10: 12.23       94 0.1545 

Subtotal: 293.88 22.50 29.71 64.57     

Subarea B1: 31.94       79 0.1385 

Subarea B2: 48.54       78 0.1987 

Subarea B3: 40.69       83 0.1447 

Subarea B4-DET: 25.05      94 0.1155 

Subarea B4-BYP: 7.42       94 0.0787 

Subtotal: 153.64 0 0 0     
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Total 

Area 

(ac): 

Aria 

Onsite 

Area (ac): 

Summit 

Village 

Onsite 

Area (ac): 

Macro-

Study 

Onsite 

Area (ac): 

NRCS 

Weighted 

CN: 

TC 
1  

(hr): 

Subarea C1: 45.21       90 0.2860 

Subarea C2: 57.13       81 0.3308 

Subarea C3: 52.36       83 0.1199 

Subtotal: 154.70 0 0 0   

Sub-W'Shed A Subtotal: 293.88 22.50 29.71 64.57   

Sub-W'Shed B Subtotal: 153.64 0 0 0   

Sub-W'Shed C Subtotal: 154.70 0 0 0   

Modeled Total: 602.22 22.50 29.71 64.57   

 1 Note: Per TR-55 documentation, minimum TC is 0.10 hours; model is configured with default value of 0.10 hr. minimum Tc.  

 

These tributary areas, Runoff Curve Numbers (CN), and Times of Concentration (TC) for the 

corresponding subareas were used as input to the Existing Conditions PondPack model to 

evaluate the stormwater hydrology.  The subareas representing Existing Conditions for the 

development and associated sub-watersheds are utilized in the PondPack model to compute 

the stormwater runoff for the three design storms.  The resultant peak discharge rate (QP), peak 

time (TP), and runoff volume (VR) for the computed hydrographs of modeled subareas are 

included in Table 3-2. 

 

Table 3-2. Hydrologic Information – Existing Conditions Summary (Subareas) 

  
QP-2 

(cfs): 

TP-2 

(hr.): 

VR-2   

(ac-ft): 

QP-10 

(cfs): 

TP-10 

(hr.): 

VR-10 

(ac-ft): 

QP-100 

(cfs): 

TP-100 

(hr.): 

VR-100      

(ac-ft): 

Subarea A-1(e): 80.60 11.97 4.735 149.59 11.96 8.874 240.05 11.96 14.523 

Subarea A-1(w): 70.15 12.05 4.908 146.86 12.05 10.132 252.55 12.05 17.597 

Subarea A-2(e): 7.64 11.94 0.420 14.90 11.93 0.819 24.63 11.93 1.374 

Subarea A-2(w): 34.59 12.03 2.301 76.77 12.03 4.975 136.28 12.03 8.884 

Subarea A-3: 79.39 11.93 4.376 138.56 11.93 7.797 214.52 11.93 12.366 

Subarea A-4(e): 35.72 11.93 1.964 63.28 11.93 3.543 98.81 11.93 5.662 

Subarea A-4(w): 22.01 11.98 1.309 46.91 11.97 2.744 81.64 11.96 4.808 

Subarea A-5(e): 31.81 11.93 1.744 58.13 11.93 3.228 92.41 11.93 5.240 

Subarea A-5(w): 119.58 11.92 7.015 188.38 11.92 11.352 276.00 11.92 16.975 

Subarea A-6: 37.54 11.94 2.083 69.57 11.93 3.904 111.78 11.93 6.390 

Subarea A-7: 57.26 12.00 3.482 119.03 11.98 7.186 204.90 11.98 12.481 

Subarea A-8: 53.05 11.96 3.070 101.89 11.95 5.907 166.82 11.95 9.826 

Subarea A-9: 87.15 11.97 5.138 158.95 11.96 9.507 252.78 11.96 15.435 

Subarea A-10: 45.61 11.97 2.890 72.57 11.97 4.733 106.86 11.97 7.128 
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QP-2 

(cfs): 

TP-2 

(hr.): 

VR-2   

(ac-ft): 

QP-10 

(cfs): 

TP-10 

(hr.): 

VR-10 

(ac-ft): 

QP-100 

(cfs): 

TP-100 

(hr.): 

VR-100      

(ac-ft): 

Subarea B-1: 70.94 11.97 4.168 140.29 11.96 8.242 234.20 11.95 13.944 

Subarea B-2: 94.72 12.03 6.057 190.16 12.01 12.146 320.74 12.00 20.725 

Subarea B-3: 106.50 11.97 6.302 197.62 11.96 11.812 317.37 11.96 19.332 

Subarea B-4 (BYP): 30.29 11.93 1.753 48.22 11.92 2.871 71.04 11.92 4.324 

Subarea B-4 (DET): 99.43 11.94 5.919 158.21 11.94 9.694 232.94 11.94 14.599 
                    

Subarea C-1: 124.83 12.05 9.223 209.38 12.05 15.842 317.10 12.05 24.565 

Subarea C-2: 104.44 12.09 8.134 200.90 12.08 15.652 329.78 12.08 26.038 

Subarea C-3: 142.61 11.95 8.110 264.83 11.94 15.199 425.51 11.94 24.875 

 

The PondPack models created for these analyses include sixteen channel reaches modeled 

using the Muskingum Method.  Various modeled points of interest are connected in the model 

by these channel reaches.  The reach segments account for the time-lagging effect on the 

hydrograph peaks, including a relatively insignificant amount of peak flow rate attenuation as the 

flood wave travels downstream.  Travel time for each reach is based upon the reach length and 

average bed-slope.  The following table contains the input data for the channel reaches used in 

the Existing- and Proposed Conditions PondPack models.   

Table 3-3. Muskingum Channel Reach Routing Information 

Reach I.D. K (hr.): X (coeff.): 

No. of Sub-

reaches 
K (ea. sub-

reach) (hr.): 

Route A2~A1: 0.0826 0.25 9 0.0092 

Route A4~A2: 0.0288 0.25 3 0.0097 

Route A5~A4: 0.0203 0.25 3 0.0067 

Route A3~A2: 0.0192 0.25 2 0.0097 

Route A6~A5: 0.0378 0.25 4 0.0094 

Route A7~A5: 0.0412 0.25 5 0.0083 

Route A8~A7: 0.0340 0.25 4 0.0086 

Route A9~A7: 0.0390 0.25 4 0.0097 

Route A10~A9: 0.0636 0.25 7 0.0092 

Route B1~A3: 0.0331 0.25 4 0.0083 

Route B2~B1: 0.0162 0.25 2 0.0081 

Route B3~B2: 0.0824 0.25 9 0.0092 

Route B4~B3: 0.0587 0.25 6 0.0097 

Route C1~B1: 0.0210 0.25 3 0.0069 

Route C2~C1: 0.0701 0.25 8 0.0089 

Route C3~C2: 0.0148 0.25 2 0.0075 
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The preceding stormwater conveyances have been incorporated into both the Existing - and 

Proposed Conditions PondPack models.  The results of the Existing Conditions hydrologic 

routing are provided in Table 3.2-1, in Section 3.2, which provides the summary data for the 

points of interest defined in this Stormwater Drainage Study.  Refer to the Existing Conditions 

Drainage Area Map for the location of the points of interest, modeled subareas, channels, and 

conveyances, in relation to proposed development area. 

The defined subareas and stormwater conveyances, with associated hydrograph attenuation 

effects have been incorporated into the Existing (and Proposed) Conditions PondPack models.  

There are also several offsite storage areas included in the Existing- and Proposed Conditions 

models for the project site.  The following section of this report provides the geometric 

configuration and hydrologic routing summary for existing locations.  The results of the Existing 

Conditions hydrologic routing at the designated Points of Interest are provided in the Section 

3.2. 

3.1. Existing Stormwater Storage Areas & Detention Facilities  
The following information is provided to define the geometry of the outfall structure and storage 

capacity for the existing modeled storage areas and stormwater detention basins included in the 

Existing Conditions hydrology models.  The routing summary tables provided for each location 

contain the Existing Conditions hydrologic routing summary for each of the design storm events 

considered in this analysis.  

____________________________________________________________________________ 

Point A3 – Culverts at Pump Station Drive Culverts: 

An access drive extends across the channel that runs along the northern edge of the Aria 

project site.  This restricted-access drive leads to the pump station that is positioned at the 

confluence of two channels that define the upper regions of the modeled sub-watershed.  The 

Existing- and Proposed Conditions geometry of the culverts positioned across the existing 

access drive to the pump station are defined as follows: 

Primary Outlet Structure: 

Dual 84” Diameter (modeled equivalent circular: 72” x 96” CMPA Culvert); Length ≈ 66.6 L.F. 

Flowline In / Out ≈ 900.81 / 900.43 (ft; NAVD)  

Secondary Outlet Structure: 

Roadway (Weir)- 

Station (ft): 0 22 43.1 76.73 124.4 157.13 223.83 251 265.18 270.32 277.43 

Elevation (ft): 912 910 908.52 907.24 907.44 908.16 908.35 908.6 909 910 912 

Culvert f low at the threshold of overtopping/weir-flow is approximately 255 cfs.   
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The potential storage area upstream from this roadway crossing is defined in the following table 

based upon storage area for a given elevation.  As depicted below, the poten tial storage area is 

somewhat modest, relative to the existing conditions flows that are contributed to this location.  

Table 3.1-1(a). Existing Storage Volume – Pump Station Drive Storage Area 
Elevation  

(ft; NAVD): 

Storage Area 

(sq. ft.): 

Incremental 

Volume (ft^3): 

Cumulative 

Volume (ac-ft): 

900.81 106 0 0.000 

901 114 21 0.000 

902 691 362 0.009 

902.4 908 319 0.016 

903 1,252 645 0.031 

904 3,270 2,182 0.081 

906 7,400 10,393 0.320 

908 38,290 41,682 1.276 

910 58,812 96,371 3.489 

912 84,827 142,847 6.768 

Note: The conic method is used to compute the incremental volume between pond contours.  

          The sum of the computed incremental volumes provides the cumulative pond volume for a given elevation . 

 

Utilizing these geometric parameters, the following table depicts the stormwater routing 

summary for this location.  

 Table 3.1-1(b). Existing Conditions Storage Area Routing –  
 Point A3 – Pump Station Drive Culverts  

 

Peak Q In 

(cfs): 

TP In 

(hr.): 

Peak Q Out 

(cfs): 

TP Out 

(hr.): 

VR 

(ac-ft): 

Peak WSEL 

(ft; NAVD): 

Max. Storage 

Volume (ac-ft): 

WQv: 102.98 12.15 101.73 12.18 9.704 904.61 0.134 

2-Year: 634.58 12.13 630.29 12.15 53.012 908.51 1.750 

10-Year: 1,112.93 12.13 1,110.67 12.15 97.981 909.07 2.344 

100-Year: 1,600.76 12.16 1,599.37 12.17 159.345 909.51 2.852 

 

The preceding routing summary indicates that the culverts are somewhat under -sized for most 

large-storm events, though the Water Quality Volume storm event is readily conveyed by this 

system. 

____________________________________________________________________________ 

Point A5 – Former Pond: 

The Existing- and Proposed Conditions geometry of the outfall structure for the former pond site 

that is located just north of the Summit Village property is based upon field survey and LIDAR 

topographic data.  This former pond-site has an embankment breach, and therefore provides 

relatively minimal attenuation for larger precipitation events.  The feature does, however affect 
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the hydrograph timing somewhat, and is therefore included in these models.  The following 

information provides the outfall geometry and storage area for the Existing- and Proposed 

Conditions PondPack models: 

Primary Outlet Structure- Weir Cut through Embankment: 

Station 

(ft): 
0 23.88 64.85 167.91 238.1 246.58 251.38 253.1 257.52 263.49 268.12 273.3 297.08 333.5 

Elevation 

(ft): 
940 938 936 934 932 930 929 929 930 932 934 936 938 940 

 

The potential storage area upstream from this pond embankment is defined in the following 

table based upon a stage versus storage area for a given elevation. 

Table 3.1-2(a). Existing Storage Volume – Boone Creek Embankment 
Elevation 

(ft; NAVD): 

Storage Area 

(sq. ft.): 

Incremental 

Volume (ft^3): 

Cumulative 

Volume (ac-ft): 

929 20,212 0 0.000 

930 34,209 26,905 0.618 

932 75,878 107,357 3.082 

934 98,561 173,945 7.075 

936 130,004 227,841 12.306 

938 171,091 300,156 19.197 

940 226,998 396,774 28.305 

Note: The conic method is used to compute the incremental volume between pond contours.  

          The sum of the computed incremental volumes provides the cumulative pond volume for a given elevation . 

The following table depicts the stormwater routing summary for this location under each of the 

modeled precipitation events.  

Table 3.1-2(b): Existing Conditions Storage Area Routing –  
 Point A5 – Former Pond 

 

Peak Q In 

(cfs): 

TP In 

(hr.): 

Peak Q Out 

(cfs): 

TP Out 

(hr.): 

VR 

(ac-ft): 

Peak WSEL 

(ft; NAVD): 

Max. Storage 

Volume (ac-ft): 

WQv: 47.52 12.08 22.44 12.24 3.428 930.22 0.800 

2-Year: 317.46 12.05 244.35 12.15 21.086 932.49 3.961 

10-Year: 556.14 12.05 493.17 12.12 40.061 933.44 5.849 

100-Year: 851.90 12.05 804.09 12.10 66.272 934.16 7.434 

 

Data provided in the preceding table indicates that, while larger storm events are not 

significantly affected by this feature, the more frequent events do exhibit some hydrograph 

attenuation at this location.  

____________________________________________________________________________ 
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Point B1 – Lee’s Summit Road RCB Culverts (Sta. 45+15): 

Lee’s Summit Road has a pair of RCB Culverts that convey stormwater across the roadway into 

the channel that runs along the northern edge of the Aria project site.  This RCB includes 

stormwater flows generated by defined sub-watersheds “B” and “C.”  The following information 

provides the outfall geometry and storage area for this location in both Existing- and Proposed 

Conditions PondPack models: 

Primary Outlet Structure: 

 Dual 10’-w x 7’-ht RCB Culvert; Length ≈ 174.4 L.F. 

Flowline In / Out ≈ 916.22 / 911.54 (ft; NAVD)  

Secondary Outlet Structure: 

Roadway (Weir)- 

Station 

(ft): 
0 64.20 155.0 244.3 309.0 

Elevation 

(ft): 
930 929 928.68 929 930 

 

Culvert f low at the threshold of overtopping/weir-flow is approximately 1,800 cfs.  

Table 3.1-3(a). Existing Storage Volume – Pump Station Drive Storage Area 
 

 

Note:  The conic method is used to compute the incremental volume between pond contours.  

   The sum of the computed incremental volumes provides the cumulative pond volume for a given elevation . 

 

Elevation  

(ft; NAVD): 

Storage Area 

(sq. ft.): 

Incremental 

Volume (ft^3): 

Cumulative 

Volume (ac-ft): 

916.22 377 0 0 

917 2,013 848 0.019 

918 8,841 5,024 0.135 

919 14,303 11,463 0.398 

920 18,052 16,141 0.769 

921 21,576 19,788 1.223 

922 25,405 23,464 1.761 

923 29,240 27,300 2.388 

924 39,203 34,100 3.171 

925 50,630 44,795 4.199 

926 60,928 55,700 5.478 

927 71,454 66,121 6.996 

928 83,880 77,584 8.777 

929 139,252 110,403 11.312 

930 178,519 158,480 14.950 
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The following table depicts the stormwater routing summary for this location under each of the 

modeled precipitation events.  

  Table 3.1-3(b).  Existing Conditions Storage Area Routing –  
                          Point B1 – Lee’s Summit Drive Culverts (Sta. 45+15) 

 

Peak Q In 

(cfs): 

TP In 

(hr.): 

Peak Q Out 

(cfs): 

TP Out 

(hr.): 

VR 

(ac-ft): 

Peak WSEL 

(ft; NAVD): 

Max. Storage 

Volume (ac-ft): 

WQv: 101.70 12.11 100.64 12.12 9.245 917.82 0.101 

2-Year: 634.00 12.07 615.14 12.11 49.667 921.57 1.519 

10-Year: 1,121.63 12.07 1,076.61 12.11 91.457 923.99 3.164 

100-Year: 1,726.54 12.06 1,551.65 12.14 148.401 926.77 6.626 

 

Data provided in the preceding table indicates that each of the modeled events are effectively 

conveyed by the culverts, and sufficient freeboard appears to be available for the 100-year 

design storm.   

____________________________________________________________________________ 

 

Point A7 – NE Douglas Street RCB Culvert (Sta. 25+65): 

NE Douglas Street has another RCB Culvert that conveys stormwater across the roadway into 

the channel that runs into the eastern edge of the Summit Village project site.  This culvert 

conveys stormwater into the project area from upper portions of the defined sub-watershed “A.”  

The following information provides the outfall geometry and storage area for this location in both 

Existing- and Proposed Conditions PondPack models: 

Primary Outlet Structure: 

 13’-w x 7’-ht RCB Culvert; Length ≈ 174.4 L.F. 

Flowline In / Out ≈ 945.3 / 937.5 (ft; NAVD)  

Secondary Outlet Structure: 

Roadway (Weir)- 

Station 

(ft): 
0 46.5 118.2 206.1 276.8 345.4 392.4 

Elevation 

(ft): 
958 957 956 955.65 956 957 958 

 

Culvert f low at the threshold of overtopping/weir-flow is approximately 1,213 cfs. 
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Table 3.1-4(a): Existing Storage Volume –   
Point A7 – Lee’s Summit Road RCB Culvert (Sta. 25+65) 

Elevation 
(ft; NAVD): 

Storage Area 
(sq. ft.): 

Incremental 
Volume (ft^3): 

Cumulative 
Volume (ac-ft): 

945.3 273 0 0.000 
946 728 338 0.008 
947 3,022 1,744 0.048 
948 6,247 4,538 0.152 
949 19,586 12,298 0.434 
950 36,075 27,414 1.064 
951 52,213 43,896 2.071 
952 62,652 57,353 3.388 
953 78,881 70,611 5.009 
954 93,052 85,869 6.980 
955 109,368 101,100 9.301 
956 141,847 125,256 12.177 
957 178,341 159,746 15.844 
958 220,369 198,985 20.412 

Note: The conic method is used to compute the incremental volume between pond contours.  

          The sum of the computed incremental volumes provides the cumulative pond volume for a given elevation . 

The following table depicts the stormwater routing summary for this location under each of the 

modeled precipitation events.  

  Table 3.1-4(b): Existing Conditions Storage Area Routing –  
                          Point A7 – Lee’s Summit Drive Culverts (Sta.25+65) 

 

Peak Q In 

(cfs): 

TP In 

(hr.): 

Peak Q Out 

(cfs): 

TP Out 

(hr.): 

VR 

(ac-ft): 

Peak WSEL 

(ft; NAVD): 

Max. Storage 

Volume (ac-ft): 

WQv: 38.00 12.06 37.95 12.06 2.539 946.33 0.015 

2-Year: 236.01 12.02 229.26 12.05 14.58 948.71 0.319 

10-Year: 437.94 12.01 397.23 12.07 27.333 950.22 1.251 

100-Year: 707.16 12.00 603.32 12.08 44.871 951.80 3.100 

 

Data provided in the preceding table indicates that each of the modeled events is effectively 

conveyed by this existing culvert, and sufficient freeboard appears to be available for each 

design storm.   

____________________________________________________________________________ 

 

Sub-Basin B4- Stormwater Detention Facility: 

The upper reaches of the sub-watershed “B” region includes a relatively large, impervious 

property that includes an onsite wet-basin stormwater detention facility.  The following 

information provides the modeled outfall geometry and storage area for the Existing- and 

Proposed Conditions PondPack models: 
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Primary Outlet Structure: 

 Inlet Box: 4.2 S.F. Opening; Crest Elev. ≈ 992.0 

36” Dia. RCP Discharge Culvert: Length = 280 L.F. 

Flowline In / Out ≈ 981 / 976 (ft; NAVD) 

Table 3.1-5(a):  Existing Storage Volume –   
 Proposed Sub-Basin B4 Detention Facility  

 

 

Note: The conic method is used to compute the incremental volume between pond contours.  

  The sum of the computed incremental volumes provides the cumulative pond volume for a given elevation . 

The following table depicts the stormwater routing summary for this location under each of the 

modeled precipitation events.  

  Table 3.1-5(b). Existing Conditions Storage Area Routing –  
                         Sub-Basin B4 Detention Facility 

 

Peak Q In 

(cfs): 

TP In 

(hr.): 

Peak Q Out 

(cfs): 

TP Out 

(hr.): 

VR 

(ac-ft): 

Peak WSEL 

(ft; NAVD): 

Max. Storage 

Volume (ac-ft): 

WQv: 30.27 11.95 8.05 12.15 1.713 992.37 0.642 

2-Year: 99.43 11.94 22.46 12.16 5.919 993.25 2.284 

10-Year: 158.21 11.94 28.68 12.19 9.694 994.04 3.850 

100-Year: 232.94 11.94 34.97 12.24 14.599 995.03 5.948 

 

The preceding routing summary indicates that the existing wet-basin detention facility provides 

significant attenuation for the modeled events.   

____________________________________________________________________________ 

Point C2 – Storage Area~Inlet C2: 

The Existing- and Proposed Conditions models include a relatively significant storage unit in the 

defined sub-watershed “C” area.  Geometric parameters for this storage area are based upon 

LIDAR topography and GIS base data.  The following information provides the modeled outfall 

geometry and storage area for the Existing- and Proposed Conditions PondPack models: 

Primary Outlet Structure: 

 Grate Inlet; Crest Elev. ≈ 956.85  

 Opening Area: 27.2 S.F. 

66” Dia. RCP Discharge Culvert: Length = 177 L.F. 

Flowline In / Out ≈ 945.7 / 945.1 (ft; NAVD)  

Elevation  

(ft; NAVD): 

Storage Area 

(sq. ft.): 

Incremental 

Volume (ft^3): 

Cumulative 

Volume (ac-ft): 

992 75,323 0 0.000 

994 88,777 163,916 3.763 

996 101,439 190,076 8.127 

998 114,890 216,190 13.090 
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Table 3.1-6(a). Existing Storage Volume – Storage Area C2 
 

 

Note: The conic method is used to compute the incremental volume between pond contours.  

  The sum of the computed incremental volumes provides the cumulative pond volume for a given elevation . 

 

The following table depicts the stormwater routing summary for this location under each of the 

modeled precipitation events.  

  Table 3.1-6(b). Existing Conditions Storage Area Routing – Storage Area C2 

 

Peak Q In 

(cfs): 

TP In 

(hr.): 

Peak Q Out 

(cfs): 

TP Out 

(hr.): 

VR 

(ac-ft): 

Peak WSEL 

(ft; NAVD): 

Max. Storage 

Volume (ac-ft): 

WQv: 21.38 12.02 21.36 12.02 1.338 956.90 0.001 

2-Year: 142.28 11.96 137.26 12.00 8.110 957.95 0.115 

10-Year: 264.20 11.96 219.81 12.05 15.199 959.67 0.804 

100-Year: 423.95 11.96 285.13 12.07 24.875 961.59 2.539 

 

The preceding routing summary indicates that, while the more frequent events are minimally 

affected by this feature, the larger events to undergo some attenuation.   

The previously defined modeled stormwater conveyances and the associated hydrograph 

attenuation effects from the existing storage areas have been incorporated into both Existing - 

and Proposed Conditions PondPack models.  Each of these storage areas is offsite from the 

proposed development areas contemplated by this Micro- and Macro Stormwater Drainage 

Study.  The results of the Existing Conditions hydrologic routing are provided in the following 

section. 

3.2. Existing Conditions Hydrologic Modeling Results  
The stormwater storage areas and resultant hydrograph attenuation effects are incorporated 

into the Existing Conditions PondPack models.  The results of this hydrologic routing of the 

hydrographs generated by the modeled subareas through the sub-watersheds are provided in 

the following summary tables.  This information is provided at the defined Points of Interest.  

Elevation  

(ft; NAVD): 

Storage Area 

(sq. ft.): 

Incremental 

Volume (ft^3): 

Cumulative 

Volume (ac-ft): 

956.85 777 0 0 

958 10,771 5,536 0.127 

960 29,311 38,567 1.012 

962 63,479 90,617 3.093 

964 98,380 160,590 6.779 

966 135,252 232,656 12.120 

968 175,712 310,083 19.239 

970 245,445 419,220 28.863 

972 310,449 554,622 41.595 
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Refer to the Existing Conditions Drainage Area Map for the location of the points in relation to 

the proposed development areas, modeled subareas, channels, and conveyances. 

Table 3.2-1. Hydrologic Information – Existing Conditions Summary (Junctions) 

  
QP-2 

(cfs): 

TP-2 

(hr.): 

VR-2   

(ac-ft): 

QP-10 

(cfs): 

TP-10 

(hr.): 

VR-10 

(ac-ft): 

QP-100 

(cfs): 

TP-100 

(hr.): 

VR-100 

(ac-ft): 

Point A1: 951.44 12.25 88.044 1,788.62 12.22 166.963 2,759.72 12.19 276.006 

Point A2: 911.64 12.17 79.801 1,696.92 12.15 150.049 2,574.53 12.13 246.734 

Point A3: 630.29 12.15 53.012 1,110.67 12.15 97.981 1,599.37 12.17 159.345 

Point A4: 262.24 12.16 24.068 541.08 12.12 46.274 907.47 12.09 77.131 

Point A5: 244.35 12.15 21.086 493.17 12.12 40.061 804.09 12.10 66.272 

Point A6: 37.54 11.94 2.083 69.57 11.93 3.904 111.78 11.93 6.390 

Point A7: 229.26 12.05 14.580 397.23 12.07 27.333 603.32 12.08 44.871 

Point A8: 53.05 11.96 3.070 101.89 11.95 5.907 166.82 11.95 9.826 

Point A9: 128.79 12.00 8.028 223.48 11.99 14.240 346.07 11.99 22.563 

Point A10: 45.61 11.97 2.890 72.57 11.97 4.733 106.86 11.97 7.128 
                    

Point B1: 615.14 12.11 49.667 1,076.61 12.11 91.457 1,551.65 12.14 148.401 

Point B2: 242.31 12.05 20.032 446.43 12.04 36.522 715.56 12.03 58.980 

Point B3: 153.04 11.99 13.975 266.04 11.98 24.377 411.65 11.97 38.255 

Point B4: 48.10 11.94 7.673 71.04 11.93 12.565 98.80 11.93 18.924 
                    

Point C1: 350.42 12.09 25.466 604.01 12.10 46.692 890.10 12.10 75.478 

Point C2: 232.89 12.04 16.244 417.32 12.07 30.851 614.91 12.08 50.912 

Point C3: 142.61 11.95 8.110 264.83 11.94 15.199 425.51 11.94 24.875 

 

The information obtained in this Existing Conditions analysis is utilized to establish the 

“Allowable Release Rates” (ARR) for the project areas based upon prescriptive discharge rates 

(i.e. cfs/ac).  A summary of the computation of these ARR’s is provided in the following section.   

3.3. Allowable Release Rate Calculations 
The purpose of this Stormwater Drainage Study for the proposed development is to ensure 

compliance with the current specifications and design criteria in effect for the City of Lee’s 

Summit, Missouri.  The Proposed Conditions Micro- and Macro hydrologic analyses are 

provided in Section 4.  Results of that analysis will be compared to the Section 3, Existing 

Conditions results.  The variation in quantity and rate of stormwater discharge between these  

two models represents the hydrologic effect generated by development of the project site.  The 

Actual- versus Allowable Release Rates for the fully-developed, Proposed Conditions will be 

evaluated in Section 4 for both Micro- and Macro-Study analyses in order to demonstrate 

compliance with the design objectives for this project.  
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The following tables are provided to compute the “Allowable Release Rate” (ARR) for the three 

design storm events in order to demonstrate compliance with the stated design object ives.  The 

Proposed Conditions Micro- and Macro- Models utilize five defined points of discharge that 

receive stormwater runoff from the project site.  The proposed Stormwater Management Plan 

for the proposed development areas will evaluate the ARR’s at each of these modeled outlet 

locations.   

Allowable Release Rate Calculations: 

This section of the Stormwater Drainage Study for the proposed development is provided to 

establish the project “Allowable Release Rate” (ARR).  The ARR is based upon the 

“Comprehensive Control” strategy provided in the Section 5600 of the APWA “Standard 

Specifications and Design Criteria” (Feb, 2011).  This strategy provides the maximum ARR for 

the 2-, 10-, and 100-Year Design Storms at 0.50, 2.0, and 3.0 cfs-per-acre, respectively.  

Additional requirements include Extended Detention of the “Water Quality” design storm 

(defined as a 1.37” precipitation event).   

The following table is provided in order to establish the project ARR for the Aria Micro 

Stormwater Drainage analysis.  The ARR for each of the three modeled events is based upon 

the sum of the “Allowable Bypass” for offsite flows and the onsite “Allowable Release Rate.”  In 

order to prevent skewing the results, the ARR is based upon the Existing Conditions model.  

This ensures that the allowable bypass flows are not increased by onsite development, and that 

any diversions of tributary regions that takes place upon development is not incorporated into 

the allowable rates. 

Information presented in the following table depicts the cumulative onsite and offsite areas for 

each of the Points, and the Existing Conditions peak discharge rates at these locations.  From 

that information, the ARR is established in the second column from the right.  The right -hand 

column depicts the relative difference in peak discharge rate that the proposed stormwater 

management plan would meet to achieve compliance with these targeted ARR’s.  
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Table 3.3-1. Existing Conditions Release Rate Calculations for Aria Micro Study  

Location: 
 

Return 

Event 

(Yr): 

Existing 

Conditions 

Peak Flow 

Rate 

(cfs): 

Total 

Area 

(ac): 

Ex. 

Cond’s 

Release 

Rate 

(cfs/ac): 

Onsite 

- - - - - - 

(Offsite) 

Area 

(ac): 

Allowable 

Bypass 

Flows 

(cfs): 

Allowable 

Onsite 

Discharge 

Rate: 

(cfs): 

Prop. 

Cond. 

ARR 

(cfs): 

Difference 

in Flow 

Rate: 

(cfs): 

Point A1 
 

602.22 
 

22.50 
    

2-Year: 951.44  1.58 - - - - - - 915.89 11.25 927.14 -24.30 

10-Year: 1,788.62  2.97 (579.72) 1,721.79 45.00 1,766.79 -21.83 

100-Year: 2,759.72  4.58  2,656.61 67.50 2,724.11 -35.61 

Point A2 
 

531.11 
 

22.50 
   

 

2-Year: 911.64  1.72 - - - - - - 873.02 11.25 884.27 -27.37 

10-Year: 1,696.92  3.20 (508.61) 1,625.03 45.00 1,670.03 -26.89 

100-Year: 2,574.53  4.85 
 

2,465.46 67.50 2,532.96 -41.57 

Point A3 
 

332.87 
 

11.73 
    

2-Year: 630.29  1.89 - - - - - - 608.08 5.87 613.94 -16.35 

10-Year: 1,110.67  3.34 (321.14) 1,071.53 23.46 1,094.99 -15.68 

100-Year: 1,599.37  4.80  1,543.01 35.19 1,578.20 -21.17 

Point A4 
 

171.75 
 

10.77 
   

 

2-Year: 262.24  1.53 - - - - - - 245.80 5.39 251.18 -11.06 

10-Year: 541.08  3.15 (160.98) 507.15 21.54 528.69 -12.39 

100-Year: 907.47  5.28 
 

850.56 32.31 882.87 -24.60 

Point A5  144.60  4.88     
2-Year: 244.35  1.69 - - - - - - 236.10 2.44 238.54 -5.81 

10-Year: 493.17  3.41 (139.72) 476.53 9.76 486.29 -6.88 

100-Year: 804.09  5.56 
 

776.95 14.64 791.59 -12.50 

Point A7 
 

96.23 
 

0.00 
    

2-Year: 229.26  2.38 - - - - - - 229.26 0.00 229.26 0.00 

10-Year: 397.23  4.13 (96.23) 397.23 0.00 397.23 0.00 

100-Year: 603.32  6.27  603.32 0.00 603.32 0.00 

Point B1 
 

308.34 
 

0.00 
    

2-Year: 615.14  2.00 - - - - - - 615.14 0.00 615.14 0.00 

10-Year: 1,076.61  3.49 (308.34) 1,076.61 0.00 1,076.61 0.00 

100-Year: 1,551.65  5.03 
 

1,551.65 0.00 1,551.65 0.00 

 

The greatest required reduction in peak discharge rate occurs at the Point A2 location.  This is 

the anticipated location for the greatest required impact, as that point is located at the 

confluence of the two channels that convey stormwater runoff from the three subareas (Sub’s 

A3, A4(E), & A5(E))  that include portions of the proposed Aria development site.  Although 

there are five Points of Interest that are being evaluated for stormwater impacts in these 

models, the ARR tables include the flow data for Points A7 and B1.  These are locations 

upstream from the proposed development sites where the entirety of the runoff hydrographs are 
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generated by offsite areas.  There are additional offsite regions downstream from these two 

locations, though they do not have discrete modeled point information available for reference.  

The Micro-Study section of this report will provide a comparison of these Allowable Release 

Rates to the computed peak discharge rates at these Points of Interest to demonstrate 

compliance with the stated design objectives.  As with the preceding table for the Aria 

development Micro-Study, the following table is provided to define the ARR’s for the overall 

Macro-Study. 

Table 3.3-2. Existing Conditions Release Rate Calculations for Macro Study  

Location:  

Return 

Event 

(Yr): 

Existing 

Conditions 

Peak Flow 

Rate 

(cfs): 

Total 

Area 

(ac): 

Ex. 

Cond’s 

Release 

Rate 

(cfs/ac): 

Onsite 

- - - - - - 

(Offsite) 

Area 

(ac): 

Allowable 

Bypass 

Flows 

(cfs): 

Allowable 

Onsite 

Discharge 

Rate: 

(cfs): 

Prop. 

Cond. 

ARR 

(cfs): 

Difference 

in Flow 

Rate: 

(cfs): 

Point A1 
 

602.22 
 

64.57 
    

2-Year: 951.44  1.58 - - - - - - 849.43 32.29 881.71 -69.73 

10-Year: 1,788.62  2.97 (537.65) 1,596.84 129.14 1,725.98 -62.64 

100-Year: 2,759.72  4.58  2,463.82 193.71 2,657.53 -102.19 

Point A2  531.11  52.21     

2-Year: 911.64  1.72 - - - - - - 822.02 26.11 848.13 -63.51 

10-Year: 1,696.92  3.20 (478.9) 1,530.11 104.42 1,634.53 -62.39 

100-Year: 2,574.53  4.85 
 

2,321.44 156.63 2,478.07 -96.46 

Point A3 
 

332.87 
 

11.73     

2-Year: 630.29  1.89 - - - - - - 608.08 5.87 613.94 -16.35 

10-Year: 1,110.67  3.34 (321.14) 1,071.53 23.46 1,094.99 -15.68 

100-Year: 1,599.37  4.80  1,543.01 35.19 1,578.20 -21.17 

Point A4 
 

171.75 
 

40.48     

2-Year: 262.24  1.53 - - - - - - 200.43 20.24 220.67 -41.57 

10-Year: 541.08  3.15 (131.27) 413.55 80.96 494.51 -46.57 

100-Year: 907.47  5.28 
 

693.59 121.44 815.03 -92.44 

Point A5  144.60  27.24     

2-Year: 244.35  1.69 - - - - - - 198.32 13.62 211.94 -32.41 

10-Year: 493.17  3.41 (117.36) 400.27 54.48 454.75 -38.42 

100-Year: 804.09  5.56 
 

652.61 81.72 734.33 -69.76 

Point A7 
 

96.23 
 

0.00     

2-Year: 229.26  2.38 - - - - - - 229.26 0.00 229.26 0.00 

10-Year: 397.23  4.13 (96.23) 397.23 0.00 397.23 0.00 

100-Year: 603.32  6.27 
 

603.32 0.00 603.32 0.00 

Point B1  308.34  0.00     

2-Year: 615.14  2.00 - - - - - - 615.14 0.00 615.14 0.00 

10-Year: 1,076.61  3.49 (308.34) 1,076.61 0.00 1,076.61 0.00 

100-Year: 1,551.65  5.03 
 

1,551.65 0.00 1,551.65 0.00 
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The maximum reduction in allowable peak discharge rate in the preceding table for the Macro-

Study occurs at the downstream Point of Interest.  This is the result of the addition of modeled 

development of the northern Multi-Family Residential property within Subarea A1(E), as well as 

the two other development areas- Area and Summit Village. 
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4. PROPOSED CONDITIONS ANALYSIS 
This section of the Stormwater Drainage Study for the proposed development is provided to 

evaluate the Proposed Conditions hydrology for the project.  As in the Existing Conditions 

analysis, the overall modeled stormwater drainage area for the Micro Study encompasses 

approximately 602 acres, including 22.5 acres within the proposed development site.  Due to a 

diversion of approximately 2.8 acres from adjacent tributary areas, the overall drainage area is 

slightly increase to approximately 605 acres in the Macro Study.  The following two sub-sections 

will provide the Proposed Conditions analysis for the Micro- and Macro analyses.   

The purpose of this report is to provide the Macro and Micro Stormwater Drainage analysis to 

ensure that the proposed site development is compliant with City of Lee’s Summit requirements.  

This section of the report will provide the Proposed Conditions analyses, representing the fully 

developed site hydrology for both Micro- and Macro-Study configurations.  The results of this 

analysis will be compared to those of Existing Conditions in order to determine the hydrologic 

effects of the development upon the receiving stormwater conveyances and sub-watersheds.  

Compliance with the project ARR’s will also be evaluated through comparison of the Actual- 

versus Allowable Release Rates at the five defined Points of Interest. 

4.1. Aria – Micro Stormwater Model: Proposed C onditions Analysis 
This section of the Stormwater Drainage Study for the Aria multi-family residential development 

is provided to evaluate the Micro-Study Proposed Conditions hydrology for the project. Aria 

Apartments is a 22.50-acre multi-family development with associated drives, parking, garages, 

utilities, and a clubhouse with pool amenities. 

Proposed Conditions Runoff Curve Numbers have been developed based upon the current 

Development Plan for this multi-family residential project.  Refer to Section 7 for Micro-Study 

Proposed Conditions weighted NRCS Runoff Curve Number (CN) and Time of Concentration 

(TC) calculations.  Table 4.1-1 contains the hydrologic parameters used to characterize 

subareas the Existing Conditions PondPack model. 

The tributary areas, Runoff Curve Numbers (CN), and Times of Concentration (TC) for the 

corresponding subareas that are provided in Table 4.1-1 are used as input into the Proposed 

Conditions PondPack model to evaluate the Micro-stormwater hydrology.  Subareas included in 

the Proposed Conditions for the Aria property are utilized in the PondPack model to compute 

the stormwater runoff for the three design storms.  The resultant peak discharge rate (Q P), peak 

time (TP), and runoff volume (VR) for the computed hydrographs of modeled subareas are 

included in Table 4.1-2(a).  Areas that are unchanged from the Existing Conditions analysis are 

presented as grey print in the following tables. 
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Table 4.1-1. Micro-Study Proposed Conditions Input Data 

 

Total 

Area 

(ac): 

Aria 

Onsite 

Area (ac): 

Summit 

Village 

Onsite 

Area (ac): 

Macro-

Study 

Onsite 

Area (ac): 

NRCS 

Weighted 

CN: 

TC 
1  

(hr): 

Subarea A1(e): 27.97     12.36 77 0.1736 

Subarea A1(w): 43.14       76 0.2511 

Subarea A2(e): 3.08       80 0.0875 

Subarea A2(w): 23.41       73 0.2133 

Subarea A3: 24.06 11.07   11.07 87 0.0639 

Subarea A4(e): 11.23 7.34   7.34 86 0.0660 

Subarea A4(w): 17.41   7.35 7.35 73 0.1656 

INTERIM_Subarea A5(e): 16.48 4.09 6.04 10.13 82 0.1195 

INTERIM_Subarea A5(w): 17.42   16.32 16.32 79 0.1682 

Subarea A6: 13.45       83 0.1063 

Subarea A7: 30.6       76 0.1596 

Subarea A8: 21.56       81 0.1299 

Subarea A9: 31.84       84 0.1420 

Subarea A10: 12.23       94 0.1545 

Subtotal: 293.88 22.50 29.71 64.57     

Subarea B1: 31.94       79 0.1385 

Subarea B2: 48.54       78 0.1987 

Subarea B3: 40.69       83 0.1447 

Subarea B4-DET: 25.05       94 0.1155 

Subarea B4-BYP: 7.42       94 0.0787 

Subtotal: 153.64 0.00 0.00 0.00     

Subarea C1: 45.21       90 0.2860 

Subarea C2: 57.13       81 0.3308 

Subarea C3: 52.36       83 0.1199 

Subtotal: 154.70 0.00 0.00 0.00     

Sub-W'Shed A Subtotal: 293.88 22.50 29.71 64.57   

Sub-W'Shed B Subtotal: 153.64 0.00 0.00 0.00   

Sub-W'Shed C Subtotal: 154.70 0.00 0.00 0.00   

Modeled Total: 602.22 22.50 29.71 64.57   

 1 Note: Per TR-55 documentation, minimum TC is 0.10 hours; model is configured with default value of 0.10 hr. minimum Tc.  

 

These tributary areas, Runoff Curve Numbers (CN), and Times of Concentration (TC) for the 

corresponding subareas were used as input to the Proposed Conditions PondPack model to 

evaluate the stormwater hydrology for this Micro-Study.  The subareas representing Existing- 

(offsite) and Proposed Conditions (onsite) for the Aria site are utilized in the PondPack model to 

compute the stormwater runoff for the three design storms.  The resultant peak discharge rate 
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(QP), peak time (TP), and runoff volume (VR) for the computed hydrographs of modeled 

subareas are included in Table 4.1-2. 

Table 4.1-2(a). Hydrologic Information – Micro-Study Proposed Conditions Summary 
(Subareas) 

 Location: 
QP-2 

(cfs): 

TP-2 

(hr.): 

VR-2   

(ac-ft): 

QP-10 

(cfs): 

TP-10 

(hr.): 

VR-10 

(ac-ft): 

QP-100 

(cfs): 

TP-100 

(hr.): 

VR-100      

(ac-ft): 

Subarea A-1(e): 80.60 11.97 4.735 149.59 11.96 8.874 240.05 11.96 14.523 

Subarea A-1(w): 70.15 12.05 4.908 146.86 12.05 10.132 252.55 12.05 17.597 

Subarea A-2(e): 7.64 11.94 0.420 14.90 11.93 0.819 24.63 11.93 1.374 

Subarea A-2(w): 34.59 12.03 2.301 76.77 12.03 4.975 136.28 12.03 8.884 

Subarea A-3: 79.39 11.93 4.376 138.56 11.93 7.797 214.52 11.93 12.366 

Subarea A-4(e): 35.72 11.93 1.964 63.28 11.93 3.543 98.81 11.93 5.662 

Subarea A-4(w): 22.01 11.98 1.309 46.91 11.97 2.744 81.64 11.96 4.808 

Subarea A-5(e): 31.81 11.93 1.744 58.13 11.93 3.228 92.41 11.93 5.240 

Subarea A-5(w): 119.58 11.92 7.015 188.38 11.92 11.352 276.00 11.92 16.975 

Subarea A-6: 37.54 11.94 2.083 69.57 11.93 3.904 111.78 11.93 6.390 

Subarea A-7: 57.26 12.00 3.482 119.03 11.98 7.186 204.90 11.98 12.481 

Subarea A-8: 53.05 11.96 3.070 101.89 11.95 5.907 166.82 11.95 9.826 

Subarea A-9: 87.15 11.97 5.138 158.95 11.96 9.507 252.78 11.96 15.435 

Subarea A-10: 45.61 11.97 2.890 72.57 11.97 4.733 106.86 11.97 7.128 
                    

Subarea B-1: 70.94 11.97 4.168 140.29 11.96 8.242 234.20 11.95 13.944 

Subarea B-2: 94.72 12.03 6.057 190.16 12.01 12.146 320.74 12.00 20.725 

Subarea B-3: 106.50 11.97 6.302 197.62 11.96 11.812 317.37 11.96 19.332 

Subarea B-4 (BYP): 30.29 11.93 1.753 48.22 11.92 2.871 71.04 11.92 4.324 

Subarea B-4 (DET): 99.43 11.94 5.919 158.21 11.94 9.694 232.94 11.94 14.599 
                    

Subarea C-1: 124.83 12.05 9.223 209.38 12.05 15.842 317.10 12.05 24.565 

Subarea C-2: 104.44 12.09 8.134 200.90 12.08 15.652 329.78 12.08 26.038 

Subarea C-3: 142.61 11.95 8.110 264.83 11.94 15.199 425.51 11.94 24.875 

 

The hydrologic impact resulting from the Micro-Study Proposed Conditions results is partially 

revealed by the comparison of the preceding subarea data to those established in Section 3 

(Existing Conditions) of this report.  The hydrologic conditions for offsite subareas remain 

unchanged between Existing- and Proposed Conditions analyses.  However, the onsite 

subareas do exhibit changes in impervious cover and diversion of tributary area under Proposed 

Conditions.  The hydrologic impact to the overall sub-watershed of these modified areas will 

become apparent in the summary tables for the Points of Interest. 

The variation in quantity and rate of stormwater discharge between these two models 

represents the hydrologic effect generated by the proposed development project for given 
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subareas.  The following table depicts the difference in computed subarea hydrology between 

the Existing- and Proposed Conditions models.  

Table 4.1-2(b). Hydrologic Information –  
Micro-Study Proposed vs. Existing Conditions Summary (Subareas) 

 Location: 
QP-2 

(cfs): 

TP-2 

(hr.): 

VR-2   

(ac-ft): 

QP-10 

(cfs): 

TP-10 

(hr.): 

VR-10 

(ac-ft): 

QP-100 

(cfs): 

TP-100 

(hr.): 

VR-100      

(ac-ft): 

Subarea A-1(e): n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Subarea A-1(w): n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Subarea A-2(e): n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Subarea A-2(w): n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Subarea A-3: 22.11 -0.04 1.031 27.20 -0.03 1.273 30.13 -0.02 1.422 

Subarea A-4(e): 14.05 -0.04 0.693 20.31 -0.03 1.030 27.11 -0.03 1.410 

Subarea A-4(w): n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Subarea A-5(e): 6.82 n/c 0.381 10.47 n/c 0.617 14.71 -0.01 0.906 

Subarea A-5(w): -1.18 n/c -0.083 -5.11 -0.01 -0.297 -11.06 n/c -0.644 

Subarea A-6: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Subarea A-7: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Subarea A-8: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Subarea A-9: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Subarea A-10: n/c n/c n/c n/c n/c n/c n/c n/c n/c 
                    

Subarea B-1: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Subarea B-2: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Subarea B-3: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Subarea B-4 (BYP): n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Subarea B-4 (DET): n/c n/c n/c n/c n/c n/c n/c n/c n/c 
                    

Subarea C-1: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Subarea C-2: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Subarea C-3: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

The sign-convention used in the preceding table is: Proposed Conditions minus Existing Conditions.  Therefore, negative values indicat e a 

reduction in computed value, whereas positive values reflect an increase.  Those locations that do not exhibit any change in computed 

values are identified by “n/c.”   

 

The previously defined stormwater detention basins, outfall structures and resultant hydrograph 

attenuation effects have been incorporated into the Proposed Conditions PondPack model.  The 

channel reaches defined in the Existing Conditions analysis are also included in this routing.  

Results of this Proposed Conditions hydrologic routing are provided in the following summary 

table.  This information is provided at the same “Points of Interest” used in the Existing 

Conditions hydrologic analysis for this Stormwater Drainage Study.  Refer to the Proposed 

Conditions Drainage Area Map for the location of the points of interest in relation to the 

development site, modeled subareas, channels and conveyances.  As in the preceding tables, 
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locations that are unchanged from the Existing Conditions analysis are presented as grey print 

in the following tables. 

Table 4.1-3(a). Hydrologic Information–Micro-Study Proposed Conditions Summary 
(Junctions)  
Un-Detained Hydrology (for Proposed Summit Village Basin) 

 Location: 
QP-2 

(cfs): 

TP-2 

(hr.): 

VR-2   

(ac-ft): 

QP-10 

(cfs): 

TP-10 

(hr.): 

VR-10 

(ac-ft): 

QP-100 

(cfs): 

TP-100 

(hr.): 

VR-100 

(ac-ft): 

Point A1: 951.76 12.24 90.065 1,777.12 12.22 169.585 2,740.68 12.17 279.101 

Point A2: 911.49 12.17 81.823 1,682.90 12.15 152.670 2,537.88 12.13 249.829 

Point A3: 627.24 12.16 54.042 1,101.49 12.15 99.254 1,586.19 12.17 160.767 

Point A4: 264.71 12.15 25.059 539.12 12.11 47.623 899.94 12.08 78.804 

Point A5: 246.05 12.15 21.384 490.30 12.12 40.381 794.09 12.09 66.535 

Point A6: 37.54 11.94 2.083 69.57 11.93 3.904 111.78 11.93 6.390 

Point A7: 229.26 12.05 14.580 397.23 12.07 27.333 603.32 12.08 44.871 

Point A8: 53.05 11.96 3.070 101.89 11.95 5.907 166.82 11.95 9.826 

Point A9: 128.79 12.00 8.028 223.48 11.99 14.240 346.07 11.99 22.563 

Point A10: 45.61 11.97 2.890 72.57 11.97 4.733 106.86 11.97 7.128 
           

Point B1: 615.14 12.11 49.667 1,076.61 12.11 91.457 1,551.65 12.14 148.401 

Point B2: 242.31 12.05 20.032 446.43 12.04 36.522 715.56 12.03 58.980 

Point B3: 153.04 11.99 13.975 266.04 11.98 24.377 411.65 11.97 38.255 

Point B4: 48.10 11.94 7.673 71.04 11.93 12.565 98.80 11.93 18.924 
           

Point C1: 350.42 12.09 25.466 604.01 12.10 46.692 890.10 12.10 75.478 

Point C2: 232.89 12.04 16.244 417.32 12.07 30.851 614.91 12.08 50.912 

Point C3: 142.61 11.95 8.110 264.83 11.94 15.199 425.51 11.94 24.875 

 

As previously evaluated for the modeled Subareas, these Proposed Conditions results for the 

Points of Interest will be compared to those established in Section 3 (Existing Conditions) of this 

report.  The points represent similar locations in both Existing- and Proposed Conditions 

analyses.  Therefore, the variation in quantity and rate of stormwater discharge between these 

two models represents the hydrologic effect generated by the proposed development.  The 

following table depicts the difference between the Existing- and Proposed Conditions models.  
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Table 4.1-3(b). Hydrologic Information – Comparison of Results:  
Micro- Proposed vs. Existing Conditions Summary (Junctions) Un-Detained Hydrology 

Location:  
QP-2 

(cfs): 

TP-2 

(hr.): 

VR-2   

(ac-ft): 

QP-10 

(cfs): 

TP-10 

(hr.): 

VR-10 

(ac-ft): 

QP-100 

(cfs): 

TP-100 

(hr.): 

VR-100 

(ac-ft): 

Point A1: 0.32 -0.01 2.021 -11.50 n/c 2.622 -19.04 -0.02 3.095 

Point A2: -0.15 n/c 2.022 -14.02 n/c 2.621 -36.65 n/c 3.095 

Point A3: -3.05 0.01 1.030 -9.18 n/c 1.273 -13.18 n/c 1.422 

Point A4: 2.47 -0.01 0.991 -1.96 -0.01 1.349 -7.53 -0.01 1.673 

Point A5: 1.70 n/c 0.298 -2.87 n/c 0.320 -10.00 -0.01 0.263 

Point A6: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Point A7: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Point A8: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Point A9: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Point A10: n/c n/c n/c n/c n/c n/c n/c n/c n/c 
           

Point B1: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Point B2: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Point B3: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Point B4: n/c n/c n/c n/c n/c n/c n/c n/c n/c 
           

Point C1: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Point C2: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Point C3: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

The sign-convention used in the preceding table is: Proposed Conditions minus Existing Conditions.  Therefore, negative values indicat e a 

reduction in computed value, whereas positive values reflect an increase.  Those locations that do not exhibit any change in computed 

values are identified by “n/c.”   

 

Information presented in the preceding table exhibits a reduction in peak rates, relative to the 

existing conditions model.  This is the result of reduced times of concentration that occur with 

Aria development.  Overall runoff volumes exhibit modest increase.   

The following table is provided to examine the difference between the computed peak discharge 

rates and the established ARR’s for the Aria Micro-Study.  
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Table 4.1-4. Allowable Release Rate Evaluation –  
Proposed Conditions Micro Model – Without Detention 

Location: Event: 

Computed Peak 

Discharge Rate 

(cfs): 

ARR 

(cfs):  

Difference  

(cfs): 

Point A1 2-Year: 951.76 927.14 24.62 

 10-Year: 1777.12 1,766.79 10.33 

 
100-Year: 2740.68 2,724.11 16.57 

      

Point A2 2-Year: 911.49 884.27 27.22 

 10-Year: 1682.9 1,670.03 12.87 

 
100-Year: 2537.88 2,532.96 4.92 

      

Point A3 2-Year: 627.24 613.94 13.30 

 10-Year: 1101.49 1,094.99 6.50 

 
100-Year: 1586.19 1,578.20 7.99 

      

Point A4 2-Year: 264.71 251.18 13.53 

 10-Year: 539.12 528.69 10.43 

 
100-Year: 899.94 882.87 17.07 

      

Point A5 2-Year: 246.05 238.54 7.51 

 10-Year: 490.3 486.29 4.01 

 
100-Year: 794.09 791.59 2.50 

 

The sign-convention utilized for the information presented in the preceding table is based upon 

“Computed Rate minus ARR.”  Therefore, positive values indicate an exceedance of the 

Allowable Release Rate, whereas negative values would indicate a peak rate that is lower than 

the ARR, thereby meeting the targeted peak discharge rates.  The difference in the rates 

depicted in this table are all in exceedance of the targeted rates, therefore stormwater detention 

is required for the project.   

____________________________________________________________________________ 

Proposed Summit Village Stormwater Detention Facility: 

Based upon the Proposed Conditions analysis, it is apparent that some form of stormwater 

detention will be require for this project.  The Aria project is quite limited with opportunities to 

provide onsite stormwater detention to meet the project ARR’s.  Preliminary analysis has 

indicated that, due to the proximity of the Aria property, supplemental stormwater detention 

outside the Aria boundaries would be required to accommodate the full development of the 

overall project area.  Therefore an alternate location has been evaluated for the project.  This 

option entails construction of a new stormwater detention facility within the future Summit 

Village property.  That basin is proposed to be constructed as a Water-Quality facility, with the 

intent of allowing the Summit Village site to meet their obligations for 40-hour extended 
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detention upon development of that site.  The remaining two properties will, however utilize the 

performance of this basin in order to meet their obligations to meet the project Allowable 

Release Rates.  Following is the Proposed Conditions geometry for the outlet structure: 

Primary Outlet Structure: 

24” Diameter HDPE Culvert; Length ≈ 110.18 L.F. 

 Flowline In / Out ≈ 931.33 / 930.00 (ft; NAVD) 

Water Quality Treatment Orifice: 4” Dia.; Invert Elev. = 933.75 

 Includes Inlet Protection Grate 

Secondary Orifice: 8” Dia.; Invert Elev. = 937.00   

Concrete Inlet – Riser Box: 4’ x 4’ (Inside),  

 3 Sides Open (E, S, & W-sides) 

 Opening crest elevation = 940.50 (3-sides), 10” ht. 

Secondary Outlet Structure: 

Emergency Spillway (Weir) 110’ L x 2.5’ H with 3:1 side slopes; Crest Elev. = 947.50. 

Discharge through the proposed Composite Outlet at the threshold of overtopping/weir -flow is 

approximately 56.2 cfs.   

The proposed basin’s storage area is provided in the following table.  This proposed storage 

area is designed as the final configuration for the facility; it is intended to provide the necessary 

detention for the three separate development areas, and provide the 40-hour Extended 

Detention for the majority of the Summit Village property (it may be impractical to convey runoff 

from some areas in the northwestern portion of the  property).  

Table 4.1-5(a). Proposed Conditions Storage Volume –  
Summit Village Stormwater Detention Facility 

Elevation  

(ft; NAVD): 

Storage Area 

(sq. ft.): 

Incremental 

Volume (ft^3): 

Cumulative 

Volume (ac-ft): 

933.75 1,541 0 0 

934 18,901 2,153 0.049 

935 20,680 19,784 0.504 

936 29,182 24,809 1.073 

937 36,039 32,550 1.820 

938 38,936 37,478 2.681 

939 41,890 40,404 3.608 

940 44,900 43,386 4.604 

941 47,967 46,425 5.670 

942 51,091 49,521 6.807 

943 54,271 52,673 8.016 

944 57,508 55,882 9.299 
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Elevation  

(ft; NAVD): 

Storage Area 

(sq. ft.): 

Incremental 

Volume (ft^3): 

Cumulative 

Volume (ac-ft): 

945 60,801 59,147 10.657 

946 64,151 62,469 12.091 

947 67,557 65,847 13.603 

948 72,529 70,028 15.210 

949 75,756 74,137 16.912 

950 79,010 77,377 18.688 

Note: The conic method is used to compute the incremental volume between pond contours.  

          The sum of the computed incremental volumes provides the cumulative pond volume for a given elevation . 

 

Utilizing these geometric parameters in the Proposed Conditions model, the following table 

depicts the stormwater routing summary for this location.  

Table 4.1-5(b). Micro-Study Proposed Conditions Hydrologic Routing Summary–  
Summit Village Stormwater Detention Facility 

 

Peak Q In 

(cfs): 

TP In 

(hr.): 

Peak Q Out 

(cfs): 

TP Out 

(hr.): 

VR 

(ac-ft): 

Peak WSEL 

(ft; NAVD): 

Max. Storage 

Volume (ac-ft): 

WQv: 9.23 12.03 0.36 17.53 0.635 934.64 0.337 

2-Year: 73.27 11.97 2.32 15.42 4.356 938.10 2.767 

10-Year: 140.58 11.96 7.63 13.36 8.399 940.57 5.200 

100-Year: 230.66 11.96 45.69 12.24 13.994 942.25 7.100 

 

The preceding routing summary indicates that the extended detention aspect of this facility 

provides substantial attenuation of the Water Quality design storm.  However, the other three 

modeled events also exhibit substantial effects from this proposed facil ity.  In an effort to retain 

the 40-hour (min.) draw-down for Water Quality treatment, yet reduce excessive long-term 

ponding, a secondary orif ice is provided to allow the water surface elevations to be effectively 

lowered to the Water Quality pool elevation shortly after termination of the design storm events 

that are in exceedance of the defined Water Quality Storm.   

____________________________________________________________________________ 

 

The proposed stormwater detention facility is included in the PondPack modeling for the 

following table output.  These Micro-Study Proposed Conditions results will be compared to the 

Existing Conditions in the following table.  Areas that are unchanged from the Existing 

Conditions analysis are presented as grey print in the following tables. 

 

 

 



Aria & Summit Village North  Macro & Aria Micro Stormwater Report 

Project No. B19-0012 August  2020 

B19-0012  31 

 

Table 4.1-6(a). Hydrologic Information – Micro- Proposed Conditions Summary 
(Junctions)   
Including Proposed Summit Village Detention Basin 

 Location: 
QP-2 

(cfs): 

TP-2 

(hr.): 

VR-2   

(ac-ft): 

QP-10 

(cfs): 

TP-10 

(hr.): 

VR-10 

(ac-ft): 

QP-100 

(cfs): 

TP-100 

(hr.): 

VR-100 

(ac-ft): 

Point A1: 892.12 12.25 89.909 1,645.08 12.23 169.234 2,528.80 12.21 278.693 

Point A2: 851.94 12.18 81.668 1,558.44 12.17 152.323 2,371.99 12.17 249.423 

Point A3: 627.24 12.16 54.042 1,101.49 12.15 99.254 1,586.19 12.17 160.767 

Point A4: 208.69 12.18 24.905 417.94 12.17 47.276 717.01 12.15 78.399 

Point A5: 192.86 12.17 21.230 386.37 12.17 40.034 659.34 12.16 66.130 

Point A6: 37.54 11.94 2.083 69.57 11.93 3.904 111.78 11.93 6.390 

Point A7: 229.26 12.05 14.580 397.23 12.07 27.333 603.32 12.08 44.871 

Point A8: 53.05 11.96 3.070 101.89 11.95 5.907 166.82 11.95 9.826 

Point A9: 128.79 12.00 8.028 223.48 11.99 14.240 346.07 11.99 22.563 

Point A10: 45.61 11.97 2.890 72.57 11.97 4.733 106.86 11.97 7.128 
           

Point B1: 615.14 12.11 49.667 1,076.61 12.11 91.457 1,551.65 12.14 148.401 

Point B2: 242.31 12.05 20.032 446.43 12.04 36.522 715.56 12.03 58.980 

Point B3: 153.04 11.99 13.975 266.04 11.98 24.377 411.65 11.97 38.255 

Point B4: 48.10 11.94 7.673 71.04 11.93 12.565 98.80 11.93 18.924 
           

Point C1: 350.42 12.09 25.466 604.01 12.10 46.692 890.10 12.10 75.478 

Point C2: 232.89 12.04 16.244 417.32 12.07 30.851 614.91 12.08 50.912 

Point C3: 142.61 11.95 8.110 264.83 11.94 15.199 425.51 11.94 24.875 

The following table provides a comparison between the Micro-Study Proposed Conditions (with 

detention) and the Existing Conditions modeled results.  As indicated by the grey font, the 

lowest five modeled points within the sub-watershed are the only locations that exhibit 

hydrologic impacts  

Table 4.1-6(b). Hydrologic Information – Comparison of Results:  
Micro- Proposed vs. Existing Conditions Summary (Junctions) Detained Hydrology 

  Location: 
QP-2 

(cfs): 

TP-2 

(hr.): 

VR-2   

(ac-ft): 

QP-10 

(cfs): 

TP-10 

(hr.): 

VR-10 

(ac-ft): 

QP-100 

(cfs): 

TP-100 

(hr.): 

VR-100 

(ac-ft): 

Point A1: -59.32 n/c 1.865 -143.54 0.01 2.271 -230.92 0.02 2.687 

Point A2: -59.70 0.01 1.867 -138.48 0.02 2.274 -202.54 0.04 2.689 

Point A3: -3.05 0.01 1.030 -9.18 n/c 1.273 -13.18 n/c 1.422 

Point A4: -53.55 0.02 0.837 -123.14 0.05 1.002 -190.46 0.06 1.268 

Point A5: -51.49 0.02 0.144 -106.80 0.05 -0.027 -144.75 0.06 -0.142 

Point A6: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Point A7: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Point A8: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Point A9: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Point A10: n/c n/c n/c n/c n/c n/c n/c n/c n/c 
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  Location: 
QP-2 

(cfs): 

TP-2 

(hr.): 

VR-2   

(ac-ft): 

QP-10 

(cfs): 

TP-10 

(hr.): 

VR-10 

(ac-ft): 

QP-100 

(cfs): 

TP-100 

(hr.): 

VR-100 

(ac-ft): 

Point B1: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Point B2: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Point B3: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Point B4: n/c n/c n/c n/c n/c n/c n/c n/c n/c 
           

Point C1: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Point C2: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Point C3: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

The sign-convention used in the preceding table is: Proposed Conditions minus Existing Conditions.  Therefore, negative values indicat e a 

reduction in computed value, whereas positive values reflect an increase.  Those locations that do not exhibit any change in computed 

values are identified by “n/c.”   

Information presented in the preceding table exhibits a reduction in peak rates, relative to the 

existing conditions model.  This is the result of reduced times of concentration that occur with 

Aria development.  Overall runoff volumes exhibit modest increase.   

The following table is provided to examine the difference between the computed peak discharge 

rates and the established ARR’s for the Aria Micro-Study. 

Table 4.1-7. Allowable Release Rate Evaluation –  
Proposed Conditions Micro Study (With Detention)  

Location: Event: 

Computed Peak 

Discharge Rate 

(cfs): 

ARR 

(cfs):  

Difference  

(cfs): 

Point A1 2-Year: 892.12 927.14 -35.02 

 10-Year: 1645.08 1,766.79 -121.71 

 100-Year: 2528.8 2,724.11 -195.31 
      

Point A2 2-Year: 851.94 884.27 -32.33 

 10-Year: 1558.44 1,670.03 -111.59 

 100-Year: 2371.99 2,532.96 -160.97 
      

Point A3 2-Year: 627.24 613.94 13.30 

 10-Year: 1101.49 1,094.99 6.50 

 
100-Year: 1586.19 1,578.20 7.99 

      

Point A4 2-Year: 208.69 251.18 -42.49 

 10-Year: 417.94 528.69 -110.75 

 
100-Year: 717.01 882.87 -165.86 

      

Point A5 2-Year: 192.86 238.54 -45.68 

 10-Year: 386.37 486.29 -99.92 

 
100-Year: 659.34 791.59 -132.25 

Note: The sign-convention utilized for the information presented in the preceding table is based upon “Computed 

Rate minus ARR.”  Positive values indicate an exceedance of the ARR; negative values indicate that the peak rate is 

lower than the ARR. 
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The difference in the rates depicted in this table are generally in compliance with the targeted 

rates; the proposed stormwater management facility provides adequate attenuation for the 

primary Channel “A” tributary.  The information provided in the preceding table does 

demonstrate that there is one exception: Point A3.  This is the terminal end of the Channel “B” 

tributary, immediately upstream from confluence at Point A2. 

Although the ARR is exceeded at the Point A3 location, the Proposed Conditions analysis does 

exhibit a reduction in peak discharge rate relative to Existing Conditions (flows are reduced to: -

3.05 cfs, -9.18 cfs, and -13.18 cfs for the 2-, 10-, and 100-year events, respectively).   This 

proposed stormwater management plan for the Aria Development meets and exceeds the 

design objectives for the remainder of the project area.     

4.2. Macro Stormwater Model: Proposed Conditions Analysis  
This section of the Stormwater Drainage Study for the Aria multi-family residential development 

is provided to evaluate the Macro-Study Proposed Conditions hydrology for the project.  

Proposed conditions include the fully-developed condition of Aria, Summit Village North, and the 

Multi-Family Residential developments. 

Proposed Conditions Runoff Curve Numbers have been developed based upon the current 

Development Plan for this multi-family residential project.  Refer to Section 7 for Macro-Study 

Proposed Conditions weighted NRCS Runoff Curve Number (CN) and Time of Concentration 

(TC) calculations.  These values, summarized in Table 4.2-1 are used as input into the Proposed 

Conditions PondPack model to evaluate the Macro-Study Proposed Conditions PondPack 

model to compute the stormwater runoff for the three design storms.  The resultant peak 

discharge rate (QP), peak time (TP), and runoff volume (VR) for the computed hydrographs of 

modeled subareas are included in Table 4.2-2(a).  Areas that are unchanged from the Existing 

Conditions analysis are presented as grey print in the following tables. 

Table 4.2-1. Macro-Study Proposed Conditions Input Data 

 

Total 

Area 

(ac): 

Aria 

Onsite 

Area (ac): 

Summit 

Village 

Onsite 

Area (ac): 

Macro-

Study 

Onsite 

Area (ac): 

NRCS 

Weighted 

CN: 

TC 
1  

(hr): 

Subarea A1(e): 30.57 
 

14.96 14.96 83 0.1401 

Subarea A1(w): 43.14    76 0.2511 

Subarea A2(e): 3.08 
   

80 0.0875 

Subarea A2(w): 23.41 
   

73 0.2133 

Subarea A3: 24.06 11.07  11.07 87 0.0639 

Subarea A4(e): 11.23 7.34 
 

7.34 86 0.0660 

Subarea A4(w): 12.07 
 

2.01 2.01 75 0.1377 

Subarea A5(e): 10.81 3.91 0.64 4.55 84 0.0862 
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Total 

Area 

(ac): 

Aria 

Onsite 

Area (ac): 

Summit 

Village 

Onsite 

Area (ac): 

Macro-

Study 

Onsite 

Area (ac): 

NRCS 

Weighted 

CN: 

TC 
1  

(hr): 

Subarea A5(w): 28.64 0.18 27.27 27.45 95 0.0598 

Subarea A6: 13.45 
   

83 0.1063 

Subarea A7: 30.6    76 0.1596 

Subarea A8: 21.56 
   

81 0.1299 

Subarea A9: 31.84 
   

84 0.1420 

Subarea A10: 12.23    94 0.1545 

Subtotal: 296.69 22.50 44.88 67.38 
  

Subarea B1: 31.94 
   

79 0.1385 

Subarea B2: 48.54 
   

78 0.1987 

Subarea B3: 40.69    83 0.1447 

Subarea B4-DET: 25.05 
   

94 0.1155 

Subarea B4-BYP: 7.42 
   

94 0.0787 

Subtotal: 153.64 0.00 0.00 0.00 
  

Subarea C1: 45.21    90 0.2860 

Subarea C2: 57.13 
   

81 0.3308 

Subarea C3: 52.36 
   

83 0.1199 

Subtotal: 154.70 0.00 0.00 0.00   

Sub-W'Shed A Subtotal: 296.69 22.50 44.88 67.38   

Sub-W'Shed B Subtotal: 153.64 0.00 0.00 0.00   

Sub-W'Shed C Subtotal: 154.70 0.00 0.00 0.00   

Modeled Total: 605.03 22.50 44.88 67.38   

1 Note: Per TR-55 documentation, minimum TC is 0.10 hours; model is configured with default value of 0.10 hr. minimum Tc.  

As noted, these tributary areas, Runoff Curve Numbers (CN), and Times of Concentration (TC) 

for the corresponding subareas were used as input to the Proposed Conditions PondPack 

model to evaluate the stormwater hydrology for the Macro-Study section of this report.  The 

subareas representing Existing- (offsite) and Proposed Conditions (onsite) for the development 

sites are utilized in the PondPack model to compute the stormwater runoff for the three design 

storms.  The resultant peak discharge rate (QP), peak time (TP), and runoff volume (VR) for the 

computed hydrographs of modeled subareas are included in Table 4.2-2(a). 

Table 4.2-2(a). Hydrologic Information – Macro- Proposed Conditions Summary 
(Subareas) 

 Location: 
QP-2 

(cfs): 

TP-2 

(hr.): 

VR-2   

(ac-ft): 

QP-10 

(cfs): 

TP-10 

(hr.): 

VR-10 

(ac-ft): 

QP-100 

(cfs): 

TP-100 

(hr.): 

VR-100      

(ac-ft): 

Subarea A-1(e): 80.60 11.97 4.735 149.59 11.96 8.874 240.05 11.96 14.523 

Subarea A-1(w): 70.15 12.05 4.908 146.86 12.05 10.132 252.55 12.05 17.597 

Subarea A-2(e): 7.64 11.94 0.420 14.90 11.93 0.819 24.63 11.93 1.374 
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 Location: 
QP-2 

(cfs): 

TP-2 

(hr.): 

VR-2   

(ac-ft): 

QP-10 

(cfs): 

TP-10 

(hr.): 

VR-10 

(ac-ft): 

QP-100 

(cfs): 

TP-100 

(hr.): 

VR-100      

(ac-ft): 

Subarea A-2(w): 34.59 12.03 2.301 76.77 12.03 4.975 136.28 12.03 8.884 

Subarea A-3: 79.39 11.93 4.376 138.56 11.93 7.797 214.52 11.93 12.366 

Subarea A-4(e): 35.72 11.93 1.964 63.28 11.93 3.543 98.81 11.93 5.662 

Subarea A-4(w): 22.01 11.98 1.309 46.91 11.97 2.744 81.64 11.96 4.808 

Subarea A-5(e): 31.81 11.93 1.744 58.13 11.93 3.228 92.41 11.93 5.240 

Subarea A-5(w): 119.58 11.92 7.015 188.38 11.92 11.352 276.00 11.92 16.975 

Subarea A-6: 37.54 11.94 2.083 69.57 11.93 3.904 111.78 11.93 6.390 

Subarea A-7: 57.26 12.00 3.482 119.03 11.98 7.186 204.90 11.98 12.481 

Subarea A-8: 53.05 11.96 3.070 101.89 11.95 5.907 166.82 11.95 9.826 

Subarea A-9: 87.15 11.97 5.138 158.95 11.96 9.507 252.78 11.96 15.435 

Subarea A-10: 45.61 11.97 2.890 72.57 11.97 4.733 106.86 11.97 7.128 
                    

Subarea B-1: 70.94 11.97 4.168 140.29 11.96 8.242 234.20 11.95 13.944 

Subarea B-2: 94.72 12.03 6.057 190.16 12.01 12.146 320.74 12.00 20.725 

Subarea B-3: 106.50 11.97 6.302 197.62 11.96 11.812 317.37 11.96 19.332 

Subarea B-4 (BYP): 30.29 11.93 1.753 48.22 11.92 2.871 71.04 11.92 4.324 

Subarea B-4 (DET): 99.43 11.94 5.919 158.21 11.94 9.694 232.94 11.94 14.599 
                    

Subarea C-1: 124.83 12.05 9.223 209.38 12.05 15.842 317.10 12.05 24.565 

Subarea C-2: 104.44 12.09 8.134 200.90 12.08 15.652 329.78 12.08 26.038 

Subarea C-3: 142.61 11.95 8.110 264.83 11.94 15.199 425.51 11.94 24.875 

 

As in the Micro-Study section, the hydrologic impact resulting from the Macro-Study Proposed 

Conditions results is partially revealed by the comparison of the preceding subarea data to 

those established in Section 3 (Existing Conditions) of this report.  The hydrologic conditions for 

offsite subareas remain unchanged between Existing- and Proposed Conditions analyses.  

Onsite subareas do exhibit changes in impervious cover and diversion of tributary area under 

Proposed Conditions.  The hydrologic impact to the overall sub-watershed of these modified 

areas will become apparent in the summary tables for the Points of Interest. 

The variation in quantity and rate of stormwater discharge between these two models 

represents the hydrologic effect generated by the proposed development project for given 

subareas.  The following table depicts the difference in computed subarea hydrology between 

the Existing- and Proposed Conditions models.  
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Table 4.2-2(b). Hydrologic Information – Macro- Proposed Conditions Summary 
(Subareas) 

 Location: 
QP-2 

(cfs): 

TP-2 

(hr.): 

VR-2   

(ac-ft): 

QP-10 

(cfs): 

TP-10 

(hr.): 

VR-10 

(ac-ft): 

QP-100 

(cfs): 

TP-100 

(hr.): 

VR-100      

(ac-ft): 

Subarea A-1(e): 26.69 -0.04 1.401 39.27 -0.03 2.091 52.23 -0.03 2.848 

Subarea A-1(w): n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Subarea A-2(e): n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Subarea A-2(w): n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Subarea A-3: 22.11 -0.04 1.031 27.20 -0.03 1.273 30.13 -0.02 1.422 

Subarea A-4(e): 14.05 -0.04 0.693 20.31 -0.03 1.030 27.11 -0.03 1.410 

Subarea A-4(w): -5.55 -0.03 -0.402 -13.94 -0.02 -0.956 -26.58 -0.03 -1.799 

Subarea A-5(e): -4.59 -0.02 -0.323 -12.78 -0.02 -0.804 -24.59 -0.02 -1.524 

Subarea A-5(w): 81.14 -0.08 4.659 109.93 -0.08 6.560 142.66 -0.06 8.727 

Subarea A-6: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Subarea A-7: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Subarea A-8: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Subarea A-9: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Subarea A-10: n/c n/c n/c n/c n/c n/c n/c n/c n/c 
                    

Subarea B-1: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Subarea B-2: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Subarea B-3: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Subarea B-4 (BYP): n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Subarea B-4 (DET): n/c n/c n/c n/c n/c n/c n/c n/c n/c 
                    

Subarea C-1: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Subarea C-2: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Subarea C-3: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

The sign-convention used in the preceding table is: Proposed Conditions minus Existing Conditions.  Therefore, negative values indicat e a 

reduction in computed value, whereas positive values reflect an increase.  Those locations that do not exhibit any change in computed 

values are identified by “n/c.”   

The previously defined stormwater detention basins, outfall structures and resultant hydrograph 

attenuation effects have been incorporated into the Macro-Study Proposed Conditions 

PondPack model.  The channel reaches defined in the Existing Conditions analysis are also 

included in this routing.  Results of this Proposed Conditions hydrologic routing are provided in 

the following summary table.  This information is provided at the same “Points of Interest” used 

in the Existing Conditions hydrologic analysis for this Stormwater Drainage Study.  Refer to the 

Proposed Conditions Drainage Area Map for the location of the points of interest in relation to 

the development sites, modeled subareas, channels and conveyances.  As in the preceding 

tables, locations that are unchanged from the Existing Conditions analysis are presented as 

grey print in the following tables. 
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Table 4.2-3(a). Hydrologic Information – Macro- Proposed Conditions Summary 
(Junctions)  
Un-Detained Hydrology (for Proposed Summit Village Basin) 

 Location: 
QP-2 

(cfs): 

TP-2 

(hr.): 

VR-2   

(ac-ft): 

QP-10 

(cfs): 

TP-10 

(hr.): 

VR-10 

(ac-ft): 

QP-100 

(cfs): 

TP-100 

(hr.): 

VR-100 

(ac-ft): 

Point A1: 995.87 12.23 95.101 1,824.38 12.20 176.156 2,798.83 12.16 287.092 

Point A2: 950.93 12.16 85.458 1,718.23 12.13 157.150 2,579.14 12.10 254.972 

Point A3: 627.24 12.16 54.042 1,101.49 12.15 99.254 1,586.19 12.17 160.767 

Point A4: 307.13 12.10 28.695 593.74 12.07 52.103 958.22 12.05 83.947 

Point A5: 286.38 12.11 25.422 538.08 12.08 45.817 848.49 12.06 73.476 

Point A6: 37.54 11.94 2.083 69.57 11.93 3.904 111.78 11.93 6.390 

Point A7: 229.26 12.05 14.580 397.23 12.07 27.333 603.32 12.08 44.871 

Point A8: 53.05 11.96 3.070 101.89 11.95 5.907 166.82 11.95 9.826 

Point A9: 128.79 12.00 8.028 223.48 11.99 14.240 346.07 11.99 22.563 

Point A10: 45.61 11.97 2.890 72.57 11.97 4.733 106.86 11.97 7.128 
           

Point B1: 615.14 12.11 49.667 1,076.61 12.11 91.457 1,551.65 12.14 148.401 

Point B2: 242.31 12.05 20.032 446.43 12.04 36.522 715.56 12.03 58.980 

Point B3: 153.04 11.99 13.975 266.04 11.98 24.377 411.65 11.97 38.255 

Point B4: 48.10 11.94 7.673 71.04 11.93 12.565 98.80 11.93 18.924 
           

Point C1: 350.42 12.09 25.466 604.01 12.10 46.692 890.10 12.10 75.478 

Point C2: 232.89 12.04 16.244 417.32 12.07 30.851 614.91 12.08 50.912 

Point C3: 142.61 11.95 8.110 264.83 11.94 15.199 425.51 11.94 24.875 

As previously evaluated for the modeled Subareas, these Macro-Study Proposed Conditions 

results for the Points of Interest will be compared to those established in Section 3 (Existing 

Conditions) of this report.  The points represent similar locations in both Existing- and Proposed 

Conditions analyses.  Therefore, the variation in quantity and rate of stormwater discharge 

between these two models represents the hydrologic effect generated by the proposed 

development.  The following table depicts the difference between the Existing- and Proposed 

Conditions models without provisions for onsite stormwater detention.  

Table 4.2-3(b). Hydrologic Information – Comparison of Results:  
Macro- Proposed vs. Existing Conditions Summary (Junctions) Un-Detained Hydrology 

Location:  
QP-2 

(cfs): 

TP-2 

(hr.): 

VR-2   

(ac-ft): 

QP-10 

(cfs): 

TP-10 

(hr.): 

VR-10 

(ac-ft): 

QP-100 

(cfs): 

TP-100 

(hr.): 

VR-100 

(ac-ft): 

Point A1: 44.43 -0.02 7.057 35.76 -0.02 9.193 39.11 -0.03 11.086 

Point A2: 39.29 -0.01 5.657 21.31 -0.02 7.101 4.61 -0.03 8.238 

Point A3: -3.05 0.01 1.030 -9.18 n/c 1.273 -13.18 n/c 1.422 

Point A4: 44.89 -0.06 4.627 52.66 -0.05 5.829 50.75 -0.04 6.816 

Point A5: 42.03 -0.04 4.336 44.91 -0.04 5.756 44.40 -0.04 7.204 

Point A6: n/c n/c n/c n/c n/c n/c n/c n/c n/c 
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Location:  
QP-2 

(cfs): 

TP-2 

(hr.): 

VR-2   

(ac-ft): 

QP-10 

(cfs): 

TP-10 

(hr.): 

VR-10 

(ac-ft): 

QP-100 

(cfs): 

TP-100 

(hr.): 

VR-100 

(ac-ft): 

Point A7: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Point A8: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Point A9: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Point A10: n/c n/c n/c n/c n/c n/c n/c n/c n/c 
           

Point B1: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Point B2: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Point B3: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Point B4: n/c n/c n/c n/c n/c n/c n/c n/c n/c 
           

Point C1: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Point C2: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Point C3: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

The sign-convention used in the preceding table is: Proposed Conditions minus Existing Conditions.  Therefore, negative values indicat e a 

reduction in computed value, whereas positive values reflect an increase.  Those locations that do not exhibit any change in computed 

values are identified by “n/c.”   

Information presented in the preceding table exhibits an increase in peak rates at most Points of 

Interest, relative to the existing conditions model.  This is the result of the substantial increased 

imperviousness for the onsite areas.   

Additional analysis is required to determine whether the performance of the proposed 

development is able to establish compliance with the proposed stormwater management 

objectives.  The following table is provided to examine the difference between the computed 

peak discharge rates and the established ARR’s for the Aria Micro-Study.  

Table 4.2-4. Allowable Release Rate Evaluation –  
Proposed Conditions Macro Model – Without Detention 

Location: Event: 

Computed Peak 

Discharge Rate 

(cfs): 

ARR 

(cfs):  

Difference  

(cfs): 

Point A1 2-Year: 995.87 881.71 114.16 

 10-Year: 1824.38 1,725.98 98.40 

 100-Year: 2798.83 2,657.53 141.30 
      

Point A2 2-Year: 950.93 848.13 102.80 

 10-Year: 1718.23 1,634.53 83.70 

 
100-Year: 2579.14 2,478.07 101.07 

      

Point A3 2-Year: 627.24 613.94 13.30 

 10-Year: 1101.49 1,094.99 6.50 

 
100-Year: 1586.19 1,578.20 7.99 
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Point A4 2-Year: 307.13 220.67 86.46 

 10-Year: 593.74 494.51 99.23 

 
100-Year: 958.22 815.03 143.19 

      

Point A5 2-Year: 286.38 211.94 74.44 

 10-Year: 538.08 454.75 83.33 

 
100-Year: 848.49 734.33 114.16 

 

The sign-convention utilized for the information presented in the preceding table is based upon 

“Computed Rate minus ARR.”  Therefore, positive values indicate an exceedance of the 

Allowable Release Rate, whereas negative values would indicate a peak rate that is lower than 

the ARR, thereby meeting the targeted peak discharge rates.  The difference in the rates 

depicted in this table are all in exceedance of the targeted rates.  Though the increased peak 

discharge rates at the defined Points of Interest are relatively moderate, these exceedances are 

of noticeably greater magnitude.   

____________________________________________________________________________ 

 

Proposed Summit Village Stormwater Detention Facility: 

The proposed stormwater management facility that is defined in the Micro Study section of this 

report is configured for the fully-developed geometry.  Therefore, the basin geometry is not 

repeated in this section.  Utilizing the effects of this basin, the following table depicts the 

stormwater routing summary for the Macro-Study Proposed Conditions.  

Table 4.2-5. Proposed Conditions Hydrologic Routing Summary–  
Summit Village Stormwater Detention Facility 

 

Peak Q In 

(cfs): 

TP In 

(hr.): 

Peak Q Out 

(cfs): 

TP Out 

(hr.): 

VR 

(ac-ft): 

Peak WSEL 

(ft; NAVD): 

Max. Storage 

Volume (ac-ft): 

WQv: 43.36 11.94 0.73 18.83 2.475 936.94 1.774 

2-Year: 155.93 11.93 15.35 12.46 9.098 940.71 5.356 

10-Year: 256.29 11.93 47.49 12.17 15.256 943.07 8.102 

100-Year: 385.43 11.93 53.94 12.25 23.365 946.28 12.513 

 

The preceding routing summary indicates that, under Macro-Study Proposed Conditions, this 

basin provides substantial attenuation of the modeled design storm events.  The maximum 

storage volume for each of the modeled design storms is greater than 50% of the total runoff 

volume contributed to this facility.  Section 8 of this report includes hydrographs for this 

proposed stormwater management facility. 

____________________________________________________________________________ 
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Results of this Proposed Conditions hydrologic routing, including the proposed stormwater 

detention facility are provided in the following summary table.  This information is provided at 

the same “Points of Interest” used in the Existing Conditions hydrologic analysis for this 

Stormwater Drainage Study.  Refer to the Proposed Conditions Drainage Area Map for the 

location of the points of interest in relation to the development sites, modeled subareas, 

channels and conveyances.  As in the preceding tables, locations that are unchanged from the 

Existing Conditions analysis are presented as grey print in the following tables. 

Table 4.2-6(a). Hydrologic Information – Micro- Proposed Conditions Summary 
(Junctions)  
Including Proposed Summit Village Detention Basin 

 Location: 
QP-2 

(cfs): 

TP-2 

(hr.): 

VR-2   

(ac-ft): 

QP-10 

(cfs): 

TP-10 

(hr.): 

VR-10 

(ac-ft): 

QP-100 

(cfs): 

TP-100 

(hr.): 

VR-100 

(ac-ft): 

Point A1: 881.14 12.25 94.760 1,651.01 12.24 175.751 2,483.99 12.20 286.642 

Point A2: 839.83 12.18 85.119 1,567.54 12.18 156.749 2,335.81 12.18 254.524 

Point A3: 627.24 12.16 54.042 1,101.49 12.15 99.254 1,586.19 12.17 160.767 

Point A4: 199.00 12.19 28.356 435.54 12.19 51.702 683.93 12.17 83.500 

Point A5: 187.47 12.18 25.084 413.94 12.18 45.416 646.72 12.17 73.030 

Point A6: 37.54 11.94 2.083 69.57 11.93 3.904 111.78 11.93 6.390 

Point A7: 229.26 12.05 14.580 397.23 12.07 27.333 603.32 12.08 44.871 

Point A8: 53.05 11.96 3.070 101.89 11.95 5.907 166.82 11.95 9.826 

Point A9: 128.79 12.00 8.028 223.48 11.99 14.240 346.07 11.99 22.563 

Point A10: 45.61 11.97 2.890 72.57 11.97 4.733 106.86 11.97 7.128 

           

Point B1: 615.14 12.11 49.667 1,076.61 12.11 91.457 1,551.65 12.14 148.401 

Point B2: 242.31 12.05 20.032 446.43 12.04 36.522 715.56 12.03 58.980 

Point B3: 153.04 11.99 13.975 266.04 11.98 24.377 411.65 11.97 38.255 

Point B4: 48.10 11.94 7.673 71.04 11.93 12.565 98.80 11.93 18.924 

           

Point C1: 350.42 12.09 25.466 604.01 12.10 46.692 890.10 12.10 75.478 

Point C2: 232.89 12.04 16.244 417.32 12.07 30.851 614.91 12.08 50.912 

Point C3: 142.61 11.95 8.110 264.83 11.94 15.199 425.51 11.94 24.875 

 

As with the Micro-Study, these Macro-Study Proposed Conditions results for the Points of 

Interest will be compared to those established in Section 3 (Existing Conditions) of this report.  

The points represent similar locations in both Existing- and Proposed Conditions analyses.  

Therefore, the variation in quantity and rate of stormwater discharge between these two models 

represents the hydrologic effect generated by the proposed development.  The following table 

depicts the difference between the Existing- and Proposed Conditions models, including the 

effects of the proposed onsite stormwater detention facility.  
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Table 4.2-6(b). Hydrologic Information – Comparison of Results:  
Micro- Proposed Conditions Summary (Junctions) Detained Hydrology 

  Location: 
QP-2 

(cfs): 

TP-2 

(hr.): 

VR-2   

(ac-ft): 

QP-10 

(cfs): 

TP-10 

(hr.): 

VR-10 

(ac-ft): 

QP-100 

(cfs): 

TP-100 

(hr.): 

VR-100 

(ac-ft): 

Point A1: -70.30 n/c 6.716 -137.61 0.02 8.788 -275.73 0.01 10.636 

Point A2: -71.81 0.01 5.318 -129.38 0.03 6.700 -238.72 0.05 7.790 

Point A3: -3.05 0.01 1.030 -9.18 n/c 1.273 -13.18 n/c 1.422 

Point A4: -63.24 0.03 4.288 -105.54 0.07 5.428 -223.54 0.08 6.369 

Point A5: -56.88 0.03 3.998 -79.23 0.06 5.355 -157.37 0.07 6.758 

Point A6: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Point A7: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Point A8: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Point A9: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Point A10: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

           

Point B1: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Point B2: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Point B3: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Point B4: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

           

Point C1: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Point C2: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

Point C3: n/c n/c n/c n/c n/c n/c n/c n/c n/c 

The sign-convention used in the preceding table is: Proposed Conditions minus Existing Conditions.  Therefore, negative values indicat e a 

reduction in computed value, whereas positive values reflect an increase.  Those locations that do not exhibit any  change in computed 

values are identified by “n/c.”   

Data presented in the preceding table depicts the significant reduction in peak rates relative to 

the Existing Conditions model along the Channel “A” tributary.  There is not change from the 

Micro-Study Proposed Conditions at the Point A3 location.  Although the peak discharge rates 

are reduced at the modeled Points of Interest, further analysis is required to establish 

compliance with the project’s stormwater management objectives. 

The following table is provided to examine the difference between the computed Proposed 

Conditions peak discharge rates and the established ARR’s for the overall development’s 

Macro-Study.  

 

 

 

 



Aria & Summit Village North  Macro & Aria Micro Stormwater Report 

Project No. B19-0012 August  2020 

B19-0012  42 

 

Table 4.2-7. Allowable Release Rate Evaluation –  
Proposed Conditions Macro Study (W/Detention) 

Location: Event: 

Computed Peak 

Discharge Rate 

(cfs): 

ARR 

(cfs):  

Difference  

(cfs): 

Point A1 2-Year: 881.14 881.71 -0.57 

 10-Year: 1651.01 1,725.98 -74.97 

 
100-Year: 2483.99 2,657.53 -173.54 

      

Point A2 2-Year: 839.83 848.13 -8.30 

 10-Year: 1567.54 1,634.53 -66.99 

 
100-Year: 2335.81 2,478.07 -142.26 

      

Point A3 2-Year: 627.24 613.94 13.30 

 10-Year: 1101.49 1,094.99 6.50 

 
100-Year: 1586.19 1,578.20 7.99 

      

Point A4 2-Year: 199 220.67 -21.67 

 10-Year: 435.54 494.51 -58.97 

 
100-Year: 683.93 815.03 -131.10 

      

Point A5 2-Year: 187.47 211.94 -24.47 

 10-Year: 413.94 454.75 -40.81 

 
100-Year: 646.72 734.33 -87.61 

Note: The sign-convention utilized for the information presented in the preceding table is based upon “Computed 

Rate minus ARR.”  Positive values indicate an exceedance of the ARR; negative values indicate that the peak rate is 

lower than the ARR. 

The difference in the rates depicted in this table are generally in compliance with the targeted 

rates; the proposed stormwater management facility provides adequate attenuation for the 

primary tributary Channel “A.”  The information provided in the preceding table does 

demonstrate that there is one exception, at Point A3.  This is the terminal end of the Channel 

“B” tributary, immediately upstream from confluence at Point A2. 

Although the ARR is exceeded at the Point A3 location, the Proposed Conditions analysis does 

exhibit a reduction in peak discharge rate relative to Existing Conditions (flows are reduced to:   

-3.05 cfs, -9.18 cfs, and -13.18 cfs for the 2-, 10-, and 100-year events, respectively).   This 

proposed stormwater management plan for the Aria Development meets and exceeds the 

design objectives for the remainder of the project area.     

 

 



Aria & Summit Village North  Macro & Aria Micro Stormwater Report 

Project No. B19-0012 August  2020 

B19-0012  43 

 

4.3. Proposed Stormwater Best Management Practices  
This section of the study will address water quality treatment for the Aria site. Both, the Summit 

Village North and Multi-Family Residential sites will be required to provide an analysis during 

the development of those areas. The proposed stormwater management plan for the Aria 

development includes provisions for “Best Management Practices” (BMP’s) to assist with 

stormwater volume mitigation and water quality protection.  While the City of Lee’s Summit has 

not adopted the Mid America Regional Council and American Public Works Association “Manual 

of Best Management Practices for Stormwater Quality” (Oct. 2012), 40-hr extended detention of 

the water quality storm volume generated by the development is required.  In the sections 

above, it has been shown that the proposed detention basin does provide 40-hr extended 

detention for the Summit Village North land area tributary to the basin, however the treatment 

provided will be further evaluated and discussed with the future micro stormwater study at the 

time the Summit Village North area is developed. 

Due to the location of the proposed detention basin in relation to the Aria site, it is no t possible 

to convey stormwater runoff from the Aria site into the basin for extended detention treatment.  

In lieu of extended detention for the Aria site, various water quality treatment devices are being 

proposed to both reduce the total volume of stormwater leaving the site and to treat the 

stormwater that does leave the site.  

Filtration Trenches 

To offset the volume of water that the water quality storm event generates, multiple filtration 

trenches are being proposed throughout the Aria site to capture and filter stormwater from 

building rooftops and parking areas. All roof drains for the apartment buildings and the 

clubhouse will be daylighted, with water discharging at grade and being conveyed through the 

filtration trenches placed around the perimeter of each building. By constructing the trenches 

with a gravel storage section entirely wrapped with filter fabric and capped with topsoil, runoff 

will be filtered and treated multiple times prior to being infiltrated into surrounding soils or 

collected in underdrains and conveyed offsite. 

Depressed Areas 

Along with the filtration trenches, select parking lot islands and other small green spaces 

throughout the development will be graded to provide sumped storage areas for additional 

parking lot runoff to pond and infiltrate.  

SNOUTs 

In addition to the proposed filtration trenches and depressed areas, SNOUTs will be added to 

the downstream end of all storm sewer lines, prior to stormwater being discharged offsite. The 

SNOUT system includes an extended sump within the structure and a ‘hood’ over the outlet 

pipe. The SNOUT system acts as an interceptor of additional floatables and oils that enter the 
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system from areas not treated by the filtration trenches and promotes settlement of solids in the 

sump of the structure. Further documentation of the SNOUT system is included in Section 8 of 

this report.  

Together, filtration trenches, depressed areas, and SNOUTs will result in a reduction of water 

volume leaving the site, and will provide interception of suspended solids, floatables, and oils 

prior to discharge into the downstream creek. 

To quantify the benefit of the proposed treatment, the Level of Service guidel ines from the BMP 

Manual are being utilized to compare the proposed treatment value rating to what would be 

provided by 40-hr extended dry detention. From the BMP Manual, 40-hr extended dry detention 

provides a Level of Service (LoS) of 4.0 for the treated area. Assuming the entirety of the Aria 

site (22.50 acres) is captured by the extended dry detention basin, the resulting Value Rating is 

90.00. By providing filtration (LoS=7.5) for 8.53 acres and SNOUT treatment (LoS=3.0) for the 

remaining 10.89 acres that is conveyed by onsite storm sewers, the Aria site is providing a total 

Value Rating of 96.64, exceeding the treatment level provided by extended dry detention. In 

addition to the increased Value Rating for the site, the filtration trenches will potentially reduce 

the volume of stormwater leaving the site by approximately 24,553 cubic feet (0.56 ac-ft) during 

the water quality storm event. 

Table 4.3-1. Value Rating Calculation 

Treatment 

Level of 

Service 

Treated 

Area 

Value 

Rating 

Filtration 7.5 8.53 63.98 

SNOUT 3.0 10.89 32.67 

Total   96.64 

40-hr Extended 

Dry Detention 
4.0 22.50 90.00 

Total   90.00 

 

Additional treatment calculations and exhibits can be found in Sections 7 and 8, respectively. 
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5. SUMMARY 
As shown in the discussion and tables presented in the previous sections, although the 

allowable release rate is exceeded by at point A3 by 2% during the 2-yr event, and less than 1% 

during the 10- and 100-yr events, the allowable release rates are met at downstream point A1 

and peak flowrates at all points are reduced from existing conditions. See Tables 5-1 and 5-2, 

below, for a summary comparison of Existing, Allowable, and Proposed peak flowrates during 

both the Micro and Macro conditions. 

Table 5-1. Micro- Peak Flowrate Comparison 

Location: Event: 

Existing 

Flowrate 

(cfs): 

ARR 

(cfs): 

Proposed 

Flowrate 

(cfs): 

Difference 

(Existing vs. 

Proposed) 

(cfs): 

Difference 

(ARR vs. 

Proposed) 

(cfs): 

Point A1 2-Year: 951.44 927.14 892.12 -59.32 -35.02 

 
10-Year: 1,788.62 1,766.79 1,645.08 -143.54 -121.71 

 
100-Year: 2,759.72 2,724.11 2,528.80 -230.92 -195.31 

 
       

Point A2 2-Year: 911.64 884.27 851.94 -89.70 -32.33 

 
10-Year: 1,696.92 1,670.03 1,558.44 -138.48 -111.59 

 
100-Year: 2,574.53 2,532.96 2,371.99 -202.54 -160.97 

        

Point A3 2-Year: 630.29 613.94 627.24 -3.05 13.30 

 
10-Year: 1,110.67 1,094.99 1,101.49 -9.18 6.50 

 
100-Year: 1,599.37 1,578.20 1,586.19 -13.18 7.99 

 
       

Point A4 2-Year: 262.24 251.18 208.69 -53.55 -42.49 

 
10-Year: 541.08 528.69 417.94 -123.14 -110.75 

 
100-Year: 907.47 882.87 717.01 -190.46 -165.86 

 
       

Point A5 2-Year: 244.35 238.54 192.86 -51.49 -45.68 

 
10-Year: 493.17 486.29 386.37 -106.80 -99.92 

 
100-Year: 804.09 791.59 659.34 -144.75 -132.25 

Note: The sign-convention utilized for the information presented in the preceding table is based upon “Proposed Rate 

minus Existing (or ARR).”  Positive values indicate an exceedance of the Existing (or ARR); negative values indicate 

that the peak rate is lower than the Existing (or ARR). 
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Table 5-2. Macro- Peak Flowrate Comparison 

Location: Event: 

Existing 

Flowrate 

(cfs): 

ARR 

(cfs): 

Proposed 

Flowrate 

(cfs): 

Difference 

(Existing vs. 

Proposed) 

(cfs): 

Difference 

(ARR vs. 

Proposed) 

(cfs): 

Point A1 2-Year: 951.44 881.71 881.14 -70.30 -0.57 

 10-Year: 1,788.62 1,725.98 1,651.01 -137.61 -74.97 

 
100-Year: 2,759.72 2,657.53 2,483.99 -275.73 -173.54 

 
      

Point A2 2-Year: 911.64 848.13 839.83 -71.81 -8.30 

 10-Year: 1,696.92 1,634.53 1,567.54 -129.38 -66.99 

 
100-Year: 2,574.53 2,478.07 2,335.81 -238.72 -142.26 

       

Point A3 2-Year: 630.29 613.94 627.24 -3.05 13.30 

 10-Year: 1,110.67 1,094.99 1,101.49 -9.18 6.50 

 
100-Year: 1,599.37 1,578.20 1,586.19 -13.18 7.99 

 
      

Point A4 2-Year: 262.24 220.67 199.00 -63.24 -21.67 

 10-Year: 541.08 494.51 435.54 -105.54 -58.97 

 
100-Year: 907.47 815.03 683.93 -223.54 -131.10 

 
      

Point A5 2-Year: 244.35 211.94 187.47 -56.88 -24.47 

 
10-Year: 493.17 454.75 413.94 -79.23 -40.81 

 
100-Year: 804.09 734.33 646.72 -157.37 -87.61 

Note: The sign-convention utilized for the information presented in the preceding table is based upon “Proposed Rate 

minus Existing (or ARR).”  Positive values indicate an exceedance of the Existing (or ARR); negative values indicate 

that the peak rate is lower than the Existing (or ARR). 

While 40-hr extended dry detention is not provided for the Aria development, filtration trenches, 

depressed infiltration areas, and SNOUT treatment systems will be installed to reduce the 

volume of water leaving the site and remove floatables, solids, and oils from stormwater prior to 

discharging into the downstream channel, resulting in a higher Value Rating for the Aria site 

than 40-hr extended dry detention would provide.  
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6. CONCLUSION 
Multiple developments are proposed within the watershed analyzed by this study.   Once fully 

developed, the area treated by the proposed detention basin and water quality systems include:  

• Aria: a 22.50-acre apartment development (Zoned RP-4) 

• Summit Village North: a 39.42-acre commercial development (Zoned CP-2) 

• An approximately 14.96-acre future multi-family residential development along the west 

side of NW Lee’s Summit Road (currently zoned AG and to be rezoned at a future time)  

As shown in the tables presented in the sections above, it has been determined that the peak 

runoff rates for the study area are reduced from the pre-developed conditions at all points 

analyzed.  Comprehensive Control requirements are also met at all points, for all storm events 

except for point A3 upstream of point A1, at which, peak rates are increased from allowable by a 

maximum 2%.  

A waiver is being requested for point A3 to exceed allowable release rates, while remaining 

below existing peak rates. Due to site constraints and the location of the proposed detention 

basin, it is infeasible to reduce the peak rates at this location to meet the calculated allowable 

rates. Further, point A1, less than 200-ft downstream of point A3 meets the allowable rates in all 

storm events. 

A waiver is also being requested for 40-hr extended detention of the water quality storm event 

for the Aria site. As stated in section 4, filtration trenches and SNOUT treatment systems are 

being proposed to reduce the volume of water leaving the site and to remove floatables , solids, 

and oils from stormwater that is not infiltrated, prior to leaving the site. Further, using 

calculations provided in the MARC BMP Manual, the proposed system of filtration trenches and 

SNOUTs results in a higher Value Rating for the Aria site than extended detention provides.  

The results of this study demonstrate the overall compliance with the City of Lee’s Summit 

design criteria. We therefore request approval of this stormwater management report . 



 

   

7. CALCULATIONS AND MODEL RESULTS 



Aria Apartments &  Macro Stormwater Drainage Study

TC Calculations- Existing Conditions- 

Worksheet : Time of Concentration (Tc) and Travel Time (TT)

Existing Conditions

Subarea: A1(e): A1(w): A2(e): A2(w): A3: A4(e): A4(w): A5(e): A5(w): A6: A7: A8: A9: A10: B1: B2: B3: B4(DT): B4(BP): C1: C2: C3:

Sheet Flow:

Manning's "n": 0.050 0.060 0.060 0.060 0.060 0.060 0.060 0.060 0.060 0.060 0.060 0.050 0.050 0.050 0.060 0.060 0.050 0.013 0.013 0.013 0.013 0.013

Flow Length, L (ft): 93 100 100 90 100 100 100 100 100 100 100 100 100 100 100 100 100 149 100 140 110 125

Two-Year Rainfall, P2 (in): 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

Land Slope, S (ft/ft): 0.0428 0.0116 0.0374 0.0079 0.0473 0.0418 0.0248 0.0384 0.0192 0.0356 0.0285 0.0184 0.0219 0.0635 0.0235 0.0157 0.0176 0.0404 0.0396 0.0070 0.0040 0.0110

 (0.007(nL)^0.8)

(P2^0.5 *S^0.4) 0.0451 0.0933 0.0584 0.1000 0.0532 0.0559 0.0688 0.0578 0.0763 0.0596 0.0651 0.0670 0.0625 0.0408 0.0703 0.0826 0.0682 0.0229 0.0168 0.0440 0.0453 0.0335

Shallow Concentrated Flow:

Surface Description UNPAVED UNPAVED UNPAVED UNPAVED UNPAVED UNPAVED UNPAVED UNPAVED UNPAVED UNPAVED UNPAVED UNPAVED UNPAVED PAVED UNPAVED UNPAVED UNPAVED PAVED PAVED UNPAVED UNPAVED PAVED

Flow Length, L (ft) 868 1306 340 1246 811 869 1138 611 910 605 873 605 467 1075 508 907 425 972 656 1020 1294 544

Watercourse Slope, S (ft/ft) 0.0645 0.0643 0.0941 0.0626 0.0715 0.0713 0.0580 0.0786 0.0549 0.0496 0.0504 0.0496 0.0600 0.0167 0.0590 0.0640 0.0800 0.0206 0.0210 0.0098 0.0077 0.0220

Average Velocity, V (ft/s) 4.10 4.09 4.95 4.04 4.31 4.31 3.89 4.52 3.78 3.59 3.62 3.59 3.95 2.63 3.92 4.08 4.56 2.92 2.95 1.60 1.42 3.02

     L     

(3600*V)  0.0588 0.0887 0.0191 0.0857 0.0522 0.0560 0.0814 0.0375 0.0669 0.0468 0.0669 0.0468 0.0328 0.1137 0.0360 0.0617 0.0259 0.0925 0.0619 0.1774 0.2539 0.0501

Channel Flow:

Flow Length, L (ft) 1754 1742 252 695 761 625 555 609 632 0 695 579 1175 0 1158 1368 1275 0 0 1630 1138 1307

Channel Slope, S (ft/ft) 0.0137 0.0138 0.0079 0.0173 0.0135 0.0192 0.0216 0.0041 0.0127 0.0167 0.0242 0.0136 0.0294 0.0124 0.0141 0.0061 0.0299 0.0214

Velocity (ft/s)
1

7.00 7.00 7.00 7.00 7.00 7.00 10.00 7.00 7.00 N/A 7.00 10.00 7.00 N/A 10.00 7.00 7.00 N/A N/A 7.00 10.00 10.00

T3 (hr): 0.0696 0.0691 0.0100 0.0276 0.0302 0.0248 0.0154 0.0242 0.0251 0 0.0276 0.0161 0.0466 0 0.0322 0.0543 0.0506 0 0 0.0647 0.0316 0.0363

Tc =T1 + T2 + T3: 0.1736 0.2511 0.0875 0.2133 0.1356 0.1367 0.1656 0.1195 0.1682 0.1063 0.1596 0.1299 0.1420 0.1545 0.1385 0.1987 0.1447 0.1155 0.0787 0.2860 0.3308 0.1199
1 

Note: Where indicated, Channel Flow is approximated by Length & Velocity per APWA 5602.7 B.

Travel Time: A2~A1 A3~A2 A4~A2 A5~A4 A6~A5 A7~A5 A8~A7 A9~A7 A10~A9 B1~A3 B2~B1 C1~B1 B3~B2 B4~B3 C2~C1 C3~C2

Reach Length, L (ft) 2081 485 726 732 1359 1038 858 983 1603 835 409 530 2076 1480 1766 534

Channel Slope, S (ft/ft) 0.0125 0.0124 0.0165 0.0328 0.0221 0.0077 0.0163 0.0142 0.0187 0.0145 0.0147 0.0151 0.0106 0.0166 0.0102 0.0389

Velocity (ft/s)
1

7.00 7.00 7.00 10.00 10.00 7.00 7.00 7.00 7.00 7.00 7.00 7.00 7.00 7.00 7.00 10.00

T3 (hr): 0.0826 0.0192 0.0288 0.0203 0.0378 0.0412 0.0340 0.0390 0.0636 0.0331 0.0162 0.0210 0.0824 0.0587 0.0701 0.0148

1 
Note: Unless otherwise indicated, Channel Flow is approximated by Length & Velocity per APWA 5602.7 B and Mannings Eq.



Aria Apartments & Macro Stormwater Drainage Study

TC Calculations- Proposed Conditions- 

Worksheet : Time of Concentration (Tc) and Travel Time (TT)

Existing Conditions

Subarea: A1(e): A1(w): A2(e): A2(w): A3: A4(e): A4(w): A5(e): A5(w): A6: A7: A8: A9: A10: B1: B2: B3: B4: B4(BP): C1: C2: C3:

Sheet Flow:

Manning's "n": 0.050 0.060 0.060 0.060 0.013 0.013 0.060 0.013 0.013 0.060 0.060 0.050 0.050 0.050 0.060 0.060 0.050 0.013 0.013 0.013 0.013 0.013

Flow Length, L (ft): 93 100 100 90 220 100 100 175 120 100 100 100 100 100 100 100 100 149 100 140 110 125

Two-Year Rainfall, P2 (in): 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

Land Slope, S (ft/ft): 0.0428 0.0116 0.0374 0.0079 0.3460 0.0364 0.0248 0.0216 0.0220 0.0356 0.0285 0.0184 0.0219 0.0635 0.0235 0.0157 0.0176 0.0404 0.0396 0.0070 0.0040 0.0110

 (0.007(nL)^0.8)

(P2^0.5 *S^0.4) 0.0451 0.0933 0.0584 0.1000 0.0133 0.0174 0.0688 0.0335 0.0246 0.0596 0.0651 0.0670 0.0625 0.0408 0.0703 0.0826 0.0682 0.0229 0.0168 0.0440 0.0453 0.0335

Shallow Concentrated Flow:

Surface Description PAVED UNPAVED UNPAVED UNPAVED PAVED PAVED UNPAVED PAVED PAVED UNPAVED UNPAVED UNPAVED UNPAVED PAVED UNPAVED UNPAVED UNPAVED PAVED PAVED UNPAVED UNPAVED PAVED

Flow Length, L (ft) 360 1306 340 1246 240 186 578 286 300 605 873 605 467 1075 508 907 425 972 656 1020 1294 544

Watercourse Slope, S (ft/ft) 0.0375 0.0643 0.0941 0.0626 0.0215 0.0215 0.0588 0.0224 0.0250 0.0496 0.0504 0.0496 0.0600 0.0167 0.0590 0.0640 0.0800 0.0206 0.0210 0.0098 0.0077 0.0220

Average Velocity, V (ft/s) 3.94 4.09 4.95 4.04 2.98 2.98 3.91 3.04 3.21 3.59 3.62 3.59 3.95 2.63 3.92 4.08 4.56 2.92 2.95 1.60 1.42 3.02

     L     

(3600*V)  0.0254 0.0887 0.0191 0.0857 0.0224 0.0173 0.0410 0.0261 0.0259 0.0468 0.0669 0.0468 0.0328 0.1137 0.0360 0.0617 0.0259 0.0925 0.0619 0.1774 0.2539 0.0501

Channel Flow:

Flow Length, L (ft) 1754 1742 252 695 712 1125 1003 957 335 0 695 579 1175 0 1158 1368 1275 0 0 1630 1138 1307

Channel Slope, S (ft/ft) 0.0137 0.0138 0.0079 0.0173 0.0135 0.0356 0.0399 0.0253 0.0400 0.0167 0.0242 0.0136 0.0294 0.0124 0.0141 0.0061 0.0299 0.0214

Velocity (ft/s)
1

7.00 7.00 7.00 7.00 7.00 10.00 10.00 10.00 10.00 N/A 7.00 10.00 7.00 N/A 10.00 7.00 7.00 N/A N/A 7.00 10.00 10.00

T3 (hr): 0.0696 0.0691 0.0100 0.0276 0.0283 0.0313 0.0279 0.0266 0.0093 0 0.0276 0.0161 0.0466 0 0.0322 0.0543 0.0506 0 0 0.0647 0.0316 0.0363

Tc =T1 + T2 + T3: 0.1401 0.2511 0.0875 0.2133 0.0639 0.0660 0.1377 0.0862 0.0598 0.1063 0.1596 0.1299 0.1420 0.1545 0.1385 0.1987 0.1447 0.1155 0.0787 0.2860 0.3308 0.1199
1 

Note: Where indicated, Channel Flow is approximated by Length & Velocity per APWA 5602.7 B.

Travel Time: A2~A1 A3~A2 A4~A2 A5~A4 A6~A5 A7~A5 A8~A7 A9~A7 A10~A9 B1~A3 B2~B1 C1~B1 B3~B2 B4~B3 C2~C1 C3~C2

Reach Length, L (ft) 2081 485 726 732 470 1038 858 983 1603 835 409 530 2076 1480 1766 534

Channel Slope, S (ft/ft) 0.0125 0.0124 0.0165 0.0328 0.0256 0.0077 0.0163 0.0142 0.0187 0.0145 0.0147 0.0151 0.0106 0.0166 0.0102 0.0389

Velocity (ft/s)
1

7.00 7.00 7.00 10.00 10.00 7.00 7.00 7.00 7.00 7.00 7.00 7.00 7.00 7.00 7.00 10.00

T3 (hr): 0.0826 0.0192 0.0288 0.0203 0.0131 0.0412 0.0340 0.0390 0.0636 0.0331 0.0162 0.0210 0.0824 0.0587 0.0701 0.0148

1 
Note: Unless otherwise indicated, Channel Flow is approximated by Length & Velocity per APWA 5602.7 B and Mannings Eq.



Aria Micro- and Macro Stormwater Drainage Study 

NRCS Curve Number Calculations 2-ACRE 1/2 ACRE

Existing Conditions (03 APR 20)
Land 

Use:

Water/ 

Impervious

HSG: Type C Type D Type C Type D Type C Type D Type C Type D Type C Type D Type C Type D Type C Type D Type C Type D Type C Type D Type C Type D Type C Type D Type C Type D

Location ID:

Total Area 

(ac):

Aria (Micro) 

Onsite Area 

(ac):

Summit 

Village 

Onsite Area 

(ac):

Onsite Area 

Macro-Study 

(ac):

Weighted 

NRCS CN: CN: 98 94 95 92 93 88 91 77 82 80 85 80 82 79 84 74 80 76 82 74 80 73 79 70 77

Weighted 

CN:

Subarea A1(e): 27.97 12.36 77 0.27 0.61 2.12 8.98 6.67 2.83 6.49 76.57

Subarea A1(w): 43.14 76 0.49 6.69 1.93 8.39 1.58 6.09 0.67 4.94 12.36 76.12

Subarea A2(e): 3.08 80 0.14 0.34 2.60 79.88

Subarea A2(w): 23.41 73 4.39 1.55 0.79 15.98 0.70 72.85

Subarea A3: 24.53 11.73 11.73 80 3.64 1.45 0.94 1.06 9.43 6.97 1.04 80.33

Subarea A4(e): 9.74 5.89 5.89 79 4.52 0.36 0.42 0.70 0.12 1.13 2.49 79.25

Subarea A4(w): 17.41 7.35 7.35 73 1.62 3.14 4.25 8.40 73.29

Subarea A5(e): 15.16 4.88 5.10 9.98 80 1.75 0.51 3.76 0.23 4.80 4.01 0.10 79.68

Subarea A5(w): 19.76 17.26 17.26 77 1.36 5.81 1.69 10.90 76.88

Subarea A6: 13.45 83 2.92 0.51 5.16 4.41 0.45 82.60

Subarea A7: 30.6 76 1.90 0.63 2.50 25.57 76.00

Subarea A8: 21.56 81 2.25 3.11 8.00 8.20 80.90

Subarea A9: 31.84 84 11.46 2.18 1.39 0.22 16.59 83.55

Subarea A10: 12.23 94 4.05 5.86 1.04 1.28 94.20

Subtotal: 293.88 22.50 29.71 64.57

Subarea B1: 31.94 79 1.50 0.46 20.14 1.46 7.19 1.19 79.14

Subarea B2: 48.54 78 11.26 37.28 78.18

Subarea B3: 40.69 83 8.29 0.97 13.51 17.92 83.22

Subarea B4-DET: 25.05 94 14.71 9.25 0.40 0.69 94.31

Subarea B4-BYP: 7.42 94 4.33 2.76 0.12 0.21 94.31

Subtotal: 153.64 0.00 0.00 0.00

Subarea C1: 45.21 90 15.20 22.85 7.16 89.82

Subarea C2: 57.13 81 21.60 35.53 80.81

Subarea C3: 52.36 83 17.56 1.77 1.29 31.74 83.07

Subtotal: 154.70 0.00 0.00 0.00

Sub-W'Shed A Subtotal: 293.88 22.50 29.71 64.57

Sub-W'Shed B Subtotal: 153.64 0.00 0.00 0.00

Sub-W'Shed C Subtotal: 154.70 0.00 0.00 0.00

Modeled Total: 602.22 22.50 29.71 64.57

Aria Micro Stormwater Drainage Study

NRCS Curve Number Calculations 2-ACRE 1/2 ACRE

Proposed Conditions (24 JUL 20)
Land 

Use:

Water/ 

Impervious

HSG: Type C Type D Type C Type D Type C Type D Type C Type D Type C Type D Type C Type D Type C Type D Type C Type D Type C Type D Type C Type D Type C Type D Type C Type D

Location ID:

Total Area 

(ac):

Aria (Micro) 

Onsite Area 

(ac):

Summit 

Village 

Onsite Area 

(ac):

Onsite Area 

Macro-Study 

(ac):

Weighted 

NRCS CN: CN: 98 94 95 92 93 88 91 77 82 80 85 80 82 79 84 74 80 76 82 74 80 73 79 70 77

Weighted 

CN:

Subarea A1(e): 27.97 12.36 77 0.27 0.61 2.12 8.98 6.67 2.83 6.49 76.57

Subarea A1(w): 43.14 76 0.49 6.69 1.93 8.39 1.58 6.09 0.67 4.94 12.36 76.12

Subarea A2(e): 3.08 80 0.14 0.34 2.60 79.88

Subarea A2(w): 23.41 73 4.39 1.55 0.79 15.98 0.70 72.85

Subarea A3: 24.06 11.07 11.07 87 3.66 1.36 11.07 0.94 0.00 1.03 4.96 1.04 87.45

Subarea A4(e): 11.23 7.34 7.34 86 0.04 7.33 0.00 0.00 0.00 0.22 0.12 1.03 2.49 86.44

Subarea A4(w): 17.41 7.35 7.35 73 1.62 3.14 4.25 8.40 73.29

INTERIM_Subarea A5(e): 16.48 4.09 6.04 10.13 82 1.56 0.51 4.10 1.74 0.23 3.62 4.62 0.10 82.11

INTERIM_Subarea A5(w): 17.42 16.32 16.32 79 1.03 1.36 5.81 0.79 8.43 79.05

Subarea A6: 13.45 83 2.92 0.51 5.16 4.41 0.45 82.60

Subarea A7: 30.6 76 1.90 0.63 2.50 25.57 76.00

Subarea A8: 21.56 81 2.25 3.11 8.00 8.20 80.90

Subarea A9: 31.84 84 11.46 2.18 1.39 0.22 16.59 83.55

Subarea A10: 12.23 94 4.05 5.86 1.04 1.28 94.20

Subtotal: 293.88 22.50 29.71 64.57

Subarea B1: 31.94 79 1.50 0.46 20.14 1.46 7.19 1.19 79.14

Subarea B2: 48.54 78 11.26 37.28 78.18

Subarea B3: 40.69 83 8.29 0.97 13.51 17.92 83.22

Subarea B4-DET: 25.05 94 14.71 9.25 0.40 0.69 94.31

Subarea B4-BYP: 7.42 94 4.33 2.76 0.12 0.21 94.31

Subtotal: 153.64 0.00 0.00 0.00

Subarea C1: 45.21 90 15.20 22.85 7.16 89.82

Subarea C2: 57.13 81 21.60 35.53 80.81

Subarea C3: 52.36 83 17.56 1.77 1.29 31.74 83.07

Subtotal: 154.70 0.00 0.00 0.00

Sub-W'Shed A Subtotal: 293.88 22.50 29.71 64.57

Sub-W'Shed B Subtotal: 153.64 0.00 0.00 0.00

Sub-W'Shed C Subtotal: 154.70 0.00 0.00 0.00

Modeled Total: 602.22 22.50 29.71 64.57

Pasture (Fair) Pasture (Good)

Woods-Grass 

Combination 

(Fair)

Open Space 

(Good) Woods (Fair) Woods (Good)Commercial R/W

Multi-Family 

Residential

Single-Family 

Residential

Single-Family 

Residential

Row Crops C & 

T (Good)

Pasture (Fair) Pasture (Good)

Woods-Grass 

Combination 

(Fair)

Open Space 

(Good) Woods (Fair) Woods (Good)Commercial R/W

Multi-Family 

Residential

Single-Family 

Residential

Single-Family 

Residential

Row Crops C & 

T (Good)



Macro Stormwater Drainage Study

NRCS Curve Number Calculations 2-ACRE 1/2 ACRE

Proposed Conditions (27 JUL 20)
Land 

Use:

Water/ 

Impervious

HSG: Type C Type D Type C Type D Type C Type D Type C Type D Type C Type D Type C Type D Type C Type D Type C Type D Type C Type D Type C Type D Type C Type D Type C Type D

Location ID:

Total Area 

(ac):

Aria (Micro) 

Onsite Area 

(ac):

Summit 

Village 

Onsite Area 

(ac):

Onsite Area 

Macro-Study 

(ac):

Weighted 

NRCS CN: CN: 98 94 95 92 93 88 91 77 82 80 85 80 82 79 84 74 80 76 82 74 80 73 79 70 77

Weighted 

CN:

Subarea A1(e): 30.57 14.96 14.96 83 0.27 0.61 14.96 0.00 1.37 6.15 1.32 5.89 83.03

Subarea A1(w): 43.14 76 0.49 6.69 1.93 8.39 1.58 6.09 0.67 4.94 12.36 76.12

Subarea A2(e): 3.08 80 0.14 0.34 2.60 79.88

Subarea A2(w): 23.41 73 4.39 1.55 0.79 15.98 0.70 72.85

Subarea A3: 24.06 11.07 11.07 87 3.66 1.36 11.07 0.94 0.00 1.03 4.96 1.04 87.45

Subarea A4(e): 11.23 7.34 7.34 86 0.04 7.33 0.00 0.00 0.00 0.22 0.12 1.03 2.49 86.44

Subarea A4(w): 12.07 2.01 2.01 75 2.01 0.00 0.20 1.75 8.11 74.75

Subarea A5(e): 10.81 3.91 0.64 4.55 84 1.5 0.39 1.51 0.51 4.10 0.45 3.85 0.00 84.47

Subarea A5(w): 28.64 0.18 27.27 27.45 95 27.52 1.12 0.00 0.00 0.00 0.00 94.88

Subarea A6: 13.45 83 2.92 0.51 5.16 4.41 0.45 82.60

Subarea A7: 30.6 76 1.90 0.63 2.50 25.57 76.00

Subarea A8: 21.56 81 2.25 3.11 8.00 8.20 80.90

Subarea A9: 31.84 84 11.46 2.18 1.39 0.22 16.59 83.55

Subarea A10: 12.23 94 4.05 5.86 1.04 1.28 94.20

Subtotal: 296.69 22.50 44.88 67.38

Subarea B1: 31.94 79 1.50 0.46 20.14 1.46 7.19 1.19 79.14

Subarea B2: 48.54 78 11.26 37.28 78.18

Subarea B3: 40.69 83 8.29 0.97 13.51 17.92 83.22

Subarea B4-DET: 25.05 94 14.71 9.25 0.40 0.69 94.31

Subarea B4-BYP: 7.42 94 4.33 2.76 0.12 0.21 94.31

Subtotal: 153.64 0.00 0.00 0.00

Subarea C1: 45.21 90 15.20 22.85 7.16 89.82

Subarea C2: 57.13 81 21.60 35.53 80.81

Subarea C3: 52.36 83 17.56 1.77 1.29 31.74 83.07

Subtotal: 154.70 0.00 0.00 0.00

Sub-W'Shed A Subtotal: 296.69 22.50 44.88 67.38

Sub-W'Shed B Subtotal: 153.64 0.00 0.00 0.00

Sub-W'Shed C Subtotal: 154.70 0.00 0.00 0.00

Modeled Total: 605.03 22.50 44.88 67.38

Pasture (Fair) Pasture (Good)

Woods-Grass 

Combination 

(Fair)

Open Space 

(Good) Woods (Fair) Woods (Good)Commercial R/W

Multi-Family 

Residential

Single-Family 

Residential

Single-Family 

Residential

Row Crops C & 

T (Good)



PROJECT NAME - Proposed Conditions Allowable Release Rate Calculations

24-Aug-20

Total Area 

(ac):

Total Trib. 

Area (ac):

Aria      (Micro 

Study) Onsite 

Area (ac):

Summit 

Village-Onsite 

Area (ac):

Macro - Onsite        

Area (ac):

Storm 

Event:

Onsite 

ARR 

(cfs/ac):

Exist. 

Cond.          

Onsite 

Area:

Point A7: 96.23 0.00 0.00 0.00 2-Yr: 0.50 Aria (ac): 22.50

Point A5: 144.6 4.88 22.36 27.24 10-Yr: 2.00 North-MFR (ac): 12.36

Point A4: 171.75 10.77 29.71 40.48 100-Yr: 3.00 Summit Village (ac): 29.81

Point B1: 308.34 0.00 0.00 0.00

Point A3: 332.87 11.73 0.00 11.73

Point A2: 531.11 22.50 29.71 52.21

Point A1: 602.22 22.50 29.71 64.57

Existing Conditions Release Rate Calculations:

Aria 

Micro:

Summit 

Village:

Macro - 

Model:

Aria 

Micro:

Summit 

Village:

Macro - 

Model:

Aria 

Micro:

Summit 

Village:

Macro - 

Model:

Aria 

Micro:

Summit 

Village:

Macro - 

Model:

Aria 

Micro:

Summit 

Village:

Macro - 

Model:

Location:

Return 

Event 

(Yr):

Peak Flow 

Rate (cfs):

Total Area 

(ac):

Existing 

Conditions 

Release Rate 

(cfs/ac):

Onsite 

Area (ac):

Onsite 

Area (ac):

Onsite 

Area (ac):

Allowable 

Bypass 

(cfs):

Allowable 

Bypass 

(cfs):

Allowable 

Bypass 

(cfs):

Allowable 

Onsite 

Discharge 

Rate (cfs):

Allowable 

Onsite 

Discharge 

Rate (cfs):

Allowable 

Onsite 

Discharge 

Rate (cfs):

Prop. 

Cond. 

ARR (cfs):

Prop. 

Cond. 

ARR (cfs):

Prop. 

Cond. 

ARR (cfs):

Difference 

in Flow 

Rate (cfs):

Difference 

in Flow 

Rate (cfs):

Difference 

in Flow 

Rate (cfs):

Point A1 602.22 22.50 29.71 64.57 579.72 572.51 537.65 Point A1

2 951.44 602.22 1.58 915.89 904.50 849.43 11.25 14.86 32.29 927.14 919.36 881.71 -24.30 -32.08 -69.73

10 1,788.62 602.22 2.97 1,721.79 1,700.38 1,596.84 45.00 59.42 129.14 1,766.79 1,759.80 1,725.98 -21.83 -28.82 -62.64

100 2,759.72 602.22 4.58 2,656.61 2,623.57 2,463.82 67.50 89.13 193.71 2,724.11 2,712.70 2,657.53 -35.61 -47.02 -102.19

Point A2 531.11 22.50 29.71 52.21 508.61 501.40 478.90 Point A2

2 911.64 531.11 1.72 873.02 860.64 822.02 11.25 14.86 26.11 884.27 875.50 848.13 -27.37 -36.14 -63.51

10 1,696.92 531.11 3.20 1,625.03 1,602.00 1,530.11 45.00 59.42 104.42 1,670.03 1,661.42 1,634.53 -26.89 -35.50 -62.39

100 2,574.53 531.11 4.85 2,465.46 2,430.51 2,321.44 67.50 89.13 156.63 2,532.96 2,519.64 2,478.07 -41.57 -54.89 -96.46

Point A3 332.87 11.73 0.00 11.73 321.14 332.87 321.14 Point A2

2 630.29 332.87 1.89 608.08 630.29 608.08 5.87 0.00 5.87 613.94 630.29 613.94 -16.35 0.00 -16.35

10 1,110.67 332.87 3.34 1,071.53 1,110.67 1,071.53 23.46 0.00 23.46 1,094.99 1,110.67 1,094.99 -15.68 0.00 -15.68

100 1,599.37 332.87 4.80 1,543.01 1,599.37 1,543.01 35.19 0.00 35.19 1,578.20 1,599.37 1,578.20 -21.17 0.00 -21.17

Point A4 171.75 10.77 29.71 40.48 160.98 142.04 131.27 Point A4

2 262.24 171.75 1.53 245.80 216.88 200.43 5.39 14.86 20.24 251.18 231.73 220.67 -11.06 -30.51 -41.57

10 541.08 171.75 3.15 507.15 447.48 413.55 21.54 59.42 80.96 528.69 506.90 494.51 -12.39 -34.18 -46.57

100 907.47 171.75 5.28 850.56 750.49 693.59 32.31 89.13 121.44 882.87 839.62 815.03 -24.60 -67.85 -92.44

Point A5 144.60 4.88 22.36 27.24 139.72 122.24 117.36 Point A5

2 244.35 144.60 1.69 236.10 206.57 198.32 2.44 11.18 13.62 238.54 217.75 211.94 -5.81 -26.60 -32.41

10 493.17 144.60 3.41 476.53 416.91 400.27 9.76 44.72 54.48 486.29 461.63 454.75 -6.88 -31.54 -38.42

100 804.09 144.60 5.56 776.95 679.75 652.61 14.64 67.08 81.72 791.59 746.83 734.33 -12.50 -57.26 -69.76

Point A7 96.23 0.00 0.00 0.00 96.23 96.23 96.23 Point A7

2 229.26 96.23 2.38 229.26 229.26 229.26 0.00 0.00 0.00 229.26 229.26 229.26 0.00 0.00 0.00

10 397.23 96.23 4.13 397.23 397.23 397.23 0.00 0.00 0.00 397.23 397.23 397.23 0.00 0.00 0.00

100 603.32 96.23 6.27 603.32 603.32 603.32 0.00 0.00 0.00 603.32 603.32 603.32 0.00 0.00 0.00

Point B1 308.34 0.00 0.00 0.00 308.34 308.34 308.34 Point B1

2 615.14 308.34 2.00 615.14 615.14 615.14 0.00 0.00 0.00 615.14 615.14 615.14 0.00 0.00 0.00

10 1,076.61 308.34 3.49 1,076.61 1,076.61 1,076.61 0.00 0.00 0.00 1,076.61 1,076.61 1,076.61 0.00 0.00 0.00

100 1,551.65 308.34 5.03 1,551.65 1,551.65 1,551.65 0.00 0.00 0.00 1,551.65 1,551.65 1,551.65 0.00 0.00 0.00

Project Site:
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Subsection:  Master Network Summary

Catchments Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

4.0812.06000.3701WQvA-1(e)

53.9112.01003.33422-Yr (TP-40)A-1(e)

110.3211.99006.7831010-Yr (TP-40)A-1(e)

187.8211.990011.675100100-Yr (TP-40)A-1(e)

4.0812.12000.5031WQvA-1(w)

70.1512.05004.90822-Yr (TP-40)A-1(w)

146.8612.050010.1321010-Yr (TP-40)A-1(w)

252.5512.050017.597100100-Yr (TP-40)A-1(w)

0.8912.01000.0581WQvA-2(e)

7.6411.94000.42022-Yr (TP-40)A-2(e)

14.9011.93000.8191010-Yr (TP-40)A-2(e)

24.6311.93001.374100100-Yr (TP-40)A-2(e)

0.9612.11000.1791WQvA-2(w)

34.5912.03002.30122-Yr (TP-40)A-2(w)

76.7712.03004.9751010-Yr (TP-40)A-2(w)

136.2812.03008.884100100-Yr (TP-40)A-2(w)

6.6212.02000.4591WQvA-3

57.2811.97003.34522-Yr (TP-40)A-3

111.3611.96006.5241010-Yr (TP-40)A-3

184.3911.950010.944100100-Yr (TP-40)A-3

2.2512.03000.1631WQvA-4(e)

21.6711.97001.27122-Yr (TP-40)A-4(e)

42.9711.96002.5131010-Yr (TP-40)A-4(e)

71.7011.96004.252100100-Yr (TP-40)A-4(e)

0.8412.08000.1331WQvA-4(w)

27.5612.01001.71122-Yr (TP-40)A-4(w)

60.8511.99003.7001010-Yr (TP-40)A-4(w)

108.2211.99006.607100100-Yr (TP-40)A-4(w)

4.2212.02000.2841WQvA-5(e)

36.4011.95002.06722-Yr (TP-40)A-5(e)

70.9111.95004.0321010-Yr (TP-40)A-5(e)

117.0011.95006.764100100-Yr (TP-40)A-5(e)

2.9312.05000.2611WQvA-5(w)

38.4412.00002.35622-Yr (TP-40)A-5(w)

78.4512.00004.7921010-Yr (TP-40)A-5(w)

133.3411.98008.248100100-Yr (TP-40)A-5(w)

5.5712.00000.3441WQvA-6

37.5411.94002.08322-Yr (TP-40)A-6

69.5711.93003.9041010-Yr (TP-40)A-6

111.7811.93006.390100100-Yr (TP-40)A-6

3.7312.05000.3571WQvA-7

57.2612.00003.48222-Yr (TP-40)A-7

119.0311.98007.1861010-Yr (TP-40)A-7

204.9011.980012.481100100-Yr (TP-40)A-7

6.7912.02000.4491WQvA-8

53.0511.96003.07022-Yr (TP-40)A-8

101.8911.95005.9071010-Yr (TP-40)A-8

166.8211.95009.826100100-Yr (TP-40)A-8

14.2512.01000.8971WQvA-9

87.1511.97005.13822-Yr (TP-40)A-9

158.9511.96009.5071010-Yr (TP-40)A-9

252.7811.960015.435100100-Yr (TP-40)A-9

13.8911.97000.8361WQvA-10

45.6111.97002.89022-Yr (TP-40)A-10
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Subsection:  Master Network Summary

Catchments Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

72.5711.97004.7331010-Yr (TP-40)A-10

106.8611.97007.128100100-Yr (TP-40)A-10

7.3512.03000.5351WQvB-1

70.9411.97004.16822-Yr (TP-40)B-1

140.2911.96008.2421010-Yr (TP-40)B-1

234.2011.950013.944100100-Yr (TP-40)B-1

8.1312.06000.7241WQvB-2

94.7212.03006.05722-Yr (TP-40)B-2

190.1612.010012.1461010-Yr (TP-40)B-2

320.7412.000020.725100100-Yr (TP-40)B-2

16.2012.02001.0401WQvB-3

106.5011.97006.30222-Yr (TP-40)B-3

197.6211.960011.8121010-Yr (TP-40)B-3

317.3711.960019.332100100-Yr (TP-40)B-3

9.2311.93000.5071WQvB-4 (BYP)

30.2911.93001.75322-Yr (TP-40)B-4 (BYP)

48.2211.92002.8711010-Yr (TP-40)B-4 (BYP)

71.0411.92004.324100100-Yr (TP-40)B-4 (BYP)

29.7212.08002.1971WQvC-1

124.8312.05009.22322-Yr (TP-40)C-1

209.3812.050015.8421010-Yr (TP-40)C-1

317.1012.050024.565100100-Yr (TP-40)C-1

12.1612.13001.1901WQvC-2

104.4412.09008.13422-Yr (TP-40)C-2

200.9012.080015.6521010-Yr (TP-40)C-2

329.7812.080026.038100100-Yr (TP-40)C-2

21.3912.00001.3381WQvC-3

142.6111.95008.11022-Yr (TP-40)C-3

264.8311.940015.1991010-Yr (TP-40)C-3

425.5111.940024.875100100-Yr (TP-40)C-3

30.2711.95001.7131WQvB-4 (DET)

99.4311.94005.91922-Yr (TP-40)B-4 (DET)

158.2111.94009.6941010-Yr (TP-40)B-4 (DET)

232.9411.940014.599100100-Yr (TP-40)B-4 (DET)

Node Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

125.9112.290014.5381WQvPoint A1

951.4412.250088.04422-Yr (TP-40)Point A1

1,788.6212.2200166.9631010-Yr (TP-40)Point A1

2,759.7212.1900276.006100100-Yr (TP-40)Point A1

123.1612.210013.6651WQvPoint A2

911.6412.170079.80122-Yr (TP-40)Point A2

1,696.9212.1500150.0491010-Yr (TP-40)Point A2

2,574.5312.1300246.734100100-Yr (TP-40)Point A2

101.7312.18009.7041WQvPoint A3

630.2912.150053.01222-Yr (TP-40)Point A3

1,110.6712.150097.9811010-Yr (TP-40)Point A3

1,599.3712.1700159.345100100-Yr (TP-40)Point A3

23.4912.26003.7241WQvPoint A4

262.2412.160024.06822-Yr (TP-40)Point A4

541.0812.120046.2741010-Yr (TP-40)Point A4
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Subsection:  Master Network Summary

Node Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

907.4712.090077.131100100-Yr (TP-40)Point A4

22.4412.24003.4281WQvPoint A5

244.3512.150021.08622-Yr (TP-40)Point A5

493.1712.120040.0611010-Yr (TP-40)Point A5

804.0912.100066.272100100-Yr (TP-40)Point A5

5.5712.00000.3441WQvPoint A6

37.5411.94002.08322-Yr (TP-40)Point A6

69.5711.93003.9041010-Yr (TP-40)Point A6

111.7811.93006.390100100-Yr (TP-40)Point A6

37.9512.06002.5391WQvPoint A7

229.2612.050014.58022-Yr (TP-40)Point A7

397.2312.070027.3331010-Yr (TP-40)Point A7

603.3212.080044.871100100-Yr (TP-40)Point A7

6.7912.02000.4491WQvPoint A8

53.0511.96003.07022-Yr (TP-40)Point A8

101.8911.95005.9071010-Yr (TP-40)Point A8

166.8211.95009.826100100-Yr (TP-40)Point A8

27.8012.02001.7331WQvPoint A9

128.7912.00008.02822-Yr (TP-40)Point A9

223.4811.990014.2401010-Yr (TP-40)Point A9

346.0711.990022.563100100-Yr (TP-40)Point A9

13.8911.97000.8361WQvPoint A10

45.6111.97002.89022-Yr (TP-40)Point A10

72.5711.97004.7331010-Yr (TP-40)Point A10

106.8611.97007.128100100-Yr (TP-40)Point A10

100.6412.12009.2451WQvPoint B1

615.1412.110049.66722-Yr (TP-40)Point B1

1,076.6112.110091.4571010-Yr (TP-40)Point B1

1,551.6512.1400148.401100100-Yr (TP-40)Point B1

37.8912.09003.9851WQvPoint B2

242.3112.050020.03222-Yr (TP-40)Point B2

446.4312.040036.5221010-Yr (TP-40)Point B2

715.5612.030058.980100100-Yr (TP-40)Point B2

30.5912.02003.2601WQvPoint B3

153.0411.990013.97522-Yr (TP-40)Point B3

266.0411.980024.3771010-Yr (TP-40)Point B3

411.6511.970038.255100100-Yr (TP-40)Point B3

14.6612.01002.2211WQvPoint B4

48.1011.94007.67322-Yr (TP-40)Point B4

71.0411.930012.5651010-Yr (TP-40)Point B4

98.8011.930018.924100100-Yr (TP-40)Point B4

59.4712.09004.7251WQvPoint C1

350.4212.090025.46622-Yr (TP-40)Point C1

604.0112.100046.6921010-Yr (TP-40)Point C1

890.1012.100075.478100100-Yr (TP-40)Point C1

30.9412.04002.5281WQvPoint C2

232.8912.040016.24422-Yr (TP-40)Point C2

417.3212.070030.8511010-Yr (TP-40)Point C2

614.9112.080050.912100100-Yr (TP-40)Point C2

21.3912.00001.3381WQvPoint C3

142.6111.95008.11022-Yr (TP-40)Point C3

264.8311.940015.1991010-Yr (TP-40)Point C3

425.5111.940024.875100100-Yr (TP-40)Point C3

125.9112.290014.5381WQvInlet-(U.V. Lake 2)

951.4412.250088.04422-Yr (TP-40)Inlet-(U.V. Lake 2)
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Subsection:  Master Network Summary

Node Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

1,788.6212.2200166.9631010-Yr (TP-40)Inlet-(U.V. Lake 2)

2,759.7212.1900276.006100100-Yr (TP-40)Inlet-(U.V. Lake 2)

Pond Summary

Maximum 
Pond Storage

(ac-ft)

Maximum 
Water 

Surface 
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

(N/A)(N/A)38.0012.06002.5391WQvRCB 25+65 
(IN)

0.015946.326637.9512.06002.5391WQvRCB 25+65 
(OUT)

(N/A)(N/A)236.0112.020014.58022-Yr (TP-40)RCB 25+65 
(IN)

0.319948.7083229.2612.050014.58022-Yr (TP-40)RCB 25+65 
(OUT)

(N/A)(N/A)437.9412.010027.3331010-Yr (TP-40)RCB 25+65 
(IN)

1.251950.2162397.2312.070027.3331010-Yr (TP-40)RCB 25+65 
(OUT)

(N/A)(N/A)707.1612.000044.871100100-Yr (TP-40)RCB 25+65 
(IN)

3.100951.7960603.3212.080044.871100100-Yr (TP-40)RCB 25+65 
(OUT)

(N/A)(N/A)101.7012.11009.2451WQvRCB 45+15 
(IN)

0.101917.8193100.6412.12009.2451WQvRCB 45+15 
(OUT)

(N/A)(N/A)634.0012.070049.66722-Yr (TP-40)RCB 45+15 
(IN)

1.519921.5701615.1412.110049.66722-Yr (TP-40)RCB 45+15 
(OUT)

(N/A)(N/A)1,121.6312.070091.4571010-Yr (TP-40)RCB 45+15 
(IN)

3.164923.99271,076.6112.110091.4571010-Yr (TP-40)RCB 45+15 
(OUT)

(N/A)(N/A)1,726.5412.0600148.401100100-Yr (TP-40)RCB 45+15 
(IN)

6.626926.77021,551.6512.1400148.401100100-Yr (TP-40)RCB 45+15 
(OUT)

(N/A)(N/A)21.3812.02001.3381WQvInlet Storage 
C2 (IN)

0.001956.901621.3612.02001.3381WQvInlet Storage 
C2 (OUT)

(N/A)(N/A)142.2811.96008.11022-Yr (TP-40)Inlet Storage 
C2 (IN)

0.115957.9495137.2612.00008.11022-Yr (TP-40)Inlet Storage 
C2 (OUT)

(N/A)(N/A)264.2011.960015.1991010-Yr (TP-40)Inlet Storage 
C2 (IN)

0.804959.6693219.8112.050015.1991010-Yr (TP-40)Inlet Storage 
C2 (OUT)

(N/A)(N/A)423.9511.960024.875100100-Yr (TP-40)Inlet Storage 
C2 (IN)

2.539961.5938285.1312.070024.875100100-Yr (TP-40)Inlet Storage 
C2 (OUT)
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Subsection:  Master Network Summary

Pond Summary

Maximum 
Pond Storage

(ac-ft)

Maximum 
Water 

Surface 
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

(N/A)(N/A)30.2711.95001.7131WQvSub-B4 Basin 
(IN)

0.642992.36538.0512.15001.7131WQvSub-B4 Basin 
(OUT)

(N/A)(N/A)99.4311.94005.91922-Yr (TP-40)Sub-B4 Basin 
(IN)

2.284993.252422.4612.16005.91922-Yr (TP-40)Sub-B4 Basin 
(OUT)

(N/A)(N/A)158.2111.94009.6941010-Yr (TP-40)Sub-B4 Basin 
(IN)

3.850994.042828.6812.19009.6941010-Yr (TP-40)Sub-B4 Basin 
(OUT)

(N/A)(N/A)232.9411.940014.599100100-Yr (TP-40)Sub-B4 Basin 
(IN)

5.948995.034934.9712.240014.599100100-Yr (TP-40)Sub-B4 Basin 
(OUT)

(N/A)(N/A)102.9812.15009.7041WQvPt. A3 - 
Drive-
Culverts (IN)

0.134904.6071101.7312.18009.7041WQvPt. A3 - 
Drive-
Culverts 
(OUT)

(N/A)(N/A)634.5812.130053.01222-Yr (TP-40)Pt. A3 - 
Drive-
Culverts (IN)

1.750908.5071630.2912.150053.01222-Yr (TP-40)Pt. A3 - 
Drive-
Culverts 
(OUT)

(N/A)(N/A)1,112.9312.130097.9811010-Yr (TP-40)Pt. A3 - 
Drive-
Culverts (IN)

2.344909.07151,110.6712.150097.9811010-Yr (TP-40)Pt. A3 - 
Drive-
Culverts 
(OUT)

(N/A)(N/A)1,600.7612.1600159.345100100-Yr (TP-40)Pt. A3 - 
Drive-
Culverts (IN)

2.852909.50541,599.3712.1700159.345100100-Yr (TP-40)Pt. A3 - 
Drive-
Culverts 
(OUT)

(N/A)(N/A)47.5212.08003.4281WQvPt. A5 - 
Former Pond 
(IN)

0.800930.219622.4412.24003.4281WQvPt. A5 - 
Former Pond 
(OUT)

(N/A)(N/A)317.4612.050021.08622-Yr (TP-40)Pt. A5 - 
Former Pond 
(IN)

3.961932.4878244.3512.150021.08622-Yr (TP-40)Pt. A5 - 
Former Pond 
(OUT)
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Subsection:  Master Network Summary

Pond Summary

Maximum 
Pond Storage

(ac-ft)

Maximum 
Water 

Surface 
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

(N/A)(N/A)556.1412.050040.0611010-Yr (TP-40)Pt. A5 - 
Former Pond 
(IN)

5.849933.4389493.1712.120040.0611010-Yr (TP-40)Pt. A5 - 
Former Pond 
(OUT)

(N/A)(N/A)851.9012.050066.272100100-Yr (TP-40)Pt. A5 - 
Former Pond 
(IN)

7.434934.1565804.0912.100066.272100100-Yr (TP-40)Pt. A5 - 
Former Pond 
(OUT)
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Storm Event:  100-Yr (TP-40)Label:  A-1(e)

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

100-Yr (TP-40)Storm Event

years100Return Event

hours72.0000Duration

in7.71Depth

hours0.1736
Time of Concentration 
(Composite)

acres27.970Area (User Defined)

hours0.0231
Computational Time 
Increment

hours11.9900Time to Peak (Computed)

ft³/s187.83Flow (Peak, Computed)

hours0.0100Output Increment

hours11.9900
Time to Flow (Peak 
Interpolated Output)

ft³/s187.82
Flow (Peak Interpolated 
Output)

Drainage Area

77.000SCS CN (Composite)

acres27.970Area (User Defined)

in2.99
Maximum Retention 
(Pervious)

in0.60
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in5.01
Cumulative Runoff Depth 
(Pervious)

ac-ft11.675Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft11.675Volume

SCS Unit Hydrograph Parameters

hours0.1736
Time of Concentration 
(Composite)

hours0.0231
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s182.55Unit peak, qp

hours0.1157Unit peak time, Tp

hours0.4629Unit receding limb, Tr

hours0.5787Total unit time, Tb
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Storm Event:  100-Yr (TP-40)Label:  A-1(w)

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

100-Yr (TP-40)Storm Event

years100Return Event

hours72.0000Duration

in7.71Depth

hours0.2511
Time of Concentration 
(Composite)

acres43.140Area (User Defined)

hours0.0335
Computational Time 
Increment

hours12.0528Time to Peak (Computed)

ft³/s252.68Flow (Peak, Computed)

hours0.0100Output Increment

hours12.0500
Time to Flow (Peak 
Interpolated Output)

ft³/s252.55
Flow (Peak Interpolated 
Output)

Drainage Area

76.000SCS CN (Composite)

acres43.140Area (User Defined)

in3.16
Maximum Retention 
(Pervious)

in0.63
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in4.89
Cumulative Runoff Depth 
(Pervious)

ac-ft17.597Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft17.597Volume

SCS Unit Hydrograph Parameters

hours0.2511
Time of Concentration 
(Composite)

hours0.0335
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s194.66Unit peak, qp

hours0.1674Unit peak time, Tp

hours0.6696Unit receding limb, Tr

hours0.8370Total unit time, Tb
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Storm Event:  100-Yr (TP-40)Label:  A-10

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

100-Yr (TP-40)Storm Event

years100Return Event

hours72.0000Duration

in7.71Depth

hours0.1545
Time of Concentration 
(Composite)

acres12.230Area (User Defined)

hours0.0206
Computational Time 
Increment

hours11.9686Time to Peak (Computed)

ft³/s106.99Flow (Peak, Computed)

hours0.0100Output Increment

hours11.9700
Time to Flow (Peak 
Interpolated Output)

ft³/s106.86
Flow (Peak Interpolated 
Output)

Drainage Area

94.000SCS CN (Composite)

acres12.230Area (User Defined)

in0.64
Maximum Retention 
(Pervious)

in0.13
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in6.99
Cumulative Runoff Depth 
(Pervious)

ac-ft7.128Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft7.128Volume

SCS Unit Hydrograph Parameters

hours0.1545
Time of Concentration 
(Composite)

hours0.0206
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s89.69Unit peak, qp

hours0.1030Unit peak time, Tp

hours0.4120Unit receding limb, Tr

hours0.5150Total unit time, Tb
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Storm Event:  100-Yr (TP-40)Label:  A-2(e)

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

100-Yr (TP-40)Storm Event

years100Return Event

hours72.0000Duration

in7.71Depth

hours0.1000
Time of Concentration 
(Composite)

acres3.080Area (User Defined)

hours0.0133
Computational Time 
Increment

hours11.9333Time to Peak (Computed)

ft³/s24.66Flow (Peak, Computed)

hours0.0100Output Increment

hours11.9300
Time to Flow (Peak 
Interpolated Output)

ft³/s24.63
Flow (Peak Interpolated 
Output)

Drainage Area

80.000SCS CN (Composite)

acres3.080Area (User Defined)

in2.50
Maximum Retention 
(Pervious)

in0.50
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in5.35
Cumulative Runoff Depth 
(Pervious)

ac-ft1.374Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft1.374Volume

SCS Unit Hydrograph Parameters

hours0.1000
Time of Concentration 
(Composite)

hours0.0133
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s34.90Unit peak, qp

hours0.0667Unit peak time, Tp

hours0.2667Unit receding limb, Tr

hours0.3333Total unit time, Tb
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Storm Event:  100-Yr (TP-40)Label:  A-2(w)

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

100-Yr (TP-40)Storm Event

years100Return Event

hours72.0000Duration

in7.71Depth

hours0.2133
Time of Concentration 
(Composite)

acres23.410Area (User Defined)

hours0.0284
Computational Time 
Increment

hours12.0301Time to Peak (Computed)

ft³/s136.29Flow (Peak, Computed)

hours0.0100Output Increment

hours12.0300
Time to Flow (Peak 
Interpolated Output)

ft³/s136.28
Flow (Peak Interpolated 
Output)

Drainage Area

73.000SCS CN (Composite)

acres23.410Area (User Defined)

in3.70
Maximum Retention 
(Pervious)

in0.74
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in4.55
Cumulative Runoff Depth 
(Pervious)

ac-ft8.884Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft8.884Volume

SCS Unit Hydrograph Parameters

hours0.2133
Time of Concentration 
(Composite)

hours0.0284
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s124.35Unit peak, qp

hours0.1422Unit peak time, Tp

hours0.5688Unit receding limb, Tr

hours0.7110Total unit time, Tb
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Storm Event:  100-Yr (TP-40)Label:  A-3

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

100-Yr (TP-40)Storm Event

years100Return Event

hours72.0000Duration

in7.71Depth

hours0.1356
Time of Concentration 
(Composite)

acres24.530Area (User Defined)

hours0.0181
Computational Time 
Increment

hours11.9509Time to Peak (Computed)

ft³/s184.58Flow (Peak, Computed)

hours0.0100Output Increment

hours11.9500
Time to Flow (Peak 
Interpolated Output)

ft³/s184.39
Flow (Peak Interpolated 
Output)

Drainage Area

80.000SCS CN (Composite)

acres24.530Area (User Defined)

in2.50
Maximum Retention 
(Pervious)

in0.50
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in5.35
Cumulative Runoff Depth 
(Pervious)

ac-ft10.944Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft10.944Volume

SCS Unit Hydrograph Parameters

hours0.1356
Time of Concentration 
(Composite)

hours0.0181
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s204.97Unit peak, qp

hours0.0904Unit peak time, Tp

hours0.3616Unit receding limb, Tr

hours0.4520Total unit time, Tb
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Storm Event:  100-Yr (TP-40)Label:  A-4(e)

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

100-Yr (TP-40)Storm Event

years100Return Event

hours72.0000Duration

in7.71Depth

hours0.1367
Time of Concentration 
(Composite)

acres9.740Area (User Defined)

hours0.0182
Computational Time 
Increment

hours11.9567Time to Peak (Computed)

ft³/s71.86Flow (Peak, Computed)

hours0.0100Output Increment

hours11.9600
Time to Flow (Peak 
Interpolated Output)

ft³/s71.70
Flow (Peak Interpolated 
Output)

Drainage Area

79.000SCS CN (Composite)

acres9.740Area (User Defined)

in2.66
Maximum Retention 
(Pervious)

in0.53
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in5.24
Cumulative Runoff Depth 
(Pervious)

ac-ft4.252Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft4.252Volume

SCS Unit Hydrograph Parameters

hours0.1367
Time of Concentration 
(Composite)

hours0.0182
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s80.73Unit peak, qp

hours0.0911Unit peak time, Tp

hours0.3645Unit receding limb, Tr

hours0.4557Total unit time, Tb
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Storm Event:  100-Yr (TP-40)Label:  A-4(w)

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

100-Yr (TP-40)Storm Event

years100Return Event

hours72.0000Duration

in7.71Depth

hours0.1656
Time of Concentration 
(Composite)

acres17.410Area (User Defined)

hours0.0221
Computational Time 
Increment

hours11.9894Time to Peak (Computed)

ft³/s108.26Flow (Peak, Computed)

hours0.0100Output Increment

hours11.9900
Time to Flow (Peak 
Interpolated Output)

ft³/s108.22
Flow (Peak Interpolated 
Output)

Drainage Area

73.000SCS CN (Composite)

acres17.410Area (User Defined)

in3.70
Maximum Retention 
(Pervious)

in0.74
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in4.55
Cumulative Runoff Depth 
(Pervious)

ac-ft6.607Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft6.607Volume

SCS Unit Hydrograph Parameters

hours0.1656
Time of Concentration 
(Composite)

hours0.0221
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s119.12Unit peak, qp

hours0.1104Unit peak time, Tp

hours0.4416Unit receding limb, Tr

hours0.5520Total unit time, Tb

Page 14 of 5327 Siemon Company Drive Suite 200 W  Watertown, CT 
06795 USA  +1-203-755-1666

8/21/2020

Bentley PondPack V8i
[08.11.01.56]Bentley Systems, Inc.  Haestad Methods Solution CenterAria-MacroStudy_Ex-Cond_(15JUL20).ppc



Storm Event:  100-Yr (TP-40)Label:  A-5(e)

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

100-Yr (TP-40)Storm Event

years100Return Event

hours72.0000Duration

in7.71Depth

hours0.1195
Time of Concentration 
(Composite)

acres15.160Area (User Defined)

hours0.0159
Computational Time 
Increment

hours11.9500Time to Peak (Computed)

ft³/s117.00Flow (Peak, Computed)

hours0.0100Output Increment

hours11.9500
Time to Flow (Peak 
Interpolated Output)

ft³/s117.00
Flow (Peak Interpolated 
Output)

Drainage Area

80.000SCS CN (Composite)

acres15.160Area (User Defined)

in2.50
Maximum Retention 
(Pervious)

in0.50
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in5.35
Cumulative Runoff Depth 
(Pervious)

ac-ft6.763Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft6.764Volume

SCS Unit Hydrograph Parameters

hours0.1195
Time of Concentration 
(Composite)

hours0.0159
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s143.74Unit peak, qp

hours0.0797Unit peak time, Tp

hours0.3187Unit receding limb, Tr

hours0.3983Total unit time, Tb
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Storm Event:  100-Yr (TP-40)Label:  A-5(w)

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

100-Yr (TP-40)Storm Event

years100Return Event

hours72.0000Duration

in7.71Depth

hours0.1682
Time of Concentration 
(Composite)

acres19.760Area (User Defined)

hours0.0224
Computational Time 
Increment

hours11.9758Time to Peak (Computed)

ft³/s133.37Flow (Peak, Computed)

hours0.0100Output Increment

hours11.9800
Time to Flow (Peak 
Interpolated Output)

ft³/s133.34
Flow (Peak Interpolated 
Output)

Drainage Area

77.000SCS CN (Composite)

acres19.760Area (User Defined)

in2.99
Maximum Retention 
(Pervious)

in0.60
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in5.01
Cumulative Runoff Depth 
(Pervious)

ac-ft8.248Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft8.248Volume

SCS Unit Hydrograph Parameters

hours0.1682
Time of Concentration 
(Composite)

hours0.0224
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s133.11Unit peak, qp

hours0.1121Unit peak time, Tp

hours0.4485Unit receding limb, Tr

hours0.5607Total unit time, Tb
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Storm Event:  100-Yr (TP-40)Label:  A-6

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

100-Yr (TP-40)Storm Event

years100Return Event

hours72.0000Duration

in7.71Depth

hours0.1063
Time of Concentration 
(Composite)

acres13.450Area (User Defined)

hours0.0142
Computational Time 
Increment

hours11.9339Time to Peak (Computed)

ft³/s112.10Flow (Peak, Computed)

hours0.0100Output Increment

hours11.9300
Time to Flow (Peak 
Interpolated Output)

ft³/s111.78
Flow (Peak Interpolated 
Output)

Drainage Area

83.000SCS CN (Composite)

acres13.450Area (User Defined)

in2.05
Maximum Retention 
(Pervious)

in0.41
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in5.70
Cumulative Runoff Depth 
(Pervious)

ac-ft6.390Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft6.390Volume

SCS Unit Hydrograph Parameters

hours0.1063
Time of Concentration 
(Composite)

hours0.0142
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s143.36Unit peak, qp

hours0.0709Unit peak time, Tp

hours0.2835Unit receding limb, Tr

hours0.3543Total unit time, Tb
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Storm Event:  100-Yr (TP-40)Label:  A-7

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

100-Yr (TP-40)Storm Event

years100Return Event

hours72.0000Duration

in7.71Depth

hours0.1596
Time of Concentration 
(Composite)

acres30.600Area (User Defined)

hours0.0213
Computational Time 
Increment

hours11.9806Time to Peak (Computed)

ft³/s204.96Flow (Peak, Computed)

hours0.0100Output Increment

hours11.9800
Time to Flow (Peak 
Interpolated Output)

ft³/s204.90
Flow (Peak Interpolated 
Output)

Drainage Area

76.000SCS CN (Composite)

acres30.600Area (User Defined)

in3.16
Maximum Retention 
(Pervious)

in0.63
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in4.89
Cumulative Runoff Depth 
(Pervious)

ac-ft12.482Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft12.481Volume

SCS Unit Hydrograph Parameters

hours0.1596
Time of Concentration 
(Composite)

hours0.0213
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s217.24Unit peak, qp

hours0.1064Unit peak time, Tp

hours0.4256Unit receding limb, Tr

hours0.5320Total unit time, Tb
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Storm Event:  100-Yr (TP-40)Label:  A-8

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

100-Yr (TP-40)Storm Event

years100Return Event

hours72.0000Duration

in7.71Depth

hours0.1299
Time of Concentration 
(Composite)

acres21.560Area (User Defined)

hours0.0173
Computational Time 
Increment

hours11.9508Time to Peak (Computed)

ft³/s166.91Flow (Peak, Computed)

hours0.0100Output Increment

hours11.9500
Time to Flow (Peak 
Interpolated Output)

ft³/s166.82
Flow (Peak Interpolated 
Output)

Drainage Area

81.000SCS CN (Composite)

acres21.560Area (User Defined)

in2.35
Maximum Retention 
(Pervious)

in0.47
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in5.47
Cumulative Runoff Depth 
(Pervious)

ac-ft9.826Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft9.826Volume

SCS Unit Hydrograph Parameters

hours0.1299
Time of Concentration 
(Composite)

hours0.0173
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s188.06Unit peak, qp

hours0.0866Unit peak time, Tp

hours0.3464Unit receding limb, Tr

hours0.4330Total unit time, Tb
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Storm Event:  100-Yr (TP-40)Label:  A-9

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

100-Yr (TP-40)Storm Event

years100Return Event

hours72.0000Duration

in7.71Depth

hours0.1420
Time of Concentration 
(Composite)

acres31.840Area (User Defined)

hours0.0189
Computational Time 
Increment

hours11.9659Time to Peak (Computed)

ft³/s252.90Flow (Peak, Computed)

hours0.0100Output Increment

hours11.9600
Time to Flow (Peak 
Interpolated Output)

ft³/s252.78
Flow (Peak Interpolated 
Output)

Drainage Area

84.000SCS CN (Composite)

acres31.840Area (User Defined)

in1.90
Maximum Retention 
(Pervious)

in0.38
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in5.82
Cumulative Runoff Depth 
(Pervious)

ac-ft15.435Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft15.435Volume

SCS Unit Hydrograph Parameters

hours0.1420
Time of Concentration 
(Composite)

hours0.0189
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s254.06Unit peak, qp

hours0.0947Unit peak time, Tp

hours0.3787Unit receding limb, Tr

hours0.4733Total unit time, Tb
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Storm Event:  100-Yr (TP-40)Label:  B-1

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

100-Yr (TP-40)Storm Event

years100Return Event

hours72.0000Duration

in7.71Depth

hours0.1385
Time of Concentration 
(Composite)

acres31.940Area (User Defined)

hours0.0185
Computational Time 
Increment

hours11.9479Time to Peak (Computed)

ft³/s234.20Flow (Peak, Computed)

hours0.0100Output Increment

hours11.9500
Time to Flow (Peak 
Interpolated Output)

ft³/s234.20
Flow (Peak Interpolated 
Output)

Drainage Area

79.000SCS CN (Composite)

acres31.940Area (User Defined)

in2.66
Maximum Retention 
(Pervious)

in0.53
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in5.24
Cumulative Runoff Depth 
(Pervious)

ac-ft13.943Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft13.944Volume

SCS Unit Hydrograph Parameters

hours0.1385
Time of Concentration 
(Composite)

hours0.0185
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s261.30Unit peak, qp

hours0.0923Unit peak time, Tp

hours0.3693Unit receding limb, Tr

hours0.4617Total unit time, Tb
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Storm Event:  100-Yr (TP-40)Label:  B-2

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

100-Yr (TP-40)Storm Event

years100Return Event

hours72.0000Duration

in7.71Depth

hours0.1987
Time of Concentration 
(Composite)

acres48.540Area (User Defined)

hours0.0265
Computational Time 
Increment

hours12.0015Time to Peak (Computed)

ft³/s321.22Flow (Peak, Computed)

hours0.0100Output Increment

hours12.0000
Time to Flow (Peak 
Interpolated Output)

ft³/s320.74
Flow (Peak Interpolated 
Output)

Drainage Area

78.000SCS CN (Composite)

acres48.540Area (User Defined)

in2.82
Maximum Retention 
(Pervious)

in0.56
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in5.12
Cumulative Runoff Depth 
(Pervious)

ac-ft20.725Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft20.725Volume

SCS Unit Hydrograph Parameters

hours0.1987
Time of Concentration 
(Composite)

hours0.0265
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s276.79Unit peak, qp

hours0.1325Unit peak time, Tp

hours0.5299Unit receding limb, Tr

hours0.6623Total unit time, Tb
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Storm Event:  100-Yr (TP-40)Label:  B-3

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

100-Yr (TP-40)Storm Event

years100Return Event

hours72.0000Duration

in7.71Depth

hours0.1447
Time of Concentration 
(Composite)

acres40.690Area (User Defined)

hours0.0193
Computational Time 
Increment

hours11.9619Time to Peak (Computed)

ft³/s317.74Flow (Peak, Computed)

hours0.0100Output Increment

hours11.9600
Time to Flow (Peak 
Interpolated Output)

ft³/s317.37
Flow (Peak Interpolated 
Output)

Drainage Area

83.000SCS CN (Composite)

acres40.690Area (User Defined)

in2.05
Maximum Retention 
(Pervious)

in0.41
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in5.70
Cumulative Runoff Depth 
(Pervious)

ac-ft19.331Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft19.332Volume

SCS Unit Hydrograph Parameters

hours0.1447
Time of Concentration 
(Composite)

hours0.0193
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s318.61Unit peak, qp

hours0.0965Unit peak time, Tp

hours0.3859Unit receding limb, Tr

hours0.4823Total unit time, Tb
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Storm Event:  100-Yr (TP-40)Label:  B-4 (BYP)

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

100-Yr (TP-40)Storm Event

years100Return Event

hours72.0000Duration

in7.71Depth

hours0.1000
Time of Concentration 
(Composite)

acres7.420Area (User Defined)

hours0.0133
Computational Time 
Increment

hours11.9200Time to Peak (Computed)

ft³/s71.04Flow (Peak, Computed)

hours0.0100Output Increment

hours11.9200
Time to Flow (Peak 
Interpolated Output)

ft³/s71.04
Flow (Peak Interpolated 
Output)

Drainage Area

94.000SCS CN (Composite)

acres7.420Area (User Defined)

in0.64
Maximum Retention 
(Pervious)

in0.13
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in6.99
Cumulative Runoff Depth 
(Pervious)

ac-ft4.324Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft4.324Volume

SCS Unit Hydrograph Parameters

hours0.1000
Time of Concentration 
(Composite)

hours0.0133
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s84.07Unit peak, qp

hours0.0667Unit peak time, Tp

hours0.2667Unit receding limb, Tr

hours0.3333Total unit time, Tb
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Storm Event:  100-Yr (TP-40)Label:  B-4 (DET)

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

100-Yr (TP-40)Storm Event

years100Return Event

hours72.0000Duration

in7.71Depth

hours0.1155
Time of Concentration 
(Composite)

acres25.050Area (User Defined)

hours0.0154
Computational Time 
Increment

hours11.9350Time to Peak (Computed)

ft³/s233.88Flow (Peak, Computed)

hours0.0100Output Increment

hours11.9400
Time to Flow (Peak 
Interpolated Output)

ft³/s232.94
Flow (Peak Interpolated 
Output)

Drainage Area

94.000SCS CN (Composite)

acres25.050Area (User Defined)

in0.64
Maximum Retention 
(Pervious)

in0.13
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in6.99
Cumulative Runoff Depth 
(Pervious)

ac-ft14.599Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft14.599Volume

SCS Unit Hydrograph Parameters

hours0.1155
Time of Concentration 
(Composite)

hours0.0154
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s245.74Unit peak, qp

hours0.0770Unit peak time, Tp

hours0.3080Unit receding limb, Tr

hours0.3850Total unit time, Tb
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Storm Event:  100-Yr (TP-40)Label:  C-1

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

100-Yr (TP-40)Storm Event

years100Return Event

hours72.0000Duration

in7.71Depth

hours0.2860
Time of Concentration 
(Composite)

acres45.210Area (User Defined)

hours0.0381
Computational Time 
Increment

hours12.0501Time to Peak (Computed)

ft³/s317.13Flow (Peak, Computed)

hours0.0100Output Increment

hours12.0500
Time to Flow (Peak 
Interpolated Output)

ft³/s317.10
Flow (Peak Interpolated 
Output)

Drainage Area

90.000SCS CN (Composite)

acres45.210Area (User Defined)

in1.11
Maximum Retention 
(Pervious)

in0.22
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in6.52
Cumulative Runoff Depth 
(Pervious)

ac-ft24.565Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft24.565Volume

SCS Unit Hydrograph Parameters

hours0.2860
Time of Concentration 
(Composite)

hours0.0381
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s179.11Unit peak, qp

hours0.1907Unit peak time, Tp

hours0.7627Unit receding limb, Tr

hours0.9533Total unit time, Tb
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Storm Event:  100-Yr (TP-40)Label:  C-2

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

100-Yr (TP-40)Storm Event

years100Return Event

hours72.0000Duration

in7.71Depth

hours0.3308
Time of Concentration 
(Composite)

acres57.130Area (User Defined)

hours0.0441
Computational Time 
Increment

hours12.0852Time to Peak (Computed)

ft³/s330.94Flow (Peak, Computed)

hours0.0100Output Increment

hours12.0800
Time to Flow (Peak 
Interpolated Output)

ft³/s329.78
Flow (Peak Interpolated 
Output)

Drainage Area

81.000SCS CN (Composite)

acres57.130Area (User Defined)

in2.35
Maximum Retention 
(Pervious)

in0.47
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in5.47
Cumulative Runoff Depth 
(Pervious)

ac-ft26.038Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft26.038Volume

SCS Unit Hydrograph Parameters

hours0.3308
Time of Concentration 
(Composite)

hours0.0441
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s195.68Unit peak, qp

hours0.2205Unit peak time, Tp

hours0.8821Unit receding limb, Tr

hours1.1027Total unit time, Tb
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Storm Event:  100-Yr (TP-40)Label:  C-3

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

100-Yr (TP-40)Storm Event

years100Return Event

hours72.0000Duration

in7.71Depth

hours0.1199
Time of Concentration 
(Composite)

acres52.360Area (User Defined)

hours0.0160
Computational Time 
Increment

hours11.9420Time to Peak (Computed)

ft³/s426.20Flow (Peak, Computed)

hours0.0100Output Increment

hours11.9400
Time to Flow (Peak 
Interpolated Output)

ft³/s425.51
Flow (Peak Interpolated 
Output)

Drainage Area

83.000SCS CN (Composite)

acres52.360Area (User Defined)

in2.05
Maximum Retention 
(Pervious)

in0.41
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in5.70
Cumulative Runoff Depth 
(Pervious)

ac-ft24.875Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft24.875Volume

SCS Unit Hydrograph Parameters

hours0.1199
Time of Concentration 
(Composite)

hours0.0160
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s494.80Unit peak, qp

hours0.0799Unit peak time, Tp

hours0.3197Unit receding limb, Tr

hours0.3997Total unit time, Tb
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Storm Event:  100-Yr (TP-40)Label:  Inlet Storage C2

Return Event:  100 yearsSubsection:  Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr
(A1*A2)
(acres)

Area
(acres)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.0000.0180.0956.8500

0.1270.1270.3320.2470.0958.0000

1.0120.8851.3280.6730.0960.0000

3.0932.0803.1201.4570.0962.0000

6.7793.6875.5302.2590.0964.0000

12.1205.3418.0123.1050.0966.0000

19.2397.11910.6784.0340.0968.0000

28.8639.62414.4365.6350.0970.0000

41.59512.73219.0997.1270.0972.0000
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Storm Event:  100-Yr (TP-40)Label:  Pt. A3 - Drive-Culverts

Return Event:  100 yearsSubsection:  Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr
(A1*A2)
(acres)

Area
(acres)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.0000.0020.0900.8100

0.0000.0000.0080.0030.0901.0000

0.0090.0080.0250.0160.0902.0000

0.0160.0070.0550.0210.0902.4000

0.0310.0150.0740.0290.0903.0000

0.0810.0500.1500.0750.0904.0000

0.3200.2390.3580.1700.0906.0000

1.2760.9571.4350.8790.0908.0000

3.4892.2123.3191.3500.0910.0000

6.7683.2794.9191.9470.0912.0000
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Storm Event:  100-Yr (TP-40)Label:  Pt. A5 - Former Pond

Return Event:  100 yearsSubsection:  Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr
(A1*A2)
(acres)

Area
(acres)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.0000.4640.0929.0000

0.6180.6181.8530.7850.0930.0000

3.0822.4653.6971.7420.0932.0000

7.0753.9935.9902.2630.0934.0000

12.3065.2317.8462.9840.0936.0000

19.1976.89110.3363.9280.0938.0000

28.3059.10913.6635.2110.0940.0000
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Storm Event:  100-Yr (TP-40)Label:  RCB 25+65

Return Event:  100 yearsSubsection:  Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr
(A1*A2)
(acres)

Area
(acres)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.0000.0060.0945.3000

0.0080.0080.0330.0170.0946.0000

0.0480.0400.1200.0690.0947.0000

0.1520.1040.3130.1430.0948.0000

0.4340.2820.8470.4500.0949.0000

1.0640.6291.8880.8280.0950.0000

2.0711.0083.0231.1990.0951.0000

3.3881.3173.9501.4380.0952.0000

5.0091.6214.8631.8110.0953.0000

6.9801.9715.9142.1360.0954.0000

9.3012.3216.9632.5110.0955.0000

12.1772.8758.6263.2560.0956.0000

15.8443.66711.0024.0940.0957.0000

20.4124.56813.7045.0590.0958.0000
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Storm Event:  100-Yr (TP-40)Label:  RCB 45+15

Return Event:  100 yearsSubsection:  Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr
(A1*A2)
(acres)

Area
(acres)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.0000.0090.0916.2200

0.0190.0190.0750.0460.0917.0000

0.1350.1150.3460.2030.0918.0000

0.3980.2630.7890.3280.0919.0000

0.7690.3711.1120.4140.0920.0000

1.2230.4541.3630.4950.0921.0000

1.7610.5391.6160.5830.0922.0000

2.3880.6271.8800.6710.0923.0000

3.1710.7832.3480.9000.0924.0000

4.1991.0283.0851.1620.0925.0000

5.4781.2793.8361.3990.0926.0000

6.9961.5184.5541.6400.0927.0000

8.7771.7815.3431.9260.0928.0000

11.3122.5357.6033.1970.0929.0000

14.9503.63810.9154.0980.0930.0000
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Storm Event:  100-Yr (TP-40)Label:  Sub-B4 Basin

Return Event:  100 yearsSubsection:  Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr
(A1*A2)
(acres)

Area
(acres)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.0001.7290.0992.0000

3.7633.7635.6442.0380.0994.0000

8.1274.3646.5452.3290.0996.0000

13.0904.9637.4452.6380.0998.0000
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Storm Event:  100-Yr (TP-40)Label:  Basin B4

Return Event:  100 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft992.0000Minimum (Headwater)

ft0.1000Increment (Headwater)

ft998.0000Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

998.0001992.0000Culvert - 1ForwardOrifice - 1Orifice-Area

998.0001981.0000TWForwardCulvert - 1Culvert-Circular

(N/A)(N/A)TailwaterTailwater Settings
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Storm Event:  100-Yr (TP-40)Label:  Basin B4

Return Event:  100 yearsSubsection:  Outlet Input Data

Structure ID:  Orifice - 1
Structure Type:  Orifice-Area

1Number of Openings

ft992.0000Elevation

ft²4.2Orifice Area

ft992.8300Top Elevation

ft992.0000Datum Elevation

0.600Orifice Coefficient

Structure ID:  Culvert - 1
Structure Type:  Culvert-Circular

1Number of Barrels

in36.0Diameter

ft280.00Length

ft280.04Length (Computed Barrel)

ft/ft0.018Slope (Computed)

Outlet Control Data

0.013Manning's n

0.500Ke

0.007Kb

0.500Kr

ft0.0010Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0098K

2.0000M

0.0398C

0.6700Y

1.151T1 ratio (HW/D)

1.298T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1 elevation.
Use submerged inlet control 0 equation above T2 elevation

In transition zone between unsubmerged and submerged inlet 
control,
interpolate between flows at T1 & T2...

ft984.4539T1 Elevation ft³/s42.85T1 Flow

ft984.8936T2 Elevation ft³/s48.97T2 Flow
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Storm Event:  100-Yr (TP-40)Label:  Basin B4

Return Event:  100 yearsSubsection:  Outlet Input Data

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.0100
Tailwater Tolerance 
(Minimum)

ft0.5000
Tailwater Tolerance 
(Maximum)

ft0.0100
Headwater Tolerance 
(Minimum)

ft0.5000
Headwater Tolerance 
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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Storm Event:  100-Yr (TP-40)Label:  Inlet C2

Return Event:  100 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft956.8500Minimum (Headwater)

ft0.1000Increment (Headwater)

ft972.0000Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

972.0001956.850066" RCPForwardGrate InletOrifice-Area

972.0001945.7000TWForward66" RCPCulvert-Circular

(N/A)(N/A)TailwaterTailwater Settings

Page 38 of 5327 Siemon Company Drive Suite 200 W  Watertown, CT 
06795 USA  +1-203-755-1666

8/21/2020

Bentley PondPack V8i
[08.11.01.56]Bentley Systems, Inc.  Haestad Methods Solution CenterAria-MacroStudy_Ex-Cond_(15JUL20).ppc



Storm Event:  100-Yr (TP-40)Label:  Inlet C2

Return Event:  100 yearsSubsection:  Outlet Input Data

Structure ID:  Grate Inlet
Structure Type:  Orifice-Area

1Number of Openings

ft956.8500Elevation

ft²27.2Orifice Area

ft0.0000Top Elevation

ft0.0000Datum Elevation

0.600Orifice Coefficient

Structure ID:  66" RCP
Structure Type:  Culvert-Circular

1Number of Barrels

in66.0Diameter

ft177.00Length

ft177.00Length (Computed Barrel)

ft/ft0.003Slope (Computed)

Outlet Control Data

0.013Manning's n

0.200Ke

0.003Kb

0.500Kr

ft0.0010Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0045K

2.0000M

0.0317C

0.6900Y

1.094T1 ratio (HW/D)

1.196T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1 elevation.
Use submerged inlet control 0 equation above T2 elevation

In transition zone between unsubmerged and submerged inlet 
control,
interpolate between flows at T1 & T2...

ft951.7149T1 Elevation ft³/s195.01T1 Flow

ft952.2753T2 Elevation ft³/s222.87T2 Flow
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Storm Event:  100-Yr (TP-40)Label:  Inlet C2

Return Event:  100 yearsSubsection:  Outlet Input Data

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.0100
Tailwater Tolerance 
(Minimum)

ft0.5000
Tailwater Tolerance 
(Maximum)

ft0.0100
Headwater Tolerance 
(Minimum)

ft0.5000
Headwater Tolerance 
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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Storm Event:  100-Yr (TP-40)Label:  Pt. A3 Drive Culverts

Return Event:  100 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft900.8100Minimum (Headwater)

ft0.1000Increment (Headwater)

ft912.0000Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

912.0001900.8100TWForwardCulvert - 1Culvert-Circular

912.0001907.2400TWForwardWeir - 1Irregular Weir

(N/A)(N/A)TailwaterTailwater Settings
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Storm Event:  100-Yr (TP-40)Label:  Pt. A3 Drive Culverts

Return Event:  100 yearsSubsection:  Outlet Input Data

Structure ID:  Culvert - 1
Structure Type:  Culvert-Circular

1Number of Barrels

in84.0Diameter

ft66.60Length

ft66.60Length (Computed Barrel)

ft/ft0.006Slope (Computed)

Outlet Control Data

0.026Manning's n

0.200Ke

0.009Kb

0.500Kr

ft0.0010Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0045K

2.0000M

0.0317C

0.6900Y

1.092T1 ratio (HW/D)

1.194T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1 elevation.
Use submerged inlet control 0 equation above T2 elevation

In transition zone between unsubmerged and submerged inlet 
control,
interpolate between flows at T1 & T2...

ft908.4573T1 Elevation ft³/s356.37T1 Flow

ft909.1704T2 Elevation ft³/s407.28T2 Flow
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Storm Event:  100-Yr (TP-40)Label:  Pt. A3 Drive Culverts

Return Event:  100 yearsSubsection:  Outlet Input Data

Structure ID:  Weir - 1
Structure Type:  Irregular Weir

Elevation
(ft)

Station
(ft)

912.000.00

910.0022.00

908.5243.10

907.2476.73

907.44124.40

908.16157.13

908.35223.83

908.60251.00

909.00265.18

910.00270.32

912.00277.43

ft907.2400Lowest Elevation

(ft^0.5)/s2.80Weir Coefficient

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.0100
Tailwater Tolerance 
(Minimum)

ft0.5000
Tailwater Tolerance 
(Maximum)

ft0.0100
Headwater Tolerance 
(Minimum)

ft0.5000
Headwater Tolerance 
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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Storm Event:  100-Yr (TP-40)Label:  Pt. A5 Former Pond

Return Event:  100 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft929.0000Minimum (Headwater)

ft0.1000Increment (Headwater)

ft940.0000Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

940.0001929.0000TWForwardWeir - 1Irregular Weir

(N/A)(N/A)TailwaterTailwater Settings
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Storm Event:  100-Yr (TP-40)Label:  Pt. A5 Former Pond

Return Event:  100 yearsSubsection:  Outlet Input Data

Structure ID:  Weir - 1
Structure Type:  Irregular Weir

Elevation
(ft)

Station
(ft)

940.000.00

938.0023.88

936.0064.85

934.00167.91

932.00238.10

930.00246.58

929.00251.38

929.00253.10

930.00257.52

932.00263.49

934.00268.12

936.00273.30

938.00297.08

940.00333.50

ft929.0000Lowest Elevation

(ft^0.5)/s2.80Weir Coefficient

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.0100
Tailwater Tolerance 
(Minimum)

ft0.5000
Tailwater Tolerance 
(Maximum)

ft0.0100
Headwater Tolerance 
(Minimum)

ft0.5000
Headwater Tolerance 
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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Storm Event:  100-Yr (TP-40)Label:  RCB Sta,. 25+65

Return Event:  100 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft945.3000Minimum (Headwater)

ft0.1000Increment (Headwater)

ft958.0000Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

958.0001945.3000TWForwardRCB: 13 x 
7 x 125.8'

Culvert-Box

958.0001955.6500TWForwardRoadway 
Weir

Irregular Weir

(N/A)(N/A)TailwaterTailwater Settings
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Storm Event:  100-Yr (TP-40)Label:  RCB Sta,. 25+65

Return Event:  100 yearsSubsection:  Outlet Input Data

Structure ID:  RCB: 13 x 7 x 125.8'
Structure Type:  Culvert-Box

1Number of Barrels

ft13.00Width

ft7.00Height

ft125.80Length

ft126.04Length (Computed Barrel)

ft/ft0.062Slope (Computed)

Outlet Control Data

0.013Manning's n

0.200Ke

0.002Kb

0.500Kr

ft0.0010Convergence Tolerance

Inlet Control Data

Form 2Equation Form

0.4860K

0.6670M

0.0249C

0.8300Y

1.121T1 ratio (HW/D)

1.197T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 1 equation below T1 elevation.
Use submerged inlet control 1 equation above T2 elevation

In transition zone between unsubmerged and submerged inlet 
control,
interpolate between flows at T1 & T2...

ft953.1456T1 Elevation ft³/s842.67T1 Flow

ft953.6818T2 Elevation ft³/s963.05T2 Flow
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Storm Event:  100-Yr (TP-40)Label:  RCB Sta,. 25+65

Return Event:  100 yearsSubsection:  Outlet Input Data

Structure ID:  Roadway Weir
Structure Type:  Irregular Weir

Elevation
(ft)

Station
(ft)

958.000.00

957.0046.50

956.00118.20

955.65206.10

956.00276.80

957.00345.40

958.00392.40

ft955.6500Lowest Elevation

(ft^0.5)/s2.60Weir Coefficient

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.0100
Tailwater Tolerance 
(Minimum)

ft0.5000
Tailwater Tolerance 
(Maximum)

ft0.0100
Headwater Tolerance 
(Minimum)

ft0.5000
Headwater Tolerance 
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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Storm Event:  100-Yr (TP-40)Label:  RCB Sta. 45+15

Return Event:  100 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft916.2200Minimum (Headwater)

ft0.1000Increment (Headwater)

ft930.0000Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

930.0001916.2200TWForwardRCB: 2x 10 
x 7 x 
174.4'

Culvert-Box

930.0001928.6800TWForwardRoadway 
Weir

Irregular Weir

(N/A)(N/A)TailwaterTailwater Settings
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Storm Event:  100-Yr (TP-40)Label:  RCB Sta. 45+15

Return Event:  100 yearsSubsection:  Outlet Input Data

Structure ID:  RCB: 2x 10 x 7 x 174.4'
Structure Type:  Culvert-Box

2Number of Barrels

ft10.00Width

ft7.00Height

ft174.40Length

ft174.46Length (Computed Barrel)

ft/ft0.027Slope (Computed)

Outlet Control Data

0.013Manning's n

0.400Ke

0.002Kb

0.500Kr

ft0.0010Convergence Tolerance

Inlet Control Data

Form 2Equation Form

0.5450K

0.6670M

0.0451C

0.7300Y

1.257T1 ratio (HW/D)

1.437T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 1 equation below T1 elevation.
Use submerged inlet control 1 equation above T2 elevation

In transition zone between unsubmerged and submerged inlet 
control,
interpolate between flows at T1 & T2...

ft925.0181T1 Elevation ft³/s648.21T1 Flow

ft926.2817T2 Elevation ft³/s740.81T2 Flow
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Storm Event:  100-Yr (TP-40)Label:  RCB Sta. 45+15

Return Event:  100 yearsSubsection:  Outlet Input Data

Structure ID:  Roadway Weir
Structure Type:  Irregular Weir

Elevation
(ft)

Station
(ft)

930.000.00

929.0064.20

928.68155.00

929.00244.30

930.00309.00

ft928.6800Lowest Elevation

(ft^0.5)/s2.60Weir Coefficient

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.0100
Tailwater Tolerance 
(Minimum)

ft0.5000
Tailwater Tolerance 
(Maximum)

ft0.0100
Headwater Tolerance 
(Minimum)

ft0.5000
Headwater Tolerance 
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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1Master Network Summary



Subsection:  Master Network Summary

Catchments Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

12.2012.01000.7811WQvA-1(e)

80.6011.97004.73522-Yr (TP-40)A-1(e)

149.5911.96008.8741010-Yr (TP-40)A-1(e)

240.0511.960014.523100100-Yr (TP-40)A-1(e)

4.0812.12000.5031WQvA-1(w)

70.1512.05004.90822-Yr (TP-40)A-1(w)

146.8612.050010.1321010-Yr (TP-40)A-1(w)

252.5512.050017.597100100-Yr (TP-40)A-1(w)

0.8912.01000.0581WQvA-2(e)

7.6411.94000.42022-Yr (TP-40)A-2(e)

14.9011.93000.8191010-Yr (TP-40)A-2(e)

24.6311.93001.374100100-Yr (TP-40)A-2(e)

0.9612.11000.1791WQvA-2(w)

34.5912.03002.30122-Yr (TP-40)A-2(w)

76.7712.03004.9751010-Yr (TP-40)A-2(w)

136.2812.03008.884100100-Yr (TP-40)A-2(w)

15.7511.95000.8971WQvA-3

79.3911.93004.37622-Yr (TP-40)A-3

138.5611.93007.7971010-Yr (TP-40)A-3

214.5211.930012.366100100-Yr (TP-40)A-3

6.6111.95000.3821WQvA-4(e)

35.7211.93001.96422-Yr (TP-40)A-4(e)

63.2811.93003.5431010-Yr (TP-40)A-4(e)

98.8111.93005.662100100-Yr (TP-40)A-4(e)

1.2212.05000.1231WQvA-4(w)

22.0111.98001.30922-Yr (TP-40)A-4(w)

46.9111.97002.7441010-Yr (TP-40)A-4(w)

81.6411.96004.808100100-Yr (TP-40)A-4(w)

5.0611.96000.3051WQvA-5(e)

31.8111.93001.74422-Yr (TP-40)A-5(e)

58.1311.93003.2281010-Yr (TP-40)A-5(e)

92.4111.93005.240100100-Yr (TP-40)A-5(e)

38.5211.93002.1311WQvA-5(w)

119.5811.92007.01522-Yr (TP-40)A-5(w)

188.3811.920011.3521010-Yr (TP-40)A-5(w)

276.0011.920016.975100100-Yr (TP-40)A-5(w)

5.5712.00000.3441WQvA-6

37.5411.94002.08322-Yr (TP-40)A-6

69.5711.93003.9041010-Yr (TP-40)A-6

111.7811.93006.390100100-Yr (TP-40)A-6

3.7312.05000.3571WQvA-7

57.2612.00003.48222-Yr (TP-40)A-7

119.0311.98007.1861010-Yr (TP-40)A-7

204.9011.980012.481100100-Yr (TP-40)A-7

6.7912.02000.4491WQvA-8

53.0511.96003.07022-Yr (TP-40)A-8

101.8911.95005.9071010-Yr (TP-40)A-8

166.8211.95009.826100100-Yr (TP-40)A-8

14.2512.01000.8971WQvA-9

87.1511.97005.13822-Yr (TP-40)A-9

158.9511.96009.5071010-Yr (TP-40)A-9

252.7811.960015.435100100-Yr (TP-40)A-9

13.8911.97000.8361WQvA-10

45.6111.97002.89022-Yr (TP-40)A-10

72.5711.97004.7331010-Yr (TP-40)A-10
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Subsection:  Master Network Summary

Catchments Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

106.8611.97007.128100100-Yr (TP-40)A-10

7.3512.03000.5351WQvB-1

70.9411.97004.16822-Yr (TP-40)B-1

140.2911.96008.2421010-Yr (TP-40)B-1

234.2011.950013.944100100-Yr (TP-40)B-1

8.1312.06000.7241WQvB-2

94.7212.03006.05722-Yr (TP-40)B-2

190.1612.010012.1461010-Yr (TP-40)B-2

320.7412.000020.725100100-Yr (TP-40)B-2

16.2012.02001.0401WQvB-3

106.5011.97006.30222-Yr (TP-40)B-3

197.6211.960011.8121010-Yr (TP-40)B-3

317.3711.960019.332100100-Yr (TP-40)B-3

9.2311.93000.5071WQvB-4 (BYP)

30.2911.93001.75322-Yr (TP-40)B-4 (BYP)

48.2211.92002.8711010-Yr (TP-40)B-4 (BYP)

71.0411.92004.324100100-Yr (TP-40)B-4 (BYP)

29.7212.08002.1971WQvC-1

124.8312.05009.22322-Yr (TP-40)C-1

209.3812.050015.8421010-Yr (TP-40)C-1

317.1012.050024.565100100-Yr (TP-40)C-1

12.1612.13001.1901WQvC-2

104.4412.09008.13422-Yr (TP-40)C-2

200.9012.080015.6521010-Yr (TP-40)C-2

329.7812.080026.038100100-Yr (TP-40)C-2

21.3912.00001.3381WQvC-3

142.6111.95008.11022-Yr (TP-40)C-3

264.8311.940015.1991010-Yr (TP-40)C-3

425.5111.940024.875100100-Yr (TP-40)C-3

30.2711.95001.7131WQvB-4 (DET)

99.4311.94005.91922-Yr (TP-40)B-4 (DET)

158.2111.94009.6941010-Yr (TP-40)B-4 (DET)

232.9411.940014.599100100-Yr (TP-40)B-4 (DET)

Node Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

126.0812.290017.4301WQvPoint A1

881.1412.250094.76022-Yr (TP-40)Point A1

1,651.0112.2400175.7511010-Yr (TP-40)Point A1

2,483.9912.2000286.642100100-Yr (TP-40)Point A1

121.9512.210016.1471WQvPoint A2

839.8312.180085.11922-Yr (TP-40)Point A2

1,567.5412.1800156.7491010-Yr (TP-40)Point A2

2,335.8112.1800254.524100100-Yr (TP-40)Point A2

102.9212.180010.1411WQvPoint A3

627.2412.160054.04222-Yr (TP-40)Point A3

1,101.4912.150099.2541010-Yr (TP-40)Point A3

1,586.1912.1700160.767100100-Yr (TP-40)Point A3

21.1412.27005.7691WQvPoint A4

199.0012.190028.35622-Yr (TP-40)Point A4

435.5412.190051.7021010-Yr (TP-40)Point A4

683.9312.170083.500100100-Yr (TP-40)Point A4
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Subsection:  Master Network Summary

Node Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

19.5412.25005.2641WQvPoint A5

187.4712.180025.08422-Yr (TP-40)Point A5

413.9412.180045.4161010-Yr (TP-40)Point A5

646.7212.170073.030100100-Yr (TP-40)Point A5

5.5712.00000.3441WQvPoint A6

37.5411.94002.08322-Yr (TP-40)Point A6

69.5711.93003.9041010-Yr (TP-40)Point A6

111.7811.93006.390100100-Yr (TP-40)Point A6

37.9512.06002.5391WQvPoint A7

229.2612.050014.58022-Yr (TP-40)Point A7

397.2312.070027.3331010-Yr (TP-40)Point A7

603.3212.080044.871100100-Yr (TP-40)Point A7

6.7912.02000.4491WQvPoint A8

53.0511.96003.07022-Yr (TP-40)Point A8

101.8911.95005.9071010-Yr (TP-40)Point A8

166.8211.95009.826100100-Yr (TP-40)Point A8

27.8012.02001.7331WQvPoint A9

128.7912.00008.02822-Yr (TP-40)Point A9

223.4811.990014.2401010-Yr (TP-40)Point A9

346.0711.990022.563100100-Yr (TP-40)Point A9

13.8911.97000.8361WQvPoint A10

45.6111.97002.89022-Yr (TP-40)Point A10

72.5711.97004.7331010-Yr (TP-40)Point A10

106.8611.97007.128100100-Yr (TP-40)Point A10

100.6412.12009.2451WQvPoint B1

615.1412.110049.66722-Yr (TP-40)Point B1

1,076.6112.110091.4571010-Yr (TP-40)Point B1

1,551.6512.1400148.401100100-Yr (TP-40)Point B1

37.8912.09003.9851WQvPoint B2

242.3112.050020.03222-Yr (TP-40)Point B2

446.4312.040036.5221010-Yr (TP-40)Point B2

715.5612.030058.980100100-Yr (TP-40)Point B2

30.5912.02003.2601WQvPoint B3

153.0411.990013.97522-Yr (TP-40)Point B3

266.0411.980024.3771010-Yr (TP-40)Point B3

411.6511.970038.255100100-Yr (TP-40)Point B3

14.6612.01002.2211WQvPoint B4

48.1011.94007.67322-Yr (TP-40)Point B4

71.0411.930012.5651010-Yr (TP-40)Point B4

98.8011.930018.924100100-Yr (TP-40)Point B4

59.4712.09004.7251WQvPoint C1

350.4212.090025.46622-Yr (TP-40)Point C1

604.0112.100046.6921010-Yr (TP-40)Point C1

890.1012.100075.478100100-Yr (TP-40)Point C1

30.9412.04002.5281WQvPoint C2

232.8912.040016.24422-Yr (TP-40)Point C2

417.3212.070030.8511010-Yr (TP-40)Point C2

614.9112.080050.912100100-Yr (TP-40)Point C2

21.3912.00001.3381WQvPoint C3

142.6111.95008.11022-Yr (TP-40)Point C3

264.8311.940015.1991010-Yr (TP-40)Point C3

425.5111.940024.875100100-Yr (TP-40)Point C3

126.0812.290017.4301WQvInlet-(U.V. Lake 2)

881.1412.250094.76022-Yr (TP-40)Inlet-(U.V. Lake 2)

1,651.0112.2400175.7511010-Yr (TP-40)Inlet-(U.V. Lake 2)
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Subsection:  Master Network Summary

Node Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

2,483.9912.2000286.642100100-Yr (TP-40)Inlet-(U.V. Lake 2)

Pond Summary

Maximum 
Pond Storage

(ac-ft)

Maximum 
Water 

Surface 
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

(N/A)(N/A)38.0012.06002.5391WQvRCB 25+65 
(IN)

0.015946.3337.9512.06002.5391WQvRCB 25+65 
(OUT)

(N/A)(N/A)236.0112.020014.58022-Yr (TP-40)RCB 25+65 
(IN)

0.319948.71229.2612.050014.58022-Yr (TP-40)RCB 25+65 
(OUT)

(N/A)(N/A)437.9412.010027.3331010-Yr (TP-40)RCB 25+65 
(IN)

1.251950.22397.2312.070027.3331010-Yr (TP-40)RCB 25+65 
(OUT)

(N/A)(N/A)707.1612.000044.871100100-Yr (TP-40)RCB 25+65 
(IN)

3.100951.80603.3212.080044.871100100-Yr (TP-40)RCB 25+65 
(OUT)

(N/A)(N/A)101.7012.11009.2451WQvRCB 45+15 
(IN)

0.101917.82100.6412.12009.2451WQvRCB 45+15 
(OUT)

(N/A)(N/A)634.0012.070049.66722-Yr (TP-40)RCB 45+15 
(IN)

1.519921.57615.1412.110049.66722-Yr (TP-40)RCB 45+15 
(OUT)

(N/A)(N/A)1,121.6312.070091.4571010-Yr (TP-40)RCB 45+15 
(IN)

3.164923.991,076.6112.110091.4571010-Yr (TP-40)RCB 45+15 
(OUT)

(N/A)(N/A)1,726.5412.0600148.401100100-Yr (TP-40)RCB 45+15 
(IN)

6.626926.771,551.6512.1400148.401100100-Yr (TP-40)RCB 45+15 
(OUT)

(N/A)(N/A)21.3812.02001.3381WQvInlet Storage 
C2 (IN)

0.001956.9021.3612.02001.3381WQvInlet Storage 
C2 (OUT)

(N/A)(N/A)142.2811.96008.11022-Yr (TP-40)Inlet Storage 
C2 (IN)

0.115957.95137.2612.00008.11022-Yr (TP-40)Inlet Storage 
C2 (OUT)

(N/A)(N/A)264.2011.960015.1991010-Yr (TP-40)Inlet Storage 
C2 (IN)

0.804959.67219.8112.050015.1991010-Yr (TP-40)Inlet Storage 
C2 (OUT)

(N/A)(N/A)423.9511.960024.875100100-Yr (TP-40)Inlet Storage 
C2 (IN)

2.539961.59285.1312.070024.875100100-Yr (TP-40)Inlet Storage 
C2 (OUT)

Page 4 of 1827 Siemon Company Drive Suite 200 W  Watertown, CT 
06795 USA  +1-203-755-1666

8/25/2020

Bentley PondPack V8i
[08.11.01.56]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterAria - MacroStudy_Prop-Cond_(REV 24AUG20).ppc



Subsection:  Master Network Summary

Pond Summary

Maximum 
Pond Storage

(ac-ft)

Maximum 
Water 

Surface 
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

(N/A)(N/A)30.2711.95001.7131WQvSub-B4 Basin 
(IN)

0.642992.378.0512.15001.7131WQvSub-B4 Basin 
(OUT)

(N/A)(N/A)99.4311.94005.91922-Yr (TP-40)Sub-B4 Basin 
(IN)

2.284993.2522.4612.16005.91922-Yr (TP-40)Sub-B4 Basin 
(OUT)

(N/A)(N/A)158.2111.94009.6941010-Yr (TP-40)Sub-B4 Basin 
(IN)

3.850994.0428.6812.19009.6941010-Yr (TP-40)Sub-B4 Basin 
(OUT)

(N/A)(N/A)232.9411.940014.599100100-Yr (TP-40)Sub-B4 Basin 
(IN)

5.948995.0334.9712.240014.599100100-Yr (TP-40)Sub-B4 Basin 
(OUT)

(N/A)(N/A)104.1512.150010.1411WQvPt. A3 - 
Drive-
Culverts (IN)

0.136904.63102.9212.180010.1411WQvPt. A3 - 
Drive-
Culverts 
(OUT)

(N/A)(N/A)631.3912.140054.04222-Yr (TP-40)Pt. A3 - 
Drive-
Culverts (IN)

1.745908.50627.2412.160054.04222-Yr (TP-40)Pt. A3 - 
Drive-
Culverts 
(OUT)

(N/A)(N/A)1,104.0912.140099.2541010-Yr (TP-40)Pt. A3 - 
Drive-
Culverts (IN)

2.334909.061,101.4912.150099.2541010-Yr (TP-40)Pt. A3 - 
Drive-
Culverts 
(OUT)

(N/A)(N/A)1,587.9912.1600160.767100100-Yr (TP-40)Pt. A3 - 
Drive-
Culverts (IN)

2.839909.491,586.1912.1700160.767100100-Yr (TP-40)Pt. A3 - 
Drive-
Culverts 
(OUT)

(N/A)(N/A)40.4412.09005.2911WQvPt. A5 - 
Former Pond 
(IN)

0.739930.1519.5412.25005.2641WQvPt. A5 - 
Former Pond 
(OUT)

(N/A)(N/A)246.5612.070025.15122-Yr (TP-40)Pt. A5 - 
Former Pond 
(IN)

3.332932.14187.4712.180025.08422-Yr (TP-40)Pt. A5 - 
Former Pond 
(OUT)
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Subsection:  Master Network Summary

Pond Summary

Maximum 
Pond Storage

(ac-ft)

Maximum 
Water 

Surface 
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

(N/A)(N/A)462.1912.090045.4881010-Yr (TP-40)Pt. A5 - 
Former Pond 
(IN)

5.341933.19413.9412.180045.4161010-Yr (TP-40)Pt. A5 - 
Former Pond 
(OUT)

(N/A)(N/A)680.2212.110073.105100100-Yr (TP-40)Pt. A5 - 
Former Pond 
(IN)

6.707933.84646.7212.170073.030100100-Yr (TP-40)Pt. A5 - 
Former Pond 
(OUT)

(N/A)(N/A)43.3611.94002.4751WQvPR-Basin 
(Summit-
Village) (IN)

1.774936.940.7318.83002.4471WQvPR-Basin 
(Summit-
Village) 
(OUT)

(N/A)(N/A)155.9311.93009.09822-Yr (TP-40)PR-Basin 
(Summit-
Village) (IN)

5.356940.7115.3512.46008.82722-Yr (TP-40)PR-Basin 
(Summit-
Village) 
(OUT)

(N/A)(N/A)256.2911.930015.2561010-Yr (TP-40)PR-Basin 
(Summit-
Village) (IN)

8.102943.0747.4912.170014.9281010-Yr (TP-40)PR-Basin 
(Summit-
Village) 
(OUT)

(N/A)(N/A)385.4311.930023.365100100-Yr (TP-40)PR-Basin 
(Summit-
Village) (IN)

12.513946.2853.9412.250022.993100100-Yr (TP-40)PR-Basin 
(Summit-
Village) 
(OUT)
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Storm Event:  100-Yr (TP-40)Label:  A-1(e)

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

100-Yr (TP-40)Storm Event

years100Return Event

hours72.0000Duration

in7.71Depth

hours0.1401
Time of Concentration 
(Composite)

ft²1,331,629.200Area (User Defined)

hours0.0187
Computational Time 
Increment

hours11.9552Time to Peak (Computed)

ft³/s240.75Flow (Peak, Computed)

hours0.0100Output Increment

hours11.9600
Time to Flow (Peak 
Interpolated Output)

ft³/s240.05
Flow (Peak Interpolated 
Output)

Drainage Area

83.000SCS CN (Composite)

ft²1,331,629.200Area (User Defined)

in2.05
Maximum Retention 
(Pervious)

in0.41
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in5.70
Cumulative Runoff Depth 
(Pervious)

ac-ft14.523Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft14.523Volume

SCS Unit Hydrograph Parameters

hours0.1401
Time of Concentration 
(Composite)

hours0.0187
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s247.23Unit peak, qp

hours0.0934Unit peak time, Tp

hours0.3736Unit receding limb, Tr

hours0.4670Total unit time, Tb
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Storm Event:  100-Yr (TP-40)Label:  A-2(e)

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

100-Yr (TP-40)Storm Event

years100Return Event

hours72.0000Duration

in7.71Depth

hours0.1000
Time of Concentration 
(Composite)

ft²134,164.800Area (User Defined)

hours0.0133
Computational Time 
Increment

hours11.9333Time to Peak (Computed)

ft³/s24.66Flow (Peak, Computed)

hours0.0100Output Increment

hours11.9300
Time to Flow (Peak 
Interpolated Output)

ft³/s24.63
Flow (Peak Interpolated 
Output)

Drainage Area

80.000SCS CN (Composite)

ft²134,164.800Area (User Defined)

in2.50
Maximum Retention 
(Pervious)

in0.50
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in5.35
Cumulative Runoff Depth 
(Pervious)

ac-ft1.374Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft1.374Volume

SCS Unit Hydrograph Parameters

hours0.1000
Time of Concentration 
(Composite)

hours0.0133
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s34.90Unit peak, qp

hours0.0667Unit peak time, Tp

hours0.2667Unit receding limb, Tr

hours0.3333Total unit time, Tb
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Storm Event:  100-Yr (TP-40)Label:  A-3

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

100-Yr (TP-40)Storm Event

years100Return Event

hours72.0000Duration

in7.71Depth

hours0.1000
Time of Concentration 
(Composite)

ft²1,048,053.600Area (User Defined)

hours0.0133
Computational Time 
Increment

hours11.9333Time to Peak (Computed)

ft³/s214.57Flow (Peak, Computed)

hours0.0100Output Increment

hours11.9300
Time to Flow (Peak 
Interpolated Output)

ft³/s214.52
Flow (Peak Interpolated 
Output)

Drainage Area

87.000SCS CN (Composite)

ft²1,048,053.600Area (User Defined)

in1.49
Maximum Retention 
(Pervious)

in0.30
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in6.17
Cumulative Runoff Depth 
(Pervious)

ac-ft12.366Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft12.366Volume

SCS Unit Hydrograph Parameters

hours0.1000
Time of Concentration 
(Composite)

hours0.0133
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s272.61Unit peak, qp

hours0.0667Unit peak time, Tp

hours0.2667Unit receding limb, Tr

hours0.3333Total unit time, Tb
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Storm Event:  100-Yr (TP-40)Label:  A-4(e)

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

100-Yr (TP-40)Storm Event

years100Return Event

hours72.0000Duration

in7.71Depth

hours0.1000
Time of Concentration 
(Composite)

ft²489,178.800Area (User Defined)

hours0.0133
Computational Time 
Increment

hours11.9333Time to Peak (Computed)

ft³/s98.84Flow (Peak, Computed)

hours0.0100Output Increment

hours11.9300
Time to Flow (Peak 
Interpolated Output)

ft³/s98.81
Flow (Peak Interpolated 
Output)

Drainage Area

86.000SCS CN (Composite)

ft²489,178.800Area (User Defined)

in1.63
Maximum Retention 
(Pervious)

in0.33
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in6.05
Cumulative Runoff Depth 
(Pervious)

ac-ft5.662Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft5.662Volume

SCS Unit Hydrograph Parameters

hours0.1000
Time of Concentration 
(Composite)

hours0.0133
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s127.24Unit peak, qp

hours0.0667Unit peak time, Tp

hours0.2667Unit receding limb, Tr

hours0.3333Total unit time, Tb
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Storm Event:  100-Yr (TP-40)Label:  A-4(w)

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

100-Yr (TP-40)Storm Event

years100Return Event

hours72.0000Duration

in7.71Depth

hours0.1377
Time of Concentration 
(Composite)

ft²525,769.200Area (User Defined)

hours0.0184
Computational Time 
Increment

hours11.9524Time to Peak (Computed)

ft³/s81.76Flow (Peak, Computed)

hours0.0100Output Increment

hours11.9600
Time to Flow (Peak 
Interpolated Output)

ft³/s81.64
Flow (Peak Interpolated 
Output)

Drainage Area

75.000SCS CN (Composite)

ft²525,769.200Area (User Defined)

in3.33
Maximum Retention 
(Pervious)

in0.67
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in4.78
Cumulative Runoff Depth 
(Pervious)

ac-ft4.809Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft4.808Volume

SCS Unit Hydrograph Parameters

hours0.1377
Time of Concentration 
(Composite)

hours0.0184
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s99.32Unit peak, qp

hours0.0918Unit peak time, Tp

hours0.3672Unit receding limb, Tr

hours0.4590Total unit time, Tb
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Storm Event:  100-Yr (TP-40)Label:  A-5(e)

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

100-Yr (TP-40)Storm Event

years100Return Event

hours72.0000Duration

in7.71Depth

hours0.1000
Time of Concentration 
(Composite)

ft²470,883.600Area (User Defined)

hours0.0133
Computational Time 
Increment

hours11.9333Time to Peak (Computed)

ft³/s92.47Flow (Peak, Computed)

hours0.0100Output Increment

hours11.9300
Time to Flow (Peak 
Interpolated Output)

ft³/s92.41
Flow (Peak Interpolated 
Output)

Drainage Area

84.000SCS CN (Composite)

ft²470,883.600Area (User Defined)

in1.90
Maximum Retention 
(Pervious)

in0.38
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in5.82
Cumulative Runoff Depth 
(Pervious)

ac-ft5.240Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft5.240Volume

SCS Unit Hydrograph Parameters

hours0.1000
Time of Concentration 
(Composite)

hours0.0133
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s122.48Unit peak, qp

hours0.0667Unit peak time, Tp

hours0.2667Unit receding limb, Tr

hours0.3333Total unit time, Tb
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Storm Event:  100-Yr (TP-40)Label:  A-5(w)

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

100-Yr (TP-40)Storm Event

years100Return Event

hours72.0000Duration

in7.71Depth

hours0.1000
Time of Concentration 
(Composite)

ft²1,247,558.400Area (User Defined)

hours0.0133
Computational Time 
Increment

hours11.9200Time to Peak (Computed)

ft³/s276.00Flow (Peak, Computed)

hours0.0100Output Increment

hours11.9200
Time to Flow (Peak 
Interpolated Output)

ft³/s276.00
Flow (Peak Interpolated 
Output)

Drainage Area

95.000SCS CN (Composite)

ft²1,247,558.400Area (User Defined)

in0.53
Maximum Retention 
(Pervious)

in0.11
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in7.11
Cumulative Runoff Depth 
(Pervious)

ac-ft16.975Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft16.975Volume

SCS Unit Hydrograph Parameters

hours0.1000
Time of Concentration 
(Composite)

hours0.0133
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s324.50Unit peak, qp

hours0.0667Unit peak time, Tp

hours0.2667Unit receding limb, Tr

hours0.3333Total unit time, Tb
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Storm Event:  100-Yr (TP-40)Label:  PR-Basin (Summit-Village)

Return Event:  100 yearsSubsection:  Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr
(A1*A2)

(ft²)

Area
(ft²)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.0001,541.0000.0933.75

0.0490.04925,838.89218,901.0000.0934.00

0.5040.45459,351.50020,680.0000.0935.00

1.0730.57074,427.90629,182.0000.0936.00

1.8200.74797,650.77236,039.0000.0937.00

2.6810.860112,434.50538,936.0000.0938.00

3.6080.928121,212.00141,890.0000.0939.00

4.6040.996130,158.89444,900.0000.0940.00

5.6701.066139,275.17147,967.0000.0941.00

6.8071.137148,562.36351,091.0000.0942.00

8.0161.209158,019.00054,271.0000.0943.00

9.2991.283167,645.06057,508.0000.0944.00

10.6571.358177,440.58160,801.0000.0945.00

12.0911.434187,405.54264,151.0000.0946.00

13.6031.512197,539.97667,557.0000.0947.00

15.2101.608210,084.86972,529.0000.0948.00

16.9121.702222,409.94175,756.0000.0949.00

18.6881.776232,131.89479,010.0000.0950.00
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Storm Event:  100-Yr (TP-40)Label:  WQv Outlet~PR-SummitVillage(24AUG20)

Return Event:  100 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft933.75Minimum (Headwater)

ft0.10Increment (Headwater)

ft950.00Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

950.00933.75Discharge 
Culvert 
(24" HDPE)

ForwardPrimary 
Discharge 
OR (4" Dia)

Orifice-Circular

950.00937.00Discharge 
Culvert 
(24" HDPE)

ForwardSecondary 
Orifice (8" 
Dia)

Orifice-Circular

950.00940.50Discharge 
Culvert 
(24" HDPE)

ForwardField Inlet 
(4' x 4' 
Riser)

Orifice-Area

950.00931.33TWForwardDischarge 
Culvert 
(24" HDPE)

Culvert-Circular

(N/A)(N/A)TailwaterTailwater Settings
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Storm Event:  100-Yr (TP-40)Label:  WQv Outlet~PR-SummitVillage(24AUG20)

Return Event:  100 yearsSubsection:  Outlet Input Data

Structure ID:  Discharge Culvert (24" HDPE)
Structure Type:  Culvert-Circular

1Number of Barrels

in24.0Diameter

ft110.18Length

ft110.19Length (Computed Barrel)

ft/ft0.012Slope (Computed)

Outlet Control Data

0.013Manning's n

0.500Ke

0.012Kb

0.500Kr

ft0.00Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0098K

2.0000M

0.0398C

0.6700Y

1.154T1 ratio (HW/D)

1.301T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1 elevation.
Use submerged inlet control 0 equation above T2 elevation

In transition zone between unsubmerged and submerged inlet 
control,
interpolate between flows at T1 & T2...

ft933.64T1 Elevation ft³/s15.55T1 Flow

ft933.93T2 Elevation ft³/s17.77T2 Flow
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Storm Event:  100-Yr (TP-40)Label:  WQv Outlet~PR-SummitVillage(24AUG20)

Return Event:  100 yearsSubsection:  Outlet Input Data

Structure ID:  Primary Discharge OR (4" Dia)
Structure Type:  Orifice-Circular

1Number of Openings

ft933.75Elevation

in4.0Orifice Diameter

0.600Orifice Coefficient

Structure ID:  Field Inlet (4' x 4' Riser)
Structure Type:  Orifice-Area

3Number of Openings

ft940.50Elevation

ft²3.3Orifice Area

ft941.33Top Elevation

ft940.50Datum Elevation

0.600Orifice Coefficient

Structure ID:  Secondary Orifice (8" Dia)
Structure Type:  Orifice-Circular

1Number of Openings

ft937.00Elevation

in8.0Orifice Diameter

0.600Orifice Coefficient

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.01
Tailwater Tolerance 
(Minimum)

ft0.50
Tailwater Tolerance 
(Maximum)

ft0.01
Headwater Tolerance 
(Minimum)

ft0.50
Headwater Tolerance 
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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Subsection:  Master Network Summary

Catchments Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

4.0812.06000.3701WQvA-1(e)

53.9112.01003.33422-Yr (TP-40)A-1(e)

110.3211.99006.7831010-Yr (TP-40)A-1(e)

187.8211.990011.675100100-Yr (TP-40)A-1(e)

4.0812.12000.5031WQvA-1(w)

70.1512.05004.90822-Yr (TP-40)A-1(w)

146.8612.050010.1321010-Yr (TP-40)A-1(w)

252.5512.050017.597100100-Yr (TP-40)A-1(w)

0.8912.01000.0581WQvA-2(e)

7.6411.94000.42022-Yr (TP-40)A-2(e)

14.9011.93000.8191010-Yr (TP-40)A-2(e)

24.6311.93001.374100100-Yr (TP-40)A-2(e)

0.9612.11000.1791WQvA-2(w)

34.5912.03002.30122-Yr (TP-40)A-2(w)

76.7712.03004.9751010-Yr (TP-40)A-2(w)

136.2812.03008.884100100-Yr (TP-40)A-2(w)

15.7511.95000.8971WQvA-3

79.3911.93004.37622-Yr (TP-40)A-3

138.5611.93007.7971010-Yr (TP-40)A-3

214.5211.930012.366100100-Yr (TP-40)A-3

6.6111.95000.3821WQvA-4(e)

35.7211.93001.96422-Yr (TP-40)A-4(e)

63.2811.93003.5431010-Yr (TP-40)A-4(e)

98.8111.93005.662100100-Yr (TP-40)A-4(e)

0.8412.08000.1331WQvA-4(w)

27.5612.01001.71122-Yr (TP-40)A-4(w)

60.8511.99003.7001010-Yr (TP-40)A-4(w)

108.2211.99006.607100100-Yr (TP-40)A-4(w)

5.9812.01000.3811WQvA-5(e)

43.2211.95002.44822-Yr (TP-40)A-5(e)

81.3811.95004.6491010-Yr (TP-40)A-5(e)

131.7111.94007.670100100-Yr (TP-40)A-5(e)

3.7712.04000.2921WQvA-5(w)

37.2612.00002.27322-Yr (TP-40)A-5(w)

73.3411.99004.4951010-Yr (TP-40)A-5(w)

122.2811.98007.604100100-Yr (TP-40)A-5(w)

5.5712.00000.3441WQvA-6

37.5411.94002.08322-Yr (TP-40)A-6

69.5711.93003.9041010-Yr (TP-40)A-6

111.7811.93006.390100100-Yr (TP-40)A-6

3.7312.05000.3571WQvA-7

57.2612.00003.48222-Yr (TP-40)A-7

119.0311.98007.1861010-Yr (TP-40)A-7

204.9011.980012.481100100-Yr (TP-40)A-7

6.7912.02000.4491WQvA-8

53.0511.96003.07022-Yr (TP-40)A-8

101.8911.95005.9071010-Yr (TP-40)A-8

166.8211.95009.826100100-Yr (TP-40)A-8

14.2512.01000.8971WQvA-9

87.1511.97005.13822-Yr (TP-40)A-9

158.9511.96009.5071010-Yr (TP-40)A-9

252.7811.960015.435100100-Yr (TP-40)A-9

13.8911.97000.8361WQvA-10

45.6111.97002.89022-Yr (TP-40)A-10

72.5711.97004.7331010-Yr (TP-40)A-10

Page 1 of 1427 Siemon Company Drive Suite 200 W  Watertown, CT 
06795 USA  +1-203-755-1666

8/25/2020

Bentley PondPack V8i
[08.11.01.56]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterAria - MicroStudy_Prop-Cond_(REV 24AUG20).ppc



Subsection:  Master Network Summary

Catchments Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

106.8611.97007.128100100-Yr (TP-40)A-10

7.3512.03000.5351WQvB-1

70.9411.97004.16822-Yr (TP-40)B-1

140.2911.96008.2421010-Yr (TP-40)B-1

234.2011.950013.944100100-Yr (TP-40)B-1

8.1312.06000.7241WQvB-2

94.7212.03006.05722-Yr (TP-40)B-2

190.1612.010012.1461010-Yr (TP-40)B-2

320.7412.000020.725100100-Yr (TP-40)B-2

16.2012.02001.0401WQvB-3

106.5011.97006.30222-Yr (TP-40)B-3

197.6211.960011.8121010-Yr (TP-40)B-3

317.3711.960019.332100100-Yr (TP-40)B-3

9.2311.93000.5071WQvB-4 (BYP)

30.2911.93001.75322-Yr (TP-40)B-4 (BYP)

48.2211.92002.8711010-Yr (TP-40)B-4 (BYP)

71.0411.92004.324100100-Yr (TP-40)B-4 (BYP)

29.7212.08002.1971WQvC-1

124.8312.05009.22322-Yr (TP-40)C-1

209.3812.050015.8421010-Yr (TP-40)C-1

317.1012.050024.565100100-Yr (TP-40)C-1

12.1612.13001.1901WQvC-2

104.4412.09008.13422-Yr (TP-40)C-2

200.9012.080015.6521010-Yr (TP-40)C-2

329.7812.080026.038100100-Yr (TP-40)C-2

21.3912.00001.3381WQvC-3

142.6111.95008.11022-Yr (TP-40)C-3

264.8311.940015.1991010-Yr (TP-40)C-3

425.5111.940024.875100100-Yr (TP-40)C-3

30.2711.95001.7131WQvB-4 (DET)

99.4311.94005.91922-Yr (TP-40)B-4 (DET)

158.2111.94009.6941010-Yr (TP-40)B-4 (DET)

232.9411.940014.599100100-Yr (TP-40)B-4 (DET)

Node Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

124.2712.290015.3221WQvPoint A1

892.1212.250089.90922-Yr (TP-40)Point A1

1,645.0812.2300169.2341010-Yr (TP-40)Point A1

2,528.8012.2100278.693100100-Yr (TP-40)Point A1

121.4112.210014.4481WQvPoint A2

851.9412.180081.66822-Yr (TP-40)Point A2

1,558.4412.1700152.3231010-Yr (TP-40)Point A2

2,371.9912.1700249.423100100-Yr (TP-40)Point A2

102.9212.180010.1411WQvPoint A3

627.2412.160054.04222-Yr (TP-40)Point A3

1,101.4912.150099.2541010-Yr (TP-40)Point A3

1,586.1912.1700160.767100100-Yr (TP-40)Point A3

20.7712.27004.0711WQvPoint A4

208.6912.180024.90522-Yr (TP-40)Point A4

417.9412.170047.2761010-Yr (TP-40)Point A4

717.0112.150078.399100100-Yr (TP-40)Point A4
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Subsection:  Master Network Summary

Node Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

19.1612.25003.5551WQvPoint A5

192.8612.170021.23022-Yr (TP-40)Point A5

386.3712.170040.0341010-Yr (TP-40)Point A5

659.3412.160066.130100100-Yr (TP-40)Point A5

5.5712.00000.3441WQvPoint A6

37.5411.94002.08322-Yr (TP-40)Point A6

69.5711.93003.9041010-Yr (TP-40)Point A6

111.7811.93006.390100100-Yr (TP-40)Point A6

37.9512.06002.5391WQvPoint A7

229.2612.050014.58022-Yr (TP-40)Point A7

397.2312.070027.3331010-Yr (TP-40)Point A7

603.3212.080044.871100100-Yr (TP-40)Point A7

6.7912.02000.4491WQvPoint A8

53.0511.96003.07022-Yr (TP-40)Point A8

101.8911.95005.9071010-Yr (TP-40)Point A8

166.8211.95009.826100100-Yr (TP-40)Point A8

27.8012.02001.7331WQvPoint A9

128.7912.00008.02822-Yr (TP-40)Point A9

223.4811.990014.2401010-Yr (TP-40)Point A9

346.0711.990022.563100100-Yr (TP-40)Point A9

13.8911.97000.8361WQvPoint A10

45.6111.97002.89022-Yr (TP-40)Point A10

72.5711.97004.7331010-Yr (TP-40)Point A10

106.8611.97007.128100100-Yr (TP-40)Point A10

100.6412.12009.2451WQvPoint B1

615.1412.110049.66722-Yr (TP-40)Point B1

1,076.6112.110091.4571010-Yr (TP-40)Point B1

1,551.6512.1400148.401100100-Yr (TP-40)Point B1

37.8912.09003.9851WQvPoint B2

242.3112.050020.03222-Yr (TP-40)Point B2

446.4312.040036.5221010-Yr (TP-40)Point B2

715.5612.030058.980100100-Yr (TP-40)Point B2

30.5912.02003.2601WQvPoint B3

153.0411.990013.97522-Yr (TP-40)Point B3

266.0411.980024.3771010-Yr (TP-40)Point B3

411.6511.970038.255100100-Yr (TP-40)Point B3

14.6612.01002.2211WQvPoint B4

48.1011.94007.67322-Yr (TP-40)Point B4

71.0411.930012.5651010-Yr (TP-40)Point B4

98.8011.930018.924100100-Yr (TP-40)Point B4

59.4712.09004.7251WQvPoint C1

350.4212.090025.46622-Yr (TP-40)Point C1

604.0112.100046.6921010-Yr (TP-40)Point C1

890.1012.100075.478100100-Yr (TP-40)Point C1

30.9412.04002.5281WQvPoint C2

232.8912.040016.24422-Yr (TP-40)Point C2

417.3212.070030.8511010-Yr (TP-40)Point C2

614.9112.080050.912100100-Yr (TP-40)Point C2

21.3912.00001.3381WQvPoint C3

142.6111.95008.11022-Yr (TP-40)Point C3

264.8311.940015.1991010-Yr (TP-40)Point C3

425.5111.940024.875100100-Yr (TP-40)Point C3

124.2712.290015.3221WQvInlet-(U.V. Lake 2)

892.1212.250089.90922-Yr (TP-40)Inlet-(U.V. Lake 2)

1,645.0812.2300169.2341010-Yr (TP-40)Inlet-(U.V. Lake 2)
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Subsection:  Master Network Summary

Node Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

2,528.8012.2100278.693100100-Yr (TP-40)Inlet-(U.V. Lake 2)

Pond Summary

Maximum 
Pond Storage

(ac-ft)

Maximum 
Water 

Surface 
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

(N/A)(N/A)38.0012.06002.5391WQvRCB 25+65 
(IN)

0.015946.3337.9512.06002.5391WQvRCB 25+65 
(OUT)

(N/A)(N/A)236.0112.020014.58022-Yr (TP-40)RCB 25+65 
(IN)

0.319948.71229.2612.050014.58022-Yr (TP-40)RCB 25+65 
(OUT)

(N/A)(N/A)437.9412.010027.3331010-Yr (TP-40)RCB 25+65 
(IN)

1.251950.22397.2312.070027.3331010-Yr (TP-40)RCB 25+65 
(OUT)

(N/A)(N/A)707.1612.000044.871100100-Yr (TP-40)RCB 25+65 
(IN)

3.100951.80603.3212.080044.871100100-Yr (TP-40)RCB 25+65 
(OUT)

(N/A)(N/A)101.7012.11009.2451WQvRCB 45+15 
(IN)

0.101917.82100.6412.12009.2451WQvRCB 45+15 
(OUT)

(N/A)(N/A)634.0012.070049.66722-Yr (TP-40)RCB 45+15 
(IN)

1.519921.57615.1412.110049.66722-Yr (TP-40)RCB 45+15 
(OUT)

(N/A)(N/A)1,121.6312.070091.4571010-Yr (TP-40)RCB 45+15 
(IN)

3.164923.991,076.6112.110091.4571010-Yr (TP-40)RCB 45+15 
(OUT)

(N/A)(N/A)1,726.5412.0600148.401100100-Yr (TP-40)RCB 45+15 
(IN)

6.626926.771,551.6512.1400148.401100100-Yr (TP-40)RCB 45+15 
(OUT)

(N/A)(N/A)21.3812.02001.3381WQvInlet Storage 
C2 (IN)

0.001956.9021.3612.02001.3381WQvInlet Storage 
C2 (OUT)

(N/A)(N/A)142.2811.96008.11022-Yr (TP-40)Inlet Storage 
C2 (IN)

0.115957.95137.2612.00008.11022-Yr (TP-40)Inlet Storage 
C2 (OUT)

(N/A)(N/A)264.2011.960015.1991010-Yr (TP-40)Inlet Storage 
C2 (IN)

0.804959.67219.8112.050015.1991010-Yr (TP-40)Inlet Storage 
C2 (OUT)

(N/A)(N/A)423.9511.960024.875100100-Yr (TP-40)Inlet Storage 
C2 (IN)

2.539961.59285.1312.070024.875100100-Yr (TP-40)Inlet Storage 
C2 (OUT)
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Subsection:  Master Network Summary

Pond Summary

Maximum 
Pond Storage

(ac-ft)

Maximum 
Water 

Surface 
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

(N/A)(N/A)30.2711.95001.7131WQvSub-B4 Basin 
(IN)

0.642992.378.0512.15001.7131WQvSub-B4 Basin 
(OUT)

(N/A)(N/A)99.4311.94005.91922-Yr (TP-40)Sub-B4 Basin 
(IN)

2.284993.2522.4612.16005.91922-Yr (TP-40)Sub-B4 Basin 
(OUT)

(N/A)(N/A)158.2111.94009.6941010-Yr (TP-40)Sub-B4 Basin 
(IN)

3.850994.0428.6812.19009.6941010-Yr (TP-40)Sub-B4 Basin 
(OUT)

(N/A)(N/A)232.9411.940014.599100100-Yr (TP-40)Sub-B4 Basin 
(IN)

5.948995.0334.9712.240014.599100100-Yr (TP-40)Sub-B4 Basin 
(OUT)

(N/A)(N/A)104.1512.150010.1411WQvPt. A3 - 
Drive-
Culverts (IN)

0.136904.63102.9212.180010.1411WQvPt. A3 - 
Drive-
Culverts 
(OUT)

(N/A)(N/A)631.3912.140054.04222-Yr (TP-40)Pt. A3 - 
Drive-
Culverts (IN)

1.745908.50627.2412.160054.04222-Yr (TP-40)Pt. A3 - 
Drive-
Culverts 
(OUT)

(N/A)(N/A)1,104.0912.140099.2541010-Yr (TP-40)Pt. A3 - 
Drive-
Culverts (IN)

2.334909.061,101.4912.150099.2541010-Yr (TP-40)Pt. A3 - 
Drive-
Culverts 
(OUT)

(N/A)(N/A)1,587.9912.1600160.767100100-Yr (TP-40)Pt. A3 - 
Drive-
Culverts (IN)

2.839909.491,586.1912.1700160.767100100-Yr (TP-40)Pt. A3 - 
Drive-
Culverts 
(OUT)

(N/A)(N/A)41.3112.09003.5551WQvPt. A5 - 
Former Pond 
(IN)

0.731930.1419.1612.25003.5551WQvPt. A5 - 
Former Pond 
(OUT)

(N/A)(N/A)254.8812.060021.28222-Yr (TP-40)Pt. A5 - 
Former Pond 
(IN)

3.398932.18192.8612.170021.23022-Yr (TP-40)Pt. A5 - 
Former Pond 
(OUT)
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Subsection:  Master Network Summary

Pond Summary

Maximum 
Pond Storage

(ac-ft)

Maximum 
Water 

Surface 
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

(N/A)(N/A)438.4012.070040.1031010-Yr (TP-40)Pt. A5 - 
Former Pond 
(IN)

5.149933.10386.3712.170040.0341010-Yr (TP-40)Pt. A5 - 
Former Pond 
(OUT)

(N/A)(N/A)700.3412.080066.203100100-Yr (TP-40)Pt. A5 - 
Former Pond 
(IN)

6.772933.86659.3412.160066.130100100-Yr (TP-40)Pt. A5 - 
Former Pond 
(OUT)

(N/A)(N/A)9.2312.03000.6351WQvPR-Basin 
(Summit-
Village) (IN)

0.337934.640.3617.53000.6351WQvPR-Basin 
(Summit-
Village) 
(OUT)

(N/A)(N/A)73.2711.97004.35622-Yr (TP-40)PR-Basin 
(Summit-
Village) (IN)

2.767938.102.3215.42004.25422-Yr (TP-40)PR-Basin 
(Summit-
Village) 
(OUT)

(N/A)(N/A)140.5811.96008.3991010-Yr (TP-40)PR-Basin 
(Summit-
Village) (IN)

5.200940.577.6313.36008.1211010-Yr (TP-40)PR-Basin 
(Summit-
Village) 
(OUT)

(N/A)(N/A)230.6611.960013.994100100-Yr (TP-40)PR-Basin 
(Summit-
Village) (IN)

7.100942.2545.6912.240013.662100100-Yr (TP-40)PR-Basin 
(Summit-
Village) 
(OUT)
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Storm Event:  100-Yr (TP-40)Label:  A-3

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

100-Yr (TP-40)Storm Event

years100Return Event

hours72.0000Duration

in7.71Depth

hours0.1000
Time of Concentration 
(Composite)

ft²1,048,053.600Area (User Defined)

hours0.0133
Computational Time 
Increment

hours11.9333Time to Peak (Computed)

ft³/s214.57Flow (Peak, Computed)

hours0.0100Output Increment

hours11.9300
Time to Flow (Peak 
Interpolated Output)

ft³/s214.52
Flow (Peak Interpolated 
Output)

Drainage Area

87.000SCS CN (Composite)

ft²1,048,053.600Area (User Defined)

in1.49
Maximum Retention 
(Pervious)

in0.30
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in6.17
Cumulative Runoff Depth 
(Pervious)

ac-ft12.366Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft12.366Volume

SCS Unit Hydrograph Parameters

hours0.1000
Time of Concentration 
(Composite)

hours0.0133
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s272.61Unit peak, qp

hours0.0667Unit peak time, Tp

hours0.2667Unit receding limb, Tr

hours0.3333Total unit time, Tb
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Storm Event:  100-Yr (TP-40)Label:  A-4(e)

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

100-Yr (TP-40)Storm Event

years100Return Event

hours72.0000Duration

in7.71Depth

hours0.1000
Time of Concentration 
(Composite)

ft²489,178.800Area (User Defined)

hours0.0133
Computational Time 
Increment

hours11.9333Time to Peak (Computed)

ft³/s98.84Flow (Peak, Computed)

hours0.0100Output Increment

hours11.9300
Time to Flow (Peak 
Interpolated Output)

ft³/s98.81
Flow (Peak Interpolated 
Output)

Drainage Area

86.000SCS CN (Composite)

ft²489,178.800Area (User Defined)

in1.63
Maximum Retention 
(Pervious)

in0.33
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in6.05
Cumulative Runoff Depth 
(Pervious)

ac-ft5.662Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft5.662Volume

SCS Unit Hydrograph Parameters

hours0.1000
Time of Concentration 
(Composite)

hours0.0133
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s127.24Unit peak, qp

hours0.0667Unit peak time, Tp

hours0.2667Unit receding limb, Tr

hours0.3333Total unit time, Tb
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Storm Event:  100-Yr (TP-40)Label:  A-5(e)

Return Event:  100 yearsSubsection:  Unit Hydrograph Summary

100-Yr (TP-40)Storm Event

years100Return Event

hours72.0000Duration

in7.71Depth

hours0.1195
Time of Concentration 
(Composite)

ft²717,868.800Area (User Defined)

hours0.0159
Computational Time 
Increment

hours11.9341Time to Peak (Computed)

ft³/s131.75Flow (Peak, Computed)

hours0.0100Output Increment

hours11.9400
Time to Flow (Peak 
Interpolated Output)

ft³/s131.71
Flow (Peak Interpolated 
Output)

Drainage Area

82.000SCS CN (Composite)

ft²717,868.800Area (User Defined)

in2.20
Maximum Retention 
(Pervious)

in0.44
Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in5.58
Cumulative Runoff Depth 
(Pervious)

ac-ft7.670Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft7.670Volume

SCS Unit Hydrograph Parameters

hours0.1195
Time of Concentration 
(Composite)

hours0.0159
Computational Time 
Increment

483.432
Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s156.26Unit peak, qp

hours0.0797Unit peak time, Tp

hours0.3187Unit receding limb, Tr

hours0.3983Total unit time, Tb
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Storm Event:  100-Yr (TP-40)Label:  PR-Basin (Summit-Village)

Return Event:  100 yearsSubsection:  Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr
(A1*A2)

(ft²)

Area
(ft²)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.0001,541.0000.0933.75

0.0490.04925,838.89218,901.0000.0934.00

0.5040.45459,351.50020,680.0000.0935.00

1.0730.57074,427.90629,182.0000.0936.00

1.8200.74797,650.77236,039.0000.0937.00

2.6810.860112,434.50538,936.0000.0938.00

3.6080.928121,212.00141,890.0000.0939.00

4.6040.996130,158.89444,900.0000.0940.00

5.6701.066139,275.17147,967.0000.0941.00

6.8071.137148,562.36351,091.0000.0942.00

8.0161.209158,019.00054,271.0000.0943.00

9.2991.283167,645.06057,508.0000.0944.00

10.6571.358177,440.58160,801.0000.0945.00

12.0911.434187,405.54264,151.0000.0946.00

13.6031.512197,539.97667,557.0000.0947.00

15.2101.608210,084.86972,529.0000.0948.00

16.9121.702222,409.94175,756.0000.0949.00

18.6881.776232,131.89479,010.0000.0950.00
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Storm Event:  100-Yr (TP-40)Label:  WQv Outlet~PR-SummitVillage(24AUG20)

Return Event:  100 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft933.75Minimum (Headwater)

ft0.10Increment (Headwater)

ft950.00Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

950.00933.75Discharge 
Culvert 
(24" HDPE)

ForwardPrimary 
Discharge 
OR (4" 
Dia.)

Orifice-Circular

950.00937.00Discharge 
Culvert 
(24" HDPE)

ForwardSecondary 
Orifice (8" 
Dia.)

Orifice-Circular

950.00940.50Discharge 
Culvert 
(24" HDPE)

ForwardField Inlet 
(4' x 4' 
Riser)

Orifice-Area

950.00931.33TWForwardDischarge 
Culvert 
(24" HDPE)

Culvert-Circular

(N/A)(N/A)TailwaterTailwater Settings
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Storm Event:  100-Yr (TP-40)Label:  WQv Outlet~PR-SummitVillage(24AUG20)

Return Event:  100 yearsSubsection:  Outlet Input Data

Structure ID:  Discharge Culvert (24" HDPE)
Structure Type:  Culvert-Circular

1Number of Barrels

in24.0Diameter

ft110.18Length

ft110.19Length (Computed Barrel)

ft/ft0.012Slope (Computed)

Outlet Control Data

0.013Manning's n

0.500Ke

0.012Kb

0.500Kr

ft0.00Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0098K

2.0000M

0.0398C

0.6700Y

1.154T1 ratio (HW/D)

1.301T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1 elevation.
Use submerged inlet control 0 equation above T2 elevation

In transition zone between unsubmerged and submerged inlet 
control,
interpolate between flows at T1 & T2...

ft933.64T1 Elevation ft³/s15.55T1 Flow

ft933.93T2 Elevation ft³/s17.77T2 Flow

Page 12 of 1427 Siemon Company Drive Suite 200 W  Watertown, CT 
06795 USA  +1-203-755-1666

8/25/2020

Bentley PondPack V8i
[08.11.01.56]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterAria - MicroStudy_Prop-Cond_(REV 24AUG20).ppc



Storm Event:  100-Yr (TP-40)Label:  WQv Outlet~PR-SummitVillage(24AUG20)

Return Event:  100 yearsSubsection:  Outlet Input Data

Structure ID:  Primary Discharge OR (4" Dia.)
Structure Type:  Orifice-Circular

1Number of Openings

ft933.75Elevation

in4.0Orifice Diameter

0.600Orifice Coefficient

Structure ID:  Field Inlet (4' x 4' Riser)
Structure Type:  Orifice-Area

3Number of Openings

ft940.50Elevation

ft²3.3Orifice Area

ft941.33Top Elevation

ft940.50Datum Elevation

0.600Orifice Coefficient

Structure ID:  Secondary Orifice (8" Dia.)
Structure Type:  Orifice-Circular

1Number of Openings

ft937.00Elevation

in8.0Orifice Diameter

0.600Orifice Coefficient

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.01
Tailwater Tolerance 
(Minimum)

ft0.50
Tailwater Tolerance 
(Maximum)

ft0.01
Headwater Tolerance 
(Minimum)

ft0.50
Headwater Tolerance 
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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Index
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8. EXHIBITS AND HYDROGRAPHS 
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Proposed Summit Village Basin - Minimum Drain Time Chart
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Max. WSEL for Water Quality Volume Design
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ARIA APARTMENTS

WATER QUALITY TREATMENT

Area (s.f.)

Imp. Area 

(s.f.)

Perv. Area 

(s.f.) Imp. % Rv WQv (cu.ft.) Area (s.f.)

Imp. Area 

(s.f.)

Perv. Area 

(s.f.) Imp. % Rv WQv (cu.ft.)

A 230685 184063 46622 79.79% 0.768 20229.30 73469 48725.1257 24744 66.32% 0.647 5425.89 14803.407

B 32492 20647 11845 63.54% 0.622 2306.95 17685 10151 7534 57.40% 0.567 1143.97 1162.987

C 26220 11677 14543 44.53% 0.451 1349.48 26220 11677 14543 44.53% 0.451 1349.48 0.000

D 135790 83108 52682 61.20% 0.601 9314.48 49091 23322 25769 47.51% 0.478 2676.56 6637.918

E 44817 38951 5866 86.91% 0.832 4258.05 5546 3555 1991 64.10% 0.627 396.93 3861.111

F 18292 16132 2160 88.19% 0.844 1761.98 4096 2985 1111 72.88% 0.706 330.09 1431.890

G 357596 239993 117603 67.11% 0.654 26700.56 157078 90489.3146 66589 57.61% 0.568 10194.43 16506.125

OFFSITE 134143 37447 96696 27.92% 0.301 4613.41 38389 27411 10978 71.40% 0.693 3035.62 1577.795

TOTAL 980035 632018 348017 64.49% 0.630 70534.22 371574 218315.44 153259 58.75% 0.579 24552.98 45981.23

22.50 1.62 8.53

Treatment LoS VR Treated Area

Filtration 7.5 63.98 8.53

SNOUT 3 32.67 10.89

TOTAL 96.64 19.42

Extended 

Detention 4 90.0 22.50

Sub-Area

Remaining WQv 

to Treat (cu.ft.)

Filtration / SNOUT Treatment

40-hr Extended Dry Detention

Total Drainage Area to Outfall Filtration/Depression Treated Area

B19-0012 2/10/2021
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Water Features
Streams and Canals

Transportation
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Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

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: Jackson County, Missouri
Survey Area Data: Version 20, Sep 16, 2019

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

Date(s) aerial images were photographed: Sep 6, 2019—Nov 
16, 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

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

10000 Arisburg silt loam, 1 to 5 
percent slopes

C 19.2 0.7%

10024 Greenton-Urban land 
complex, 5 to 9 
percent slopes

D 294.2 10.0%

10026 Higginsville silt loam, 5 
to 9 percent slopes

C 64.2 2.2%

10113 Oska silty clay loam, 5 
to 9 percent slopes, 
eroded

D 26.5 0.9%

10116 Sampsel silty clay loam, 
2 to 5 percent slopes

C/D 22.2 0.8%

10117 Sampsel silty clay loam, 
5 to 9 percent slopes

C/D 61.8 2.1%

10120 Sharpsburg silt loam, 2 
to 5 percent slopes

C 232.0 7.9%

10122 Sharpsburg silt loam, 5 
to 9 percent slopes, 
eroded

C 5.2 0.2%

10128 Sharpsburg-Urban land 
complex, 2 to 5 
percent slopes

D 206.3 7.0%

10132 Sibley silt loam, 2 to 5 
percent slopes

C 253.0 8.6%

10136 Sibley-Urban land 
complex, 2 to 5 
percent slopes

C 458.4 15.6%

10141 Snead-Rock outcrop 
complex, 14 to 30 
percent slopes

D 194.8 6.6%

10142 Snead-Rock outcrop 
complex, 5 to 14 
percent slopes

D 287.3 9.8%

10143 Snead-Urban land 
complex, 9 to 30 
percent slopes

D 1.6 0.1%

10180 Udarents-Urban land-
Sampsel complex, 2 
to 5 percent slopes

C 40.4 1.4%

30080 Greenton silty clay loam, 
5 to 9 percent slopes

C/D 684.9 23.3%

30180 Polo silt loam, 5 to 9 
percent slopes, 
eroded

C 43.7 1.5%

Hydrologic Soil Group—Jackson County, Missouri

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/2/2020
Page 3 of 4



Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

36083 Kennebec silt loam, 1 to 
4 percent slopes, 
occasionally flooded

C 2.1 0.1%

99001 Water 39.4 1.3%

Totals for Area of Interest 2,937.2 100.0%

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 (A/D, B/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 (A/D, B/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

Hydrologic Soil Group—Jackson County, Missouri

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Page 4 of 4
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