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“This report (and plan) for the Phase III drainage design of RidgeGate East Filing No. 3 and 4 was
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Phase III Drainage Report for RidgeGate East Filing No. 3 and 4

I. GENERAL LOCATION AND DESCRIPTION

A. Site Location

The RidgeGate East Filing No. 3 and 4 are located within the north half of Section 24,
Township 6 South, Range 67 West, 6™ Principal Meridian, City of Lone Tree, Douglas County,
and State of Colorado. The Site is along and surrounded by Ridgegate Parkway east of S Lyric
St and west of Badger Gulch. The Project consists of roadway, utility, and drainage
improvements to support future development.
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Figure 1-1: Projéét Vicinify Map

B. Description of Property

Ridgegate East Filing No. 3 and 4 is approximately 42 acres and is within the Happy Canyon
Creek and Badger Gulch Drainage Basins. Both Filings are encompassed by Ridgegate
Parkway eastbound and westbound. A majority of the Site drains to Water Quality Pond D
(proposed Pond 21) and discharges into Badger Gulch directly north of Ridgegate Parkway. A
portion of Ridgegate Parkway (eastbound) on the west side of the Site drains to existing Water
Quality Pond B located on the north side of Ridgegate Parkway and directly east of Happy
Canyon Creek. A portion of Ridgegate Parkway (eastbound) on the east side of the Site drains
to existing Water Quality Pond E located on the south side of Ridgegate Parkway (eastbound)
and directly west of Badger Gulch.
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Proposed detention pond 21 is located directly north of Ridgegate Parkway (westbound) and
west of Badger Gulch. The surrounding ground cover consists of native or re-seeded grasses,
and trees and bushes reside along the banks of major drainageways. The topography generally

slopes in the direction of Badger Gulch which ultimately flow in a northeasterly direction.

From the Soil Survey of Castle Rock Area, Colorado, performed by the USDA Natural
Resources Conversation Service, the site and surrounding area consist of the following soil
types:

*  “FoB” Fondis clay loam, 1 to 3 percent slopes, HSG C

* “Ma” Manzanola clay loam, HSG C

e “NeE” Newlin gravelly sandy loam, 8 to 30 percent slopes, HSG B

*  “RmE” Renohill-Buick complex, 5 to 25 percent slopes, HSG D

For this report and drainage analysis, the site is considered HSG C and D. The soil map can be

found in Appendix A.

The FEMA FIRM exhibit in Appendix A shows a Special Flood Hazard Area (SFHA) subject
to inundation by the 1% annual chance flood in the Badger Gulch Basin. This SFHA passes
underneath the existing bridges and will not be affected by the Project.

No existing irrigation canals or ditches exist within the site. There are no significant geologic

features identified within the site.

Although this project is broken up into different phases, the drainage design considers the
ultimate build-out of the RidgeGate Development which is anticipated to occur in general
conformance with the RidgeGate Planned Development District, 6™ Amendment provided in

Appendix A.
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II. DRAINAGE BASINS AND SUB-BASINS

A. Major Drainage Basins
The Site is located within the Badger Gulch Drainage Basin. The Badger Gulch Drainage
Basin generally flows from southwest to northeast and joins Happy Canyon Creek downstream

of the Site and directly south of Lincoln Avenue.

B. Minor Drainage Basins

The minor drainage basins were established with the Ridgegate Parkway Expansion Drainage
Reports (RGPE-I and RGPE-II) as part of the Ridgegate Parkway Expansion Project that
constructed the Ridgegate Parkway northbound and southbound lane separation known as the
couplet. The Site is broken up into minor basins that are described in the table below and

outlined in the drainage map provided in Appendix G.
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Table 2-1: Minor Drainage Basin Summary

::::: D::‘l'?tn ?;:)a lmpew(l;t;sness Collection Point (3;) ::;:; Proposed Flow Pattern
Z1-E - 4.70 2.0% Type C Inlet 0.4 8.3 South to North
Z1-F . 4.70 85.0% Future Connection 11.5 26.9 South to North
72 - 0.92 80.1% 10' Type R Inlet 2.0 4.8 South to North
21 12.6 29.8
73 - 0.59 78.3% 10" Type R Inlet 1.2 3.1 South to North
22 13.9 32.8
Y1 - 1.00 77.3% 10' Type R Inlet 2.2 5.4 South to North
Y1 34.5 81.4
Y2 - 0.94 79.1% 10' Type R Inlet 2.0 5.0 South to North
Y1l 34.5 81.4
X1 - 0.56 72.4% 10' Type R Inlet 1.1 2.8 West to East
X2 - 4.46 85.0% SOMH 10.8 25.3 Southwest to Northeast
X3 . 3.25 85.0% SDMH 8.0 18.7 West to East
X1 18.6 43.7
X2 18.9 44.6
X4 - 0.75 68.6% 10' Type R Inlet 1.4 3.7 West to East
X3 20.0 47.6
W1 - 2.39 85.0% Future Connection 5.8 13.7 West to East
w2 . 1.52 69.1% 10' Type R Inlet 3.1 8.1 West to East
wi 8.9 21.7
V2 - 2.15 32.9% 10" Type R Inlet 1.3 5.5 East to West
U1 - 1.37 72.0% 10' Type R Inlet 2.7 6.8 West to East
T1 - 0.57 71.8% 10' Type R Inlet 1.2 3.0 West to East
S1 - 264 69.1% 10' Type R Inlet 3.8 10.0 West to East

III. DRAINAGE DESIGN CRITERIA

A. Regulations
The Mile High Flood District (MHFD) Urban Storm Drainage Criteria Manual, and the
Douglas County Drainage Design and Technical Criteria Manual (DC-DCM) were used in the

preparation of this report.

B. Drainage Studies, Outfall Systems Plans, Site Constraints

The following drainage studies and reports have been completed for the Site:
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* Happy Canyon Creek Flood Hazard Area Delineation, prepared by Muller
Engineering Company, dated July 2014 (FHAD-14). The FHAD-14 floodplain

information was adopted by the City of Lone Tree effective February 17, 2017.
* Happy Canyon Creek Major Drainageway Plan (MDP-14), dated March 2014, by
Muller

* Master Drainage Plan for RidgeGate — Happy Canyon Creek and Badger Gulch
Drainage Basins (MDP-17), dated February 2017, by Merrick and Company. This
report updated the MDP-14 to provide more detail related to the RidgeGate

Development.

* Phase III Drainage Report for Ridgegate Parkway Expansion — Phase I (RGPE-I),
dated October 2018, by Merrick & Company.

* Phase III Drainage Report for Ridgegate Parkway Expansion — Phase II (RGPE-II),
dated October 2018, by Merrick & Company.

This report is in conformance with the five previously completed drainage reports. The RGPE-
II Report was the main governing document for the inlet and storm sewer design. The minor
drainage basins established in the RGPE reports were used for this report. The FHAD-14 was

used to confirm the pond discharge into Badger Gulch.

Phase III Drainage Reports prepared for future developments and improvements tributary to

the couplet area are anticipated to conform to this report and the previous drainage studies.

C. Hydrology

The Point Precipitation Frequency Estimates from the NOAA Atlas 14 were used to determine
the 1-hour point rainfall depth for the different recurrence intervals. Based on the 60-minute
duration, the 5-year and 100-year depths for Lone Tree are 1.10 inches and 2.27 inches. The
same depths from the prior RGPE-I and -II reports were 1.43 inches and 2.60 inches, which
accounts for some of the decreases in flows. The Point Precipitation Frequency Estimate for

Lone Tree is provided in Appendix A.
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The Rational Method was used to calculate runoff for the design of the inlets and storm sewer.

Rational Method calculations are provided in Appendix B and excerpts from the RGPE-I and

RGPE-II reports are provided in Appendix A.

A comparison table of flows at critical points is provided below:

Table 3-1: RGPE-II Flow Comparisons at Key Design Points

Filing No. 3 100-Yr Storm RGPE-Il 100-Yr Storm
Filing No. 3 Design Event Flow Event Flow

Point (cfs) RGPE-II Design Point (cfs)

Z2 32.8 D1 (D4 Inlet Type D) 35.2

Y1l 814 D5 (D8 Inlet Type D) 96.8

X3 47 .4 D10 Inlet Type D 49.0

w1 22.0 D8 (D12 Ex Inlet Type R L 10) 8.0

Inlet S1 10.0 Inlet E1 10.2

At design point W1, the proposed flow is more than the existing flow because of some

adjustments made to the proposed developments. The Hydraflow model of RGPE-II Storm D

was rerun to confirm the capacity of the existing system to handle the proposed changes.

RGPE-II Storm E Hydraflow was rerun as well, since the tie-in points had changed for the

flows. See Section III.D Hydraulics for more information.

Table 3-2: RGPE-I Flow Comparisons at Key Design Points

Filing No. 3 100-Yr RGPE-I 100-Yr Storm
Filing No. 3 Design Storm Event Flow Event Flow
Point (cfs) RGPE-1 Design Point (cfs)
Inlet V2 5.5 Inlet C3 5.9

The Colorado Urban Hydrograph Procedure (CUHP) was used to calculate runoff for the

Badger Gulch Subcatchments to design the detention pond. The CUHP calculations can be

found in Appendix F.
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D. Hydraulics
Per Douglas County drainage design criteria, the 5-year and 100-year design storms were used

in the design of stormwater conveyance facilities.

Street sections and storm drainage inlet capacities have been determined using the MHFD
“MHFD-Inlet v5.01” excel spreadsheet (version 5.01, April 2021). Inlet calculations are
provided in Appendix C. There are several inlets that were not included in the calculations
because flows to these inlets have not increased in the proposed improvements. A table of the

inlet flow comparisons is below:

Table 3-3: Inlet Flow Comparison to RGPE-II and RGPE-I

Filing No. 3 Flow Existing Flow
Filing No. 3 Inlet (cfs) Existing Inlet (cfs)
Inlet W2 3.0 Inlet D12 (RGPE-II) 3.2
Inlet V2 5.5 Inlet C3 (RGPE-I) 5.9
Inlet U1 4.0 Inlet E3 (RGPE-II) 6.9
Inlet S1 10.0 Inlet E1 (RGPE-II) 10.2

Storm sewer capacities and hydraulic grade line (HGL) calculations have been determined
using the Hydraflow Storm Sewer Extension for Autodesk. Storm sewer and HGL calculations

are provided in Appendix D.

E. Water Quality Enhancement

Water quality for most of the Site will be provided by proposed Pond 21. Pond 21 is design to
provide water quality for the excess urban runoff volume (EURYV) for the Site. The EURV for
the Site is 3.69 acre-feet.

Pond 21 is designed to release the EURV over a 72-hour period. The MHFD “UD-
Detention v4-05" excel spreadsheet was used for the pond design. Pond calculations are

provided in Appendix E.

WQ Pond B from RGPE-I was analyzed for impacts. Basin V2 corresponds to Basin C3 from
the RGPE-I report. With this project, a turn lane is added into the basin V2 area, increasing the
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imperviousness of the basin. Also with this project, the inlet capturing flows from Basin C4
from RGPE-I was removed and flows are now captured by Inlet Z2. With all the basin
revisions, the water quality volume required for WQ Pond B has been reduced and no

improvements are required.

Table 3-4: WQ Pond B Comparison

WQ Pond B RGPE-I Filing No. 3
Watershed Area (ac) 44.84 44.64
Watershed Imperviousness 15.55% 15.47%

WQ Pond E from RGPE-II was analyzed for impacts as well. Basins S1, T1, and U1 all drain
to the existing WQ Pond E. The imperviousness of these basins was increased from the RGPE-
II report due to turn lanes and sidewalk improvements. The changes in watershed area and

watershed imperviousness are outlined below:

Table 3-5: WQ Pond E Comparison

WQ Pond E RGPE-II Filing No. 3
Watershed Area (ac) 24.49 24.79
Watershed Imperviousness 73.90% 74.20%

With the change in area and imperviousness, the required water quality capture volume for
WQ Pond E increased from the RGPE-II Report. The following table presents the WQCV

from the original design, as-built condition, and current report.

Table 3-6: WQ Pond E Design Summary

RGPE-I| As-Built Filing No. 3
WQCV (ac-ft) 0.522 0.689 0.610

The proposed design does not increase the required water quality volume beyond the existing
pond’s water quality capture volume. Therefore, there are no proposed improvements to WQ

Pond E. WQ Pond E calculations are included in Appendix E.
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IV.STORMWATER MANAGEMENT FACILITY DESIGN

A. Stormwater Conveyance Facilities

The proposed drainage improvements will be in either public right-of-way, dedicated tracts of
land, or in drainage easements dedicated to the City of Lone Tree. Upon acceptance by the
City, in conformance with the terms of the Annexation Agreement, the storm drainage
infrastructure (inlets, pipes and manholes) will become the City’s responsibility for

maintenance.

B. Stormwater Storage Facilities
Proposed detention Pond 21 is designed to provide 100-year detention so that the peak flow

rate of Badger Gulch is not increased.

Per the FHAD-14, “All runoff from developing areas within Ridgegate will be captured and
attenuated in EURV-only ponds located offline from mainstem Happy Canyon Creek and
Badger Gulch.” The FHAD-14 goes on to state, “In addition to the sub-regional offline EURV
ponds, the conceptual design plans call for 100-year online peak-skimming detention
facilities.” Since there are no 100-year online peak-skimming detention facilities on Badger

Gulch constructed to date Pond 21 will provide flood detention in the interim.

Once 100-year online peak-skimming detention facilities are constructed on Badger Gulch it

is anticipated Pond 21 could be modified to provided EURV-only.

To confirm the proposed development and Pond 21 discharge does not increase the 100-year
peak flowrate in Badger Gulch the CUHP/SWMM data from the FHAD-14 was used to model

the proposed development and pond.

The FHAD-14 used CUHP version 1.3.3. Since 2014 there has been many software updates
and the current version of CUHP is version 2.0.1. The original CUHP/SWMM data was
entered into the new version of CUHP with the most current rainfall data to determine the 100-
year flow in Badger Gulch prior to any improvements. The following Table presents the

changes in runoff between versions of CUHP.
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Table 4-1: FHAD-14 SWMM Results by CUHP

CUHP Version V1.3.3 V2.0.1

60-Minute Duration, 100-Year Recurrence Depth (in) 2.58 2.27
Location SWMM Node (cfs)* (cfs)
Downstream of Pond 21 BGO11 1,489 1,266
Badger Gulch / Pond 21 Junction BG010 1,362 1,172
Upstream of Pond 21 BG009 1,321 1,142

*FHAD-14, Appendix B, page B-15

The current version of CUHP combined with the current NOAA Atlas data resulted in a
decrease in runoff of approximately 17 percent. Since the completion of the FHAD-14 the
Ridgegate Parkway Expansion Project (Couplet) was completed within the Badger Gulch
Basin. The Couplet reduced the area draining to Happy Canyon Creek and increased the area
draining to the Badger Gulch Basin. The CUHP basins were updated to reflect the existing
roadway. The following table presents the changes in runoff between the FHAD-14 (version

2.0.1) and the current existing condition.

Table 4-2: SWMM Results for the FHAD-14 and Existing Conditions

100-YR Existing | 100-YR Existing
Location SWMM Node (cfs) Couplet (cfs)
Downstream of Pond 21 BGO11 1,266 1,286
Badger Gulch / Pond 21 Junction BG010 1,172 1,194
Upstream of Pond 21 BG009 1,142 1,168

The Couplet Project increased the runoff in Badger Gulch by approximately two percent. With
the 100-year existing couplet baseline flow rate established, the CUHP Couplet Drainage Basin
(E190) was then altered to represent the proposed development and Pond 21 was added to the
model. Pond 21 discharges to SWMM node BGO010, the following table presents the existing

and developed runoft.

10
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Table 4-3: SWMM Results for Existing Couplet and Developed Couplet

100-YR Existing | 100-YR Developed
Location SWMM Node Couplet (cfs) Couplet (cfs)
Downstream of Pond 21 BGO11 1,286 1,282
Badger Gulch / Pond 21 Junction BG010 1,194 1,193
Upstream of Pond 21 BG009 1,168 1,168

Based on the SWMM results the proposed development will not increase the 100-year peak
runoff within Badger Gulch.

C. Floodplain Modification
Badger Gulch is located inside a FEMA Zone A designated floodplain. All proposed
improvements will remain outside the FEMA designated floodplain; therefore, no

modifications are necessary.

D. Additional Permitting Requirements
There are wetlands that exist along Badger Gulch; however, no wetlands will be impacted with

this project.

. CONCLUSIONS

A. Compliance with Standards
This Phase III Drainage Report is in compliance with the Douglas County and Mile High Flood
District Standards.

B. Variances

The Douglas County Standards specifies drop within a manhole from upstream pipe invert to
downstream pipe invert normally not exceed 1-foot. Due to terrain relief across the site and
utility crossings, drops greater than 1-foot were utilized along the lateral lines to avoid
increasing the depth of the storm sewer network. Therefore, a variance is requested to increase

the manhole drop height requirement to greater than 1-foot.

11



Phase III Drainage Report for RidgeGate East Filing No. 3 and 4

C. Drainage Concept
The drainage concept and proposed stormwater facilities are in substantial compliance with

the FHAD, MDP-14, MDP-17, RGPE-I and RGPE-II Reports.

12
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Hydrologic Soil Group—Castle Rock Area, Colorado
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Hydrologic Soil Group—Castle Rock Area, Colorado
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Hydrologic Soil Group—Castle Rock Area, Colorado

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

FoB Fondis clay loam, 1to 3 |C 60.6 36.8%
percent slopes

Ma Manzanola clay loam C 28.8 17.5%

NeE Newlin gravelly sandy B 53.3 32.4%
loam, 8 to 30 percent
slopes

RmE Renohill-Buick complex, |D 21.9 13.3%
5 to 25 percent slopes

Totals for Area of Interest 164.5 100.0%

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.

6/11/2022
Page 3 of 4
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Hydrologic Soil Group—Castle Rock Area, Colorado

Rating Options

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher

UsDA  Natural Resources Web Soil Survey 6/11/2022
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Zone 1

40" Average Height limitation (3 story),
excluding 14' mechanical overruns,
parapets and special roof features.

Zone 2

70" Average Height limitation (5 story),
excluding 14' mechanical overruns,
parapets and special roof features.

P

s
Zone 3

145' Average Height limitation (11
story), excluding 14' mechanical
overruns, parapets and special roof
features.

ll Z

%%

X

Zone 4

175' Average Height limitation (12
story), excluding 14' mechanical
overruns, parapets and special roof
features, with allowance for up to 10
buildings with 25,000 s.f. maximum
footprint at up to 250" height limit (20
story).

N
N\

View Corridors

1,2,4: External Views

2,3,4: Internal Views

Site Planning Criteria, to be de-
veloped with Detailed Plans, will
organize Open Space and surface
parking along these corridors and
require adjacent buildings to be
stepped

V

YOSEMITE S

Transit Station legend \Z

% Sky Ridge Station
In-line mixed-use/neighborhood station with a mix
of uses and pedestrian connections to the adja-
cent medical center. This station is within walking
distance to adjacent neighborhood and features a
Kiss-and-Ride drop off for RTD and other shuttle
services.

-j"‘v"‘:LnTr ity Center Station
In-line urban station with high density mixed-use
commercial, office retail and residential.

RidgeGate Parkway Station

End-of-line station with medium density de-
velopment surrounding the site consisting of
commercial, office, and retail uses. The station
features a 1,300 car garage, RTD local and re-
gional bus connections, and provisions for other
shuttle services.
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RIDGEGATE, 6th Amendment

(an amendment to the PDD formerly known as RidgeGate, 5th Amendment, approved by the City of Lone Tree, and recorded at 201818230 on March 28, 2018)
Sections 13, 14,15, 22, 23, 24 and a portion of Section 21, Township 6 South, Range 67 West of the 6th Principal Meridian
City of Lone Tree, State of Colorado (3,515 Acres)
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Master Developer

Coventry Development Corp. — Colorado
10270 Commonwealth Street, Suite B
Lone Tree, Colorado 80124

Legend

> Planning Areas

(See PDD for detailed infor-
mation and standards)

Rural Residential
(RR)

Residential Mixed Use
(R/M-U)

Commercial Mixed Use

(C/M-U) NOTE: c/Mu #5 restricted
to 100% commercial use

City Center

(C/C)

Open Space

(G8)

Institutional

Schweiger Ranch (SR)

Note: Topographic
Interval is 20 feet.

Planning Area
Designation
parcel gross
# acreage

Landscape Architect:
DESIGNWORKSHOP
1390 Lawrence Street, Suite 100
Denver, Colorado 80204

(303) 623-5186

0 300 600 1200

Not to Scale
Revised: 11/21/2019

PDD Land Use Plan
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https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=39.5206...

NOAA Atlas 14, Volume 8, Version 2

Location name: Lone Tree, Colorado, USA*
Latitude: 39.5206°, Longitude: -104.8457°

Elevation: 6041.64 ft**
* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Deborah Martin, Sandra Pavlovic, Ishani Roy, Michael St. Laurent, Carl Trypaluk, Dale

Unruh, Michael Yekta, Geoffery Bonnin

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular

’ PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)’
i Average recurrence interval (years)
Duration
[ 1 2 | 5 10 [ 25 || 50 [ 100 [ 200 | 500 | 1000
5-min 0.222 0.278 0.373 0.456 0.575 0.671 0.770 0.875 1.02 1.13
(0.179-0.278) |(0.224-0.348) |(0.299-0.469) |(0.363-0.576) |(0.443-0.760) |(0.504-0.899) |(0.558-1.06) |(0.607-1.24) |(0.679-1.49) |(0.733-1.68)
10-min 0.325 0.407 0.546 0.667 0.841 0.982 1.13 1.28 1.49 1.66
(0.262-0.407){(0.327-0.510) |(0.438-0.687) |(0.532-0.843) | (0.649-1.11) || (0.738-1.32) |(0.818-1.55) |(0.889-1.82) |(0.994-2.18) | (1.07-2.46)
15-min 0.396 0.496 0.666 0.814 1.03 1.20 1.38 1.56 1.82 2.02
(0.319-0.497) ((0.399-0.622) |(0.534-0.838) | (0.648-1.03) || (0.792-1.36) || (0.900-1.61) [(0.997-1.89) | (1.08-2.22) | (1.21-2.66) | (1.31-3.00)
30-min 0.532 0.666 0.895 1.09 1.38 1.61 1.84 2.09 2.44 2.71
(0.428-0.666) |(0.536-0.836) | (0.717-1.13) || (0.870-1.38) || (1.06-1.82) || (1.21-2.15) |(1.34-2.54) |(1.45-2.97) | (1.62-3.56) | (1.75-4.01)
60-min 0.678 0.830 1.10 1.33 1.68 1.97 2.27 2.59 3.05 3.41
(0.546-0.850) | (0.668-1.04) | (0.878-1.38) || (1.06-1.68) || (1.30-2.23) || (1.48-2.64) |(1.65-3.13) |(1.80-3.69) | (2.03-4.47) | (2.21-5.05)
2-hr 0.824 0.994 1.30 1.57 1.98 2.33 2.70 3.09 3.66 4.1
(0.669-1.02) | (0.805-1.24) | (1.05-1.62) | (1.26-1.97) | (1.55-2.62) || (1.77-3.11) | (1.98-3.70) | (2.17-4.37) | (2.46-5.31) | (2.68-6.03)
3-hr 0.928 1.10 1.42 1.7 215 2.53 2.94 3.39 4.03 4.55
(0.756-1.15) || (0.896-1.36) | (1.15-1.76) | (1.38-2.13) | (1.70-2.84) || (1.94-3.37) | (2.17-4.02) | (2.39-4.76) | (2.73-5.83) | (2.98-6.63)
6-hr 1.13 1.33 1.70 2.04 2.55 299 3.47 3.98 4.72 5.33
(0.929-1.39) | (1.09-1.64) | (1.39-2.09) | (1.65-2.52) | (2.02-3.33) || (2.31-3.94) | (2.58-4.69) | (2.84-5.54) | (3.23-6.76) | (3.53-7.68)
12-hr 1.38 1.64 210 2.51 3.1 3.61 413 4.70 5.49 6.12
(1.14-1.68) | (1.35-2.00) | (1.73-2.56) | (2.05-3.07) || (2.47-3.99) || (2.79-4.69) || (3.09-5.51) | (3.36-6.44) | (3.77-7.74) | (4.09-8.73)
24-hr 1.69 1.99 2.52 2.98 3.65 419 4.75 5.35 6.17 6.82
(1.40-2.03) | (1.66-2.40) | (2.09-3.05) | (2.45-3.62) | (2.91-4.62) | (3.26-5.37) || (3.57-6.25) | (3.85-7.23) | (4.27-8.59) | (4.59-9.61)
2.da 2.02 2.34 2.89 3.37 4.07 4.64 5.23 5.86 6.73 7.42
y (1.69-2.41) | (1.96-2.80) | (2.41-3.47) | (2.80-4.06) | (3.28-5.11) || (3.64-5.89) || (3.97-6.82) | (4.26-7.85) | (4.70-9.27) | (5.04-10.3)
3.da 218 2.54 3.15 3.67 4.42 5.02 5.65 6.30 7.20 7.90
y (1.83-2.59) | (2.13-3.02) | (2.64-3.75) | (3.06-4.40) | (3.57-5.50) || (3.96-6.33) || (4.30-7.30) | (4.60-8.37) | (5.05-9.83) | (5.39-10.9)
4-da 2.30 2.69 3.35 3.91 4.71 5.34 5.99 6.67 7.59 8.30
y (1.94-2.72) | (2.27-3.19) | (2.81-3.98) | (3.27-4.67) | (3.81-5.82) || (4.22-6.70) || (4.57-7.70) | (4.88-8.80) | (5.34-10.3) | (5.69-11.4)
7-da 2.63 3.06 3.79 4.41 5.29 5.98 6.69 7.43 8.42 9.19
y (2.23-3.09) | (2.60-3.61) | (3.21-4.48) | (3.71-5.23) || (4.31-6.49) || (4.76-7.44) || (5.14-8.52) | (5.47-9.72) | (5.97-11.3) | (6.34-12.5)
10-da 295 3.40 4.16 4.80 5.711 6.44 7.18 7.95 9.00 9.81
Yy (2.52-3.46) | (2.90-3.99) | (3.53-4.88) | (4.05-5.67) | (4.67-6.97) || (5.14-7.96) || (5.54-9.10) | (5.88-10.3) | (6.41-12.0) | (6.80-13.3)
20-da 3.92 4.40 5.21 5.90 6.88 7.65 8.45 9.28 10.4 1.3
y (3.37-4.55) | (3.78-5.11) || (4.45-6.07) | (5.01-6.90) | (5.67-8.30) | (6.16-9.36) || (6.58-10.6) | (6.93-11.9) | (7.47-13.7) | (7.89-15.1)
30-da 4.70 5.25 6.18 6.95 8.03 8.87 9.72 10.6 1.8 12.7
Yy (4.05-5.42) | (4.53-6.07) | (5.30-7.16) | (5.94-8.09) | (6.64-9.61) || (7.17-10.8) || (7.60-12.1) | (7.95-13.5) | (8.49-15.4) | (8.90-16.8)
45-da 5.62 6.35 7.51 8.47 9.75 10.7 1.7 12.6 13.8 14.7
y (4.87-6.45) | (5.49-7.29) | (6.48-8.66) | (7.26-9.80) | (8.07-11.6) || (8.68-12.9) || (9.14-14.4) | (9.49-15.9) | (10.0-17.9) | (10.4-19.5)
60-da 6.36 7.28 8.74 9.89 1.4 12.5 13.6 14.6 15.9 16.8
y (5.53-7.28) | (6.32-8.34) | (7.56-10.0) | (8.51-11.4) || (9.44-13.4) | (10.2-14.9) || (10.7-16.6) | (11.0-18.3) | (11.5-20.4) | (11.9-22.0)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency
estimates (for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at
upper bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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PDS-based depth-duration-frequency (DDF) curves
Latitude: 39.5206"°, Longitude: -104.8457"

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?1at=39.5206...
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US Department of Commerce
National Oceanic and Atmospheric Administration
National Weather Service
National Water Center
1325 East West Highway
Silver Spring, MD 20910
Questions?: HDSC.Questions@noaa.gov
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PHASE III DRAINAGE REPORT
FOR
RIDGEGATE PARKWAY EXPANSION - PHASE 1

LONE TREE, CO

October 2018
Prepared For:

City of Lone Tree
9220 Kimmer Dr., Suite 100
Lone Tree, Colorado 80124

Phone: (303) 708-1818

Prepared By:

000 MERRICK®
000 & COMPANY

5970 Greenwood Plaza Blvd
Greenwood Village, CO 80111
Phone: (303) 751-0741

Merrick Job No. 65119564



_| | M E R R I c K® Merrick & Company Job Name: Ridgegate Parkway Expansion

LI L 5970 Greenwood Plaza Blvd. Job Number: 65119564
OO0 & COMPANY  Greenwood Village, CO 80111 Date: 9/26/2018
Ph: (303) 751-0741 By: G. LEE

Ridgegate Parkway Expansion
Composite Runoff Coefficient Calculations

Location: Douglas County
Municipality: Douglas County
Minor Design Storm: 5 Runoff Coefficient (UDFCD Vol 1, Chp 6, Sec. 2.5.1)
Major Design Storm: 100 NRCS Soil Storm Return Period
Soil Type: C/D Group  |2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
A C=0.84i"1.302 [C=0.86i"1.276 |C=0.87i"1.232 |C=0.84i"1.124 |C=0.85i+0.025 |C=0.78i+0.110
B C=0.84i"1.169 [C=0.86i"1.088 |C=0.81i+0.057 |C=0.63i+0.249 |C=0.56i+0.328 |C=0.47i+0.426
C/D C=0.83i"1.122 |C=0.82i+0.035 |C=0.74i+0.132 |C=0.56i+0.319 |C=0.49i+0.393 |C=0.41i+0.484
Basin Design Data
1(%)=| 100% | 90% 85% 75% 55% 45% 2% 2% i(%) Runoff Coeff's
. . Ad ives/ Alscape AI (c/D
Basin Design | Apaved M Awicowsene | Anesres | Anores | Auo res seare Atotal A | % @ s c10 €100
; /D soil soil) Total (ac) mp (%)
Name POt | reers (sA)|  WaNs (sf) (sf) (sf) sf) | ¢ (sf)
(sf) (sf) (sf)
Cc1 - 22,367 9,200 70,007 101,574 233 31.6% 0.23 0.29 0.37 0.61
Cc2 - 25,625 | 19,414 112,011 157,050 3.61 28.9% 0.21 0.27 0.35 0.60
C2-F - 25,625 | 19,414 26,025 71,064 1.63 61.4% 0.48 0.54 0.59 0.74
Cc3 - 13,973 | 12,356 64,960 91,289 2.10 28.9% 0.21 0.27 0.35 0.60
C3-F - 13,973 | 12,356 10,961 37,290 0.86 67.9% 0.54 0.59 0.63 0.76
ca - 4,250 3,523 3,202 10,975 0.25 68.2% 0.54 0.59 0.64 0.76
C5-0 - 1,217,202 | 1,217,202 27.94 2.0% 0.01 0.05 0.15 0.49
Cé-F - 260,012 | 790,290 1,050,302 2411 47.5% 0.36 0.42 0.48 0.68
C7-F - 554,627 66,347 620,974 14.26 76.1% 0.61 0.66 0.70 0.80
Pond B 66,215 | 44,493 0 0 0 0 0 1,467,382 | 1,578,090 36.23 8.6% 0.05 0.11 0.20 0.52

9564 _Basin C Rational Calculations.xlsx Developed C
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td MERRICK®
00 & COMPANY

Ridgegate Parkway Expansion
Time of Concentration Calculations

Merrick & Company

5970 Greenwood Plaza Blvd.
Greenwood Village, CO 80111

Ph: (303) 751-0741

Job Name: Ridgegate Parkway Expansion
Job Number:

65119564

Date: 9/26/2018
By: G. LEE

Location: Douglas County
Municipality: Douglas County
Minor Design Storm: 5
Major Design Storm: 100 =(0.395(1.1-C5)(L;*0.5))/(S,"0.33)
Soil Type: c/D t=Ly/(60V,)
Urban t.=(26-17i)+L,/(60(14+9)*(5;1.5))
Sub-Basin Dat Initial Overland Time (t;) Travel Time (t) t. C tc Urbanized Check ON t
ub-Basin Data ' t=Length/(Velocity x 60) <Comp ¢ Srhanized thee Final
Basin Design A Upper t, Length Velocit! t, Time of L, S. Min
.g rotal i(%) c5 most  |Slope (%) ! 8 Slope (%) Type of Land Surface C, Y t Conc t DT Urban t,
Name Point (ac) Length (ft) (min) (ft) (fps) (min) brt=t, (ft) (%) te
Paved areas & shall
c1 - 233 | 31.6% | 294% | 33 3.4% 56 699 2.9% aved areas & shaflow 20 34 34 91 7320 2.9% 260 91
paved swales
Paved areas & shall
c2 - 361 | 289% | 027 | 300 | 61% | 144 | 755 3.2% aved areas & shaflow 20 36 35 179 | 10550 | 3.9% 279 179
paved swales
Paved areas & shall
c2F - 163 | 614% | 054 52 2.0% 59 755 3.2% aved areas & shaflow 20 36 35 9.4 807.0 3.1% 199 9.4
Paved areas & shall
c3 = 210 | 289% | 027 | 300 | 20% | 209 | 434 1.5% aved areas & shaflow 20 24 3.0 2338 734.0 1.7% 283 238
T
c3-F - 086 | 67.9% | 059 47 2.0% 51 284 1.5% aved areas & shaflow 20 24 19 7.0 3310 1.6% 168 7.0
paved swales
Paved areas & shall
ca - 025 | 682% | 059 74 2.0% 63 126 0.8% aved areas & shaflow 20 18 12 75 2000 11% 161 75
paved swales
Cs5-0 - 2794 | 20% | 005 | s00 | 50% | 251 | 1800 | 2.7% | ShortPasture and lawns 7 12 26.1 512 | 23000 | 31% 491 49.1
Paved areas & shall
c6-F - 2411 | 475% | 042 100 | 20% | 98 | 2247 | 40% aved areas & shaflow 20 40 9.4 192 | 23470 | 39% 306 192
paved swales
Paved areas & shall
c7-F - 1426 | 76.1% | 066 00 | 20% 64 | 1455 | 4.0% aved areas & shaflow 20 40 6.1 125 | 15550 | 3.8% 198 125
paved swales

9564 _Basin C Rational Calculations.xlsx
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MERRICK"

00 Greenwood Village, CO 80111
& COMPANY Ph: (303) 751-0741

Ridgegate Parkway Expansion

Merrick & Company
5970 Greenwood Plaza Blvd.

Job Name: Ridgegate Parkway Expansion
Job Number:

Date
By

65119564
: 9/26/2018
: G. LEE

Developed Storm Runoff Calculations

Design Storm : Point Hour Rainfall (P1) :  1.43 |'=(28.5 P1)/ (10 + TC)0.786)
Direct Runoff Total Runoff Inlets Pipe - Pipe/Swale Travel Time
S — o =
2 < g g = B = — £ 3 - — S 3 2 é 3 g g 2 f 2 pet ::; = E
A - g e | E | < 5 I < £ | 8 5 2 |8g|ef| 3| &8 | |88l 2|8 | ¢E |3 8
& 8 2 & 2 b = ] L R = ] < o |cg|ag]| & » & |s§] 8 g = o 2
PHASE Il
c5-0 - 27.94 | 005 | 49.1 1.44 1.65 24 Coni?;tzeé’:;’rgzgﬁon 24 00 | 30in | RCP | 20% | 24 | 580 | 67 12 | 092 | 50.02
c4 - 0.25 059 | 75 | 015 4.30 06 Inlet Type R L10 06 00 | 18in | RCP | 80% | 06 | 207 | 1391 | 05 | 427 | 1177
c5 Combined Flows (C5-0-C4) | 50.02 | 1.59 163 | 26 Manhole Slab Base 36in | RCP | 1.0% | 26 | 667 | 454 | 1.1 | 6.89 | 56.92
c3 - 2.10 027 | 238 | o057 | 256 | 15 Inlet Type R L10 15 00 | 18in | RCP| 80% | 15 | 207 | 185 | 12 | 025 | 24.05
c3 Combined Flows (C5-0, C4, C3) | 56.92 | 2.16 150 | 3.2 Manhole Slab Base 42in | RCP | 32% | 32 |180.0| 781 12 | 11.09 | 68.00
c2 - 3.61 027 | 179 | 098 298 2.9 Inlet Type R L10 2.9 00 |36in|RCP| 22% | 29 | 93| 673 | 12 | 091 | 1881
c1 - 2.33 029 | 91 0.68 4.01 2.7 Inlet Type R L10 27 00 | 18in | RCP | 80% | 27 | 207 | 205 | 23 | 021 | 931
1 Combined Flows (C5-0-C1) | 68.00 | 3.82 133 | 5.1 Manhole Box Base 42in | RCP | 33% | 51 |1817| 549 | 18 | 496 | 7297
FUTURE
C6-F - 24.11 042 | 192 | 1023 | 287 294 P'”%Fi‘:"’ggn(nip;)cia') 294 | 00 | 36in| RCP | 1.1% | 294 | 712 | 14885 | 125 | 020 | 19.40
c4 - 0.25 059 | 75 | 015 4.30 06 Inlet Type R L10 06 00 |18in|RCP| 80% | 06 | 207 | 185 | 05 | 057 | 807
c4 Combined Flows (C6-F-C4) | 19.40 | 1038 | 2.86 | 297 | Manhole Slab Base 36in | RCP | 1.3% | 207 | 749 | 5815 | 126 | 077 | 20.17
C3-F - 0.86 059 | 70 | o051 | 440 | 22 Inlet Type R L10 15 00 |18in|RCP| 80% | 15 | 207 | 185 | 12 | 025 | 725
c3 Combined Flows (C6-F, C4, C3-F) [ 2017 | 1089 | 280 | 305 | Manhole Siab Base 36in | RCP | 2.8% | 305 | 1116 781 | 129 | 101 | 2117
C7-F - 1426 | 066 | 1250 | 9.40 353 331 P'”?é‘:"’ggﬂﬁ‘ﬁf“') 331 00 | 36in| RCP | 20% | 331 | 943 | 35 | 141 | 004 | 1254
C2-F - 1.63 054 | 940 | 0.88 3.96 35 Inlet Type R L10 2.9 0.0
c2 Combined Flows (C7-F,C2-F) | 1254 | 1028 | 352 | 362 Inlet Type R L10 36in | RCP | 22% | 362 | 983 | 793 | 154 | 0.09 | 1263
c1 - 2.33 020 | 91 | oes | a01 | 27 Inlet Type R L10 27 00 | 18in | RCP | 80% | 27 | 207 | 30 23 | 021 | 931
c1 Combined Flows (C7-F-C1) | 21.17 | 2185 | 273 | 59.6 | Manhole Box Base 42in | RCP | 33% | 596 | 1817 | 549 | 217 | 042 | 2160

9564 _Basin C Rational Calculations.xlsx
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MERRICK"

& COM PANY Greenwood Village, CO 80111

Merrick & Company

5970 Greenwood Plaza Blvd. Job Number:
Date

Ph: (303) 751-0741 By

Ridgegate Parkway Expansion

65119564
: 9/26/2018
: G. LEE

Job Name: Ridgegate Parkway Expansion

Developed Storm Runoff Calculations

Design Storm : 100 Year Point Hour Rainfall (P1) :  2.60 |'=(28.5 P1) /(10 + TC)"0.786)
Direct Runoff Total Runoff Inlets Pipe Pipe/Swale Travel Time
[0}
5 — |2 =
P = ° — — @ o - —_ €
el 5| . | 8 E |l o . £le (S| 2| = | 5|88 = | & 3
2 = B ° = s = _ e 8 = _ ] 8 & |85| = ) 3 |=2z] € ¢ - E
c 5 < 5 £ 8 E 0 h = E 0 = 3 E_|og| = @ [ %G £ B3 = = @
2 2 g g £ | = £ e | £ 5 g | 2 3 E | 85|85 8| & | & 58| 2|5 | E| = 5
o [a] < 4 £ [$) = ] [ N = ] £ ] gg |ag| & n a | 28 4 > = 2 z
PHASE Il
c5-0 - 27.94 | 049 | 491 | 1375 | 3.0 c 30 tReé”fgrgedt. 413 | 00 | 30in|RCP| 20% | 413 | 580 | 67 | 210 | 005 | 49.15
oncrete £n ection
c4 5 0.25 076 | 75 | 0.19 7.81 Inlet Type R L10 1.5 00 | 18in | RCP | 8.0% | 1.5 | 297 | 139.1 | 1.3 | 1.82 | 9.32 f|Inlet Vl|
c5 Combined Flows 4915 | 1395 | 3.00 | 41.8 | Manhole Siab Base 36in | RCP | 1.0% | 418 | 667 | 454 | 178 | 043 | 4958
c3 5 2.10 060 | 238 | 126 | 4.66 Inlet Type R L10 45 13 | 18in | RCP | 8.0% | 45 | 297 | 185 | 39 | 008 | 23.88 I]Inlet V2|
c3 Combined Flows (C5-O, C4, C3) | 49.58 | 15.21 298 | 454 | Manhole Slab Base 42in | RCP | 32% | 454 | 1800 781 | 165 | 079 | 50.37
c2 - 3.61 060 | 17.9 | 217 541 11.8 Inlet Type R L10 8.3 48 | 36in|RcP | 22% | 83 | 983 | 673 | 35 | 032 | 1822
c1 - 2.33 0.61 9.1 1.43 7.29 10.4 Inlet Type R L10 74 30 |18in | RCP | 80% | 74 | 207 | 2905 | 63 | 0.08 | 9.18
1 Combined Flows (C5-0-C1) | 50.37 | 18.81 295 | 555 | Manhole Box Base 42in | RCP | 33% | 555 | 1817 | 549 | 202 | 045 | 50.82
FUTURE
C6-F - 24.11 068 | 192 | 1636 | 522 85.5 P'”%Fi‘:"’ggn(nip;)c'a') 855 | 00 | 36in| RCP | 1.1% | 855 | 71.2 | 14885 | 363 | 0.07 | 19.27
c4 - 0.25 076 | 75 | 019 7.81 15 Inlet Type R L10 15 00 |18in|RCP| 80% | 15 | 207 | 185 | 13 | 024 | 774
c4 Combined Flows (C6-F-C4) | 19.27 | 1656 | 521 | 863 | Manhole Slab Base 36in | RCP | 1.3% | 86.3 | 749 | 5815 | 366 | 026 | 1953
C3-F - 0.86 076 | 7.0 | 065 | 7.99 | 52 Inlet Type R L10 45 13 | 18in | RcP | 80% | 45 | 207 | 185 | 39 | 008 | 7.08
c3 Combined Flows (C6-F, C4, C3-F) | 19.53 | 17.21 518 | 89.1 | Manhole Slab Base 36in | RCP | 2.8% | 891 | 1116 781 | 378 | 034 | 19.88
C7-F - 1426 | 0.80 | 1250 | 11.35 | 6.41 72.8 P'ug(Fi‘:'Vggn(ri‘g)c'a') 728 | 00 | 36in| RCP | 20% | 728 | 943 | 35 | 309 | 002 | 1252
C2-F - 1.63 074 | 940 | 1.20 7.20 8.6 Inlet Type R L10 8.3 48
c2 Combined Flows (C7-F,C2-F) | 1252 | 1255 | 6.41 | 804 Inlet Type R L10 36in | RCP | 22% | 804 | 983 | 793 | 341 | 004 | 1256
c1 - 2.33 0.61 9.1 | 1.43 | 7.29 | 10.4 Inlet Type R L10 74 30 | 18in | RCP | 80% | 74 | 207 | 30 63 | 008 | 918
c1 Combined Flows (C7-F-C1) | 19.88 | 3119 | 513 | 160.0 | Manhole Box Base 42in | RCP | 33% | 1600|1817 | 549 | 582 | 0.16 | 20.03

9564 _Basin C Rational Calculations.xlsx
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Version 4.05 Released March 2017

|| ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: Enter Your Project Name Here
Inlet ID: BASIN C3
Y
_?_%;mk‘“i
|
£l
8-l
@
= 4 B 8
IGutter Geometry (Enter dat: the blue cells'

Maximum Allowable Width for Spread Behind Curb
Side Slope Behind Curb (leave blank for no conveyance credit behind curb)
Manning's Roughness Behind Curb (typically between 0.012 and 0.020)

Height of Curb at Gutter Flow Line

Distance from Curb Face to Street Crown

Gutter Width

IStreet Transverse Slope

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft)

Street Longitudinal Slope - Enter 0 for sump condition

Manning's Roughness for Street Section (typically between 0.012 and 0.020)

Max. Allowable Spread for Minor & Major Storm
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm
/Allow Flow Depth at Street Crown (leave blank for no)

MINOR STORM Allowable Capacity is based on Spread Criterion
MAJOR STORM Allowable Capacity is based on Spread Criterion

Teack = 16.8 ft
Seack = 0.020 fuft
Neack = 0.020
Heurs = 6.00 inches
Terown = 37.0 ft
W= 2.00 ft
Sx = 0.005 fuft
Sw = 0.083 fuft
So = 0.010 fuft
NsTREET = 0.016
Minor Storm Major Storm
Tux =| 24.0 | 37.0 it
Ahanx =| 6.0 | 10.0 linches
r r check = yes
Minor Storm Major Storm
Quiow =| 3.2 | 8.7 |cfs

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Basin C Inlets.xlsm, BASIN C3

9/26/2018, 11:34 AM
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| INLET ON A CONTINUOUS GRADE |
Version 4.05 Released March 2017

Lo (C) ——

Design Information (Input) - MINOR MAJOR

Type of Inlet | CDOT Twwe R Curb Openina = Type=[ _ CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression 'a") aLocaL = 3.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 2

Length of a Single Unit Inlet (Grate or Curb Opening) Lo= 5.00 ft

\Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A ft

Clogging Factor for a Single Unit Grate (typical min. value = 0.5) CrG= N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CrC= 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity’ MINOR MAJOR

Total Inlet Interception Capacity Q= 1.5 4.5 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) Q, = 0.0 1.3 cfs

ICapture Percentage = Q,/Q, = C% =| 100 77 %
Basin C Inlets.xIsm, BASIN C3 9/26/2018, 11:34 AM
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

n»\m]:
0] T i
Tt

Project: Ridgegate Parkway Expansion

Basin ID:

20me 2
ZonE.

UD-Detention, Version 3.07 (February 2017)

WQPondB

2

ORIFICE

Depth Increment =|

ft

PERMANENT. ORIFICES Optional Optional
I Example Zone Configuration (Retention Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (fth2) Area (ft2) | (acre) (ft13) (ac-ft)
Required Volume C: Top of Micropool - 0.00 - - - 15 0.003
Selected BMP Type =| iaﬂ 5973 - 1.00 - - - 4,409 0.101 2,218 0.051
Watershed Area 44.84 lcres 5974 - 2.00 - - - 7,341 0.169 8,064 0.185
Watershed Length 1 3000 | 5975 - 3.00 - - - 8,667 0199 16,141 0371
Watershed Slope = it 5976 - 400 - - - 9,957 0229 25,453 0584
Watershed Imperviousness | 15.65% _ [percent - ,, - -
Percentage Hydrologic Soil Group A =] 00 percent - ,, - -
Percentage Hydrologic Soil Group B=|  0.0% _|percent - ,, - -
Percentage Hydrologic Soil Groups C/D=|_ 100.0% _|percent - ,, - -
Desired WQCV Drain Time = 40.0 _|hours - ,, - -
Location for 1-hr Rainfall Depths = Lone Tree - Municipal Court - ,, - -
Water Quality Capture Volume (WQCV) =|  0.358 _acre-feet  Optional User Override - - - -
Excess Urban Runoff Volume (EURV) =|  0.601 |acrefeet  1-hr Precipitation - - - —
2-yr Runoff Volume (P1=1.06in)=| 0474 |acrefeet 106 |inches -
5-yr Runoff Volume (P1=143in)=| 1010 |acrefeet 143 |inches - - - -
10-yr Runoff Volume (P1=1.66in)=| 1738 |acre-feet 166 |inches - - - -
25-yr Runoff Volume (P1=1681in)=| 2916 |acrefeet inches - - - -
50-yr Runoff Volume (P1=2.26in)=| 4607 |acre-feet 226 |inches - - - -
100-yr Runoff Volume (P1=2.6in)=| 6205 |acre-feet 260 _|inches - - - -
500-yr Runoff Volume (P1=3.07in)=| 8510 |acre-feet inches - - - -
Approximate 2-yr Detention Volume =| 0443 |acre-feet - ,, - -
Approximate 5-yr Detention Volume =|  0.958 |acre-feet - ,, - -
Approximate 10-yr Detention Volume =| 1185 |acre-feet - ,, - -
Approximate 26-yr Detention Volume =| 1238 |acre-feet - ,, - -
Approximate 50-yr Detention Volume =| 1548 |acre-feet - ,, - -
Approximate 100-yr Detention Volume =| 2111 |acre-feet - ,, - -
Zone 1Volume (WQCV)=[ 0358 |acre-feet - ,, - -
Select Zone 2 Storage Volume (Optional) = acre-fest  Total detention volume - ,, = -
Select Zone 3 Storage Volume (Optional) = acre-fest i less than 100-year - ,, = -
Total Detention Basin Volume =| 0358 |acre-feet VO™ - - - -
Initial Surcharge Volume (ISV) =| _user |3 ,, ,, = -
Initial Surcharge Depth (ISD)=| _user |¢ - ,, = -
Total Available Detention Depth (He) =|  user |t - ,, = -
Depth of Trickle Channel (Hrc)=| _ user | ,, - - -
Slope of Trickle Channel (Src) =] user |funt - ,, = -
Slopes of Main Basin Sides (S) = user  |Hv - ,, = -
Basin Length-to-Width Ratio (Riy) =|__user - ,, = -
Initial Surcharge Area (As) = user |2 - ,, - -
Surcharge Volume Length (L) = user g -
Surcharge Volume Width (W) =|  user | - ,, = -
Depth of Basin Floor (Huoor =|  user | - ,, = -
Length of Basin Floor (Lrigos) = user |t - ,, = -
Width of Basin Floor (Wron) = user gt - ,, = -
Area of Basin Floor (Anoor) =|  user |nz ,, ,, = -
Volume of Basin Floor (Vroor) = user a3 ,, ,, = -
Depth of Main Basin (Husn) = user gt - ,, = -
Length of Main Basin (Lyap) =| user It - — — —
Width of Main Basin (W) = user |t - ,, = -
Area of Main Basin (Aua) =|__user |fnp ,, ,, = -
Volume of Main Basin (Vya) = user |fing ,, ,, = -
Calulated Total Basin Volume (Vi) =] user |acre-feet -

WQ Pond B-UD-Detention_v3.07.xism, Basin

10/1/2018, 1:10 PM

E-10


acronin
Rectangle

acronin
Rectangle


Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)

Project: Ri Parkway E:
Basin ID: WQ Pond B
[,
"’”":I: i ] Stage (ft) Zone Volume (ac-ft) Outlet Type
voLUME| guny | wnch iy g Zone 1 (WQCV) 2.94 0.358 Orifice Plate
100-YEAR Zone 2
. ZONE 1 AND 2 ORIFICE
PERMANENT- ORIFICES Zone 3
pooL Example Zone Configuration (Retention Pond) 0.358 Total
User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain
Underdrain Orifice Invert Depth = ft (distance below the filtration media surface) Underdrain Orifice Area = ftz
Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid feet
User Input: Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate
Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 1.167E-02 t
Depth at top of Zone using Orifice Plate = 294 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 11.80 inches Elliptical Slot Centroid = N/A feet
Orifice Plate: Orifice Area per Row = 1.68 sq. inches (diameter = 1-7/16 inches) Elliptical Slot Area = N/A t?

User Input: Stage and Total Area of Each Orifice Row (numbered from lowest to highest]
Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)
Stage of Orifice Centroid (ft) 0.00 0.98 1.96
Orifice Area (sq. inches) 1.68 1.68 1.68
Row 9 (optional) Row 10 (optional) | Row 11 (optional) | Row 12 (optional) | Row 13 (optional) | Row 14 (optional) | Row 15 (optional) | Row 16 (optional)
Stage of Orifice Centroid (ft)
Orifice Area (sq. inches)
User Input: Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected
Invert of Vertical Orifice = ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 2
Depth at top of Zone using Vertical Orifice = ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = feet
Vertical Orifice Diameter = inches
User Input: Overflow Weir (Dropbox) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir
Not Selected Not Selected Not Selected Not Selected
Overflow Weir Front Edge Height, Ho = ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H, = feet
Overflow Weir Front Edge Length = feet Over Flow Weir Slope Length = feet
Overflow Weir Slope = H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = should be >4
Horiz. Length of Weir Sides = feet Overflow Grate Open Area w/o Debris = ft?
Overflow Grate Open Area % = %, grate open area/total area Overflow Grate Open Area w/ Debris = 2
Debris Clogging % = %
User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Not Selected Not Selected Not Selected Not Selected
Depth to Invert of Outlet Pipe = ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = ft?
Circular Orifice Diameter = inches Outlet Orifice Centroid = feet
Half-Central Angle of Restrictor Plate on Pipe = N/A N/A radians
User Input: pil y( lar or Tr idal) Calculated P for Spill
Spillway Invert Stage= ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= feet
Spillway Crest Length = feet Stage at Top of Freeboard = feet
Spillway End Slopes = H:V Basin Area at Top of Freeboard = acres
Freeboard above Max Water Surface = feet

Routed Hydrograph Results

Design Storm Return Period = wacv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = 0.53 1.07 1.06 1.43 1.66 1.68 2.26 2.60 3.07
Calculated Runoff Volume (acre-ft) = 0.358 0.601 0.474 1.010 1.738 2.916 4.607 6.205 8.510
OPTIONAL Override Runoff Volume (acre-ft) =|
Inflow Hydrograph Volume (acre-ft) =| 0.358 0.600 0.473 1.009 1.737 2.914 4.604 6.198 8.502
Predevelopment Unit Peak Flow, q (cfs/acre) =| 0.00 0.00 0.01 0.08 0.21 0.46 0.72 0.98 1.35
Predevelopment Peak Q (cfs) = 0.0 0.0 0.4 3.4 9.5 20.5 32.4 44.0 60.7
Peak Inflow Q (cfs) = 4.1 6.8 5.4 11.3 19.3 32.2 50.5 67.5 91.8
Peak Outflow Q (cfs) =| 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Ratio Peak Outflow to Predevelopment Q =| N/A N/A N/A 0.1 0.0 0.0 0.0 0.0 0.0
Structure Controlling Flow =| Plate Plate Plate N/A N/A N/A N/A N/A N/A
Max Velocity through Grate 1 (fps) =| N/A N/A N/A N/A N/A N/A N/A N/A N/A
Max Velocity through Grate 2 (fps) =| N/A N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drain 97% of Inflow Volume (hours) = 38 46 42 60 85 129 >120 >120 >120
Time to Drain 99% of Inflow Volume (hours) = 40 50 45 66 94 140 >120 >120 >120
Maximum Ponding Depth (ft) = 2.72 3.82 3.26 4.00 4.00 4.00 4.00 4.00 4.00
Area at Maximum Ponding Depth (acres) =| 0.19 0.22 0.21 0.23 0.23 0.23 0.23 0.23 0.23
Maximum Volume Stored (acre-ft) =| 0.316 0.541 0.423 0.584 0.584 0.584 0.584 0.584 0.584
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Merrick & Company

5970 Greenwood Plaza Blvd.
Greenwood Village, CO 80111
Ph: (303) 751-0741

000 MERRICK®
000 & COMPANY

FLOW CALCULATIONS - GRATE INLET SUMP CONDITION

Job Number:

Job Name: RG Pkwy Expansion
65119564
Date: 9/26/2018

By: Chris Davids

(Reference: Urban Drainage and Flood Control District Drainage Criteria Manual, 2016, V.1, Chapter 7)

(Note: Spreadsheet assumes orifice condition for fully developed flow.)

INLET TYPE: Type D Inlet - Standard

Orifice Equation: Q = Cd*Ao*(2gH)"0.5

BASIN:

BC

K = Clogging Coefficent value
for multiple inlets

Adjust Ao (open area) due to clogging as follows: N Grate
1 il
Effective Area Opening Ae = (1-C) Ao, where: 2 1.5
C=K*Co/N 3 1.75
N = Number of Inlets 4 1.88
Co = Single Inlet Clogging Factor: 5 1.94
Co(grate) = 0.5 (50% clogging) 6 1.97
7 1.98
8 1.99
Number of inlets: N= 1
Inlet Dimensions and Effective Open Area:
Grate Opening: Ao(g) = 11.36 ftr2
Total Ao(g) = 11.36 fta2
K=1.00
C =K*Co/N = 0.50
Ae(g)=(1-C)Ao= 5.68  ftr2
Allowable depth: H=6.0 in = 0.5 ft
Constants: g=32.20 ft/sh2
Cd= 0.67
Flow Calculations:
Grate Flow: Q =Cd * Ae(g) * (2g*H)*0.5
Qg= 21.59 CFS
Total Intercepted Flow with 1 inlet(s) and
an allowable depth of 6 inches is 21.6 cfs
Required Flow (Q Major ) = cfs Bypass = 0.0 cfs
Required Flow (Q Minor ) = 18.60 cfs Bypass = 0.0 cfs
Pond B Outfall Structure.xIsx 0S-Pond B Pdgd2 of 1
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_| | M E R R I c K® Merrick & Company Job Name: Ridgegate Parkway Expansion

Ll L 5970 Greenwood Plaza Blvd. Job Number: 65119564
L & COMPANY Greenwood Village, CO 80111 Date: 10/5/2018
Ph: (303) 751-0741 By: A.Jenne

Ridgegate Parkway Expansion
Composite Runoff Coefficient Calculations

Location: Douglas County
Municipality: Douglas County
Minor Design Storm: 5 Runoff Coefficient (UDFCD Vol 1, Chp 6, Sec. 2.5.1)
Major Design Storm: 100 NRCS Soil Storm Return Period
Soil Type: c/D Group  [2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
A C=0.84i"1.302 |C=0.86i"1.276 |C=0.87i"1.232 [C=0.84i"1.124 |C=0.85i+0.025 [C=0.78i+0.110
B C=0.84i"1.169 |C=0.86i"1.088 |C=0.81i+0.057 |C=0.63i+0.249 |C=0.56i+0.328 .47i+0.426
C/D C=0.83i1.122 |C=0.82i+0.035 |C=0.74i+0.132 |C=0.56i+0.319 |C=0.49i+0.393 .41i+0.484
Basin Design Data
1(%) = 100% 90% 85% 75% 55% 45% 2% 2% i(%) Runoff Coeff's
) ) Adrives/ Atscape | Atscape (/0
Basin Design | Apaved " Avrcowene | Anrsres | Avores | Aw res scope Atotal o
. walks (/0 soil soil) Arotal (ac) Imp (%) c2 c5 c10 €100
Name Point | ot (sf) (sf) (sf) (sf) (sf) (sf)
(sf) (sf) (sf)
D1-0 - 164,822 164,822 3.78 2.0% 0.01 0.05 0.15 0.49
D2 - 28,182 | 15,185 16,341 59,708 1.37 70.6% 0.56 0.61 0.65 0.77
D3-F - 209,211 209,211 4.80 85.0% 0.69 0.73 0.76 0.83
D4-F - 26,651 9,506 14,651 50,808 1.17 69.9% 0.56 0.61 0.65 0.77
D34 - 260,019 260,019 5.97 2.0% 0.01 0.05 0.15 0.49
D5 - 13,370 7,824 8,091 29,285 0.67 70.3% 0.56 0.61 0.65 0.77
D6 - 16,013 9,830 9,963 35,806 0.82 70.0% 0.56 0.61 0.65 0.77
D7 - 520,145 520,145 11.94 2.0% 0.01 0.05 0.15 0.49
D7-F - 722,994 722,994 16.60 85.0% 0.69 0.73 0.76 0.83
D8-F - 47,320 | 21,359 13,491 82,170 1.89 81.3% 0.66 0.70 0.73 0.82
D78 - 303,764 303,764 6.97 2.0% 0.01 0.05 0.15 0.49
D9 - 17,489 | 10,208 10,616 38,313 0.88 70.2% 0.56 0.61 0.65 0.77
D10 - 325,606 325,606 7.47 2.0% 0.01 0.05 0.15 0.49
D10-F - 347,081 347,081 7.97 85.0% 0.69 0.73 0.76 0.83
D11 - 342,431 342,431 7.86 2.0% 0.01 0.05 0.15 0.49
D11-F - 320,956 320,956 7.37 85.0% 0.69 0.73 0.76 0.83
D12 - 11,260 6,145 7,440 24,845 0.57 68.2% 0.54 0.59 0.64 0.76
D13 - 31,807 | 14,019 15,479 61,305 1.41 73.0% 0.58 0.63 0.67 0.78
D14-0 - 118,859 118,859 273 2.0% 0.01 0.05 0.15 0.49
D15 - 114,509 114,509 2.63 2.0% 0.01 0.05 0.15 0.49
WQPond D | 192,092 | 94,076 | 1,600,242 0 0 0 0 210,581 | 2,096,991 48.14 78.3% 0.63 0.68 0.71 0.80
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_| |_ M E R R I c K® Merrick & Company Job Name: Ridgegate Parkway Expansion

Ll L 5970 Greenwood Plaza Blvd. Job Number: 65119564
L & COMPANY Greenwood Village, CO 80111 Date: 10/5/2018
Ph: (303) 751-0741 By: A.Jenne

Ridgegate Parkway Expansion
Time of Concentration Calculations

Location: Douglas County
Municipality: Douglas County
Minor Design Storm: 5
Major Design Storm: 100 ,=(0.395(1.1-C5)(L;*0.5))/(5,"0.33)
Soil Type: c/D t=L,/(60V,)
Urban t.=(26-17i)+L,/(60(14i+9)*(S;*.5))
Sub-Basin Dat Initial Overland Time (t) Travel Time (t) t.C tc Urbanized Check ON te
ub-Basin Data ! t=Length/(Velocity x 60) < Comp € rhanizecinec Final
Basin A Upper t; Length Velocit t, Time of L S. Min
N Design Point Total i(%) cs most | Slope (%) ! ftg Slope (%) Type of Land Surface C, § ¥ N Conc ¢ cyT Urban t, ¢
ame (ac) Length (ft) (min) (ft) (fps) (min) a— (ft) (%) <
D1-0 - 378 2.0% 0.05 45 16.0% 5.1 721 1.0% Short Pasture and lawns 7 0.7 17.2 223 766.0 1.2% 38.0 223
Paved & shall
D2 - 137 | 706% | o061 54 2.0% 52 779 0.9% a"epaareas shatlow 20 1.9 6.7 119 833.0 1.0% 214 119
D3-F - 480 | 850% | 073 100 | 2.0% 54 394 3.0% Fevedoreas dshelon 20 35 19 73 494.0 2.8% 13.9 73

Paved & shall
D4-F - 117 | 69.9% | o061 81 2.0% 6.4 567 2.5% aved areas & shallow 20 32 3.0 9.4 648.0 2.4% 17.8 9.4
paved swales

D34 - 5.97 2.0% 0.05 81 2.0% 13.7 567 2.5% Short Pasture and lawns 7 11 8.5 223 648.0 2.4% 33.1 223

Paved & shall
D5 - 067 | 703% | 061 61 2.0% 56 389 1.0% aved areas & shallow 20 20 32 8.8 450.0 1.1% 17.8 8.8
paved swales

Paved areas & shallow

D6 - 082 | 700% | 061 58 2.0% 55 300 0.6% 20 15 32 8.7 358.0 0.7% 17.8 8.7
paved swales

D7 - 1194 | 20% | 005 459 | 24% | 308 599 14% | Short Pasture and lawns 7 038 12.0 427 | 10580 | 1.8% 399 39.9

D7-F - 1660 | 85.0% | 073 100 2.0% 54 1213 1.8% Paved areas & shallow 20 26 7.6 13.0 13130 | 1.8% 19.4 13.0

paved swales
Paved areas & shallow

D8-F - 189 | 813% | 070 9% 2.0% 5.7 590 2.0% 20 28 35 9.2 686.0 2.0% 162 9.2
paved swales

D78 - 697 | 20% | 005 9% 20% | 150 590 20% | Short Pasture and lawns 7 1.0 100 25.0 686.0 2.0% 345 25.0
Paved & shall

D9 - 088 | 702% | 061 66 2.0% 5.8 536 2.0% aved areas & shallow 20 28 32 8.9 602.0 2.0% 17.8 8.9
paved swales

D10 - 747 | 20% | 005 s00 | 39% | 274 | 335 1.2% | Short Pasture and lawns 7 08 7.3 347 835.0 2.5% 352 347
Paved & shall

D10-F - 797 | 85.0% | 073 100 2.0% 5.4 688 2.7% aved areas & shaflow 20 33 35 8.8 788.0 2.6% 155 8.8
paved swales

D11 - 786 | 20% | 005 500 | 40% | 27.1 688 43% | Short Pasture and lawns 7 14 7.9 35.0 11880 | 4.2% 36.1 35.0

Paved & shall
D11-F - 737 | 85.0% | 073 100 | 2.0% 5.4 731 4.0% aved areas & shaflow 20 40 3.0 8.4 831.0 3.7% 15.0 8.4
paved swales
D12 - 057 | 682% | 059 110 2.0% 7.7 341 5.0% Paved areas & shallow 20 45 13 9.0 493.0 3.8% 167 9.0
paved swales

Paved areas & shallow

D13 - 141 73.0% 0.63 152 2.0% 8.4 492 2.5% 20 3.2 2.6 11.0 502.0 2.5% 16.4 11.0
paved swales

D14-0 - 2.73 2.0% 0.05 10 2.0% 4.8 254 8.9% Short Pasture and lawns 7 21 2.0 6.9 601.0 4.0% 311 6.9

D15 - 2.63 2.0% 0.05 347 11.5% 159 1 11.5% Short Pasture and lawns 7 2.4 0.0 159 1.0 11.5% 25.7 159
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M E R R I C K® Merrick & Company Job Name: Ridgegate Parkway Expansion
5970 Greenwood Plaza Blvd. Job Number: 65119564

00 Greenwood Village, CO 80111 Date: 10/5/2018
& COMPANY Ph: (303) 751-0741 By: A.Jenne

Ridgegate Parkway Expansion
Developed Storm Runoff Calculations

Design Storm : Point Hour Rainfall (Py):  1.43 |'=(28.5 P1) /(10 + TC)"0.786)
Direct Runoff Total Runoff Inlets Pipe Pipe/Swale Travel Time
< - s - @ . B
e | z g e |55 |- v EE| <8 :
I N - - B O R D e g g | [85 5|2 eS| 2] 2| E&
sl 8| s ||| < | €| E|lzs] & |£]¢ 5 2 | Sgledlz| a2 BS] B8] 8|5 8
& a 2 & s o < ] e ] < <] = c o8 |ez| & | 3| & |888 = 2 = o 2
FUTURE
D1-0 - 3.78 0.05 223 0.19 2.65 0.5 Swale 0.5 0.0 Flows conveyed offsite
D3-F - 4.80 0.73 7.3 3.52 4.34 15.2 Fut. Connect 15.2 0.0
D4-F - 1.17 0.61 9.4 0.71 3.96 2.8 Fut. Connect 2.8 0.0
D1 Combined Flows (D3-F-D4-F) | 9.40 4.22 3.95 16.7 Fut. Connect 30in | RCP | 1.3% 16.7 475 340 9.7 0.59 9.99
D2 - 1.37 0.61 11.9 | 0.75 | 3.60 | 2.7 Inlet Type RL 10 2.7 0.0 18in | RCP | 8.0% 2.7 29.7 7.5 16.8 0.01 11.91
D2 Combined Flows (D3-F-D2) | 11.91 4.97 3.59 17.9 Manhole Slab Base 36in | RCP | 1.0% 17.9 66.7 400 9.4 0.71 12.61
D5 - 0.67 0.61 8.8 | 0.75 | 4.06 | 3.0 Inlet Type RL 10 3.0 0.0 18in | RCP | 8.0% 3.0 29.7 7.5 16.8 0.01 8.81
D3 Combined Flows (D3-F-D5) | 12.61 5.72 3.51 201 Manhole Slab Base 36in | RCP [ 1.0% | 20.1 66.7 178 9.4 0.31 12.93
D6 - 0.82 0.61 8.7 | 0.50 | 4.08 | 2.0 Inlet Type RL5 21 SUMP | 24in | RCP | 1.0% 21 226 295 7.2 0.07 8.77
D4 Combined Flows (D3-F-D6) | 12.93 6.23 3.47 216 Manhole Slab Base 36in | RCP | 1.0% | 21.6 66.7 352 9.4 0.62 13.55
D7-F - 16.60 0.73 13.0 12.15 3.47 421 Fut. Connect 421 0.0
D8-F - 1.89 0.70 9.2 1.32 3.99 5.3 Fut. Connect 5.3 0.0 Includes bypass from E1
D5 Combined Flows (D7-F-D8-F) | 13.00 13.47 3.47 46.7 Fut. Connect 42in | RCP | 1.6% | 46.7 | 126.9 101 13.2 0.13 13.13
D6 Combined Flows (D3-F-D8-F) | 13.55 19.70 3.40 67.0 Manhole Box Base 42in | RCP | 1.0% | 67.0 | 100.6 690 10.5 1.10 14.65
D10-F - 7.97 0.73 8.8 | 5.83 | 4.06 | 237 Fut. Connect 23.7 0.0 36in | RCP | 1.5% | 23.7 80.9 67 114 0.10 8.90
D7 Combined Flows (D3-F-D10-F) | 14.65 25.53 3.28 83.8 Manhole Box Base 42in | RCP | 48% | 83.8 | 221.3 305 23.0 0.22 14.87
D9 - 0.88 0.61 8.9 0.54 4.04 2.2 Ex. Inlet Type RL 10 22 0.0 18in | RCP | 4.7% 22 22.8 346 12.9 0.45 9.35 Existing
D12 - 0.57 0.59 9.0 0.34 4.03 14 Ex. Inlet Type RL 10 1.4 0.0 Existing
D8 Combined Flows (D9-D12) | 9.35 0.88 3.97 3.5 Ex. Inlet Type RL 10 24in | RCP | 4.3% 3.5 46.9 29.7 14.9 0.03 9.38 Existing
D9 Combined Flows (D3-F-D12) | 14.87 26.41 3.26 86.1 Manhole Slab Base 48in | RCP | 26% | 86.1 | 229.8 428 18.3 0.39 15.26
D11-F - 7.37 0.73 8.4 | 5.39 | 413 | 22.3 Fut. Connect 223 0.0 36in | RCP | 1.0% | 22.3 66.7 67 9.4 0.12 8.52
D10 Combined Flows (D3-F-D11-F) 15.26 31.80 3.22 102.4 Manhole Box Base 48in | RCP | 5.8% | 102.4 | 344.7 83 274 0.05 15.31
D13 - 1.41 0.63 11.0 | 0.89 | 3.72 | 3.3 Inlet Type RL 10 3.3 SUMP | 18in | RCP | 8.0% 3.3 29.7 30 16.8 0.03 11.03
D11 Combined Flows (D3-F-D13)| 15.31 32.69 3.21 105.1 Manhole Box Base 54in | RCP | 8.4% | 105.1 | 568.2 190 35.7 0.09 15.40
D14-0 - 2.73 0.05 6.9 0.14 4.42 0.6 Badger Gulch 0.6 0.0
D15 - 2.63 0.05 15.9 0.14 3.16 0.4 WQ Pond D 0.4 0.0 Flows to WQ Pond D
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M E R R I C K® Merrick & Company Job Name: Ridgegate Parkway Expansion
5970 Greenwood Plaza Blvd. Job Number: 65119564

00 Greenwood Village, CO 80111 Date: 10/5/2018
& COMPANY Ph: (303) 751-0741 By: A.Jenne

Ridgegate Parkway Expansion
Developed Storm Runoff Calculations

Design Storm : 100 Year Point Hour Rainfall (P4) : 2.60 1=(28.5P1)/((10 + TC)"0.786)
Direct Runoff Total Runoff Inlets Pipe Pipe/Swale Travel Time
< - s - @ . B
e | 3 E . SlE (5| Bl pEEl | 8 :
2| ¢ R I~ - R O T T e g g1 s |85z || eRgl ez | E
gl i |8 | § ||| |S|8| 5 || £ S | Bzlas| e | 8|z seg 25| E| s §
o [a] < 14 £ &) = [¢] = W = [¢] £ [¢] cg |ag| & n & |gag 4 > = 2 Z
FUTURE
D1-0 - 3.78 0.49 223 1.86 4.83 9.0 Swale 9.0 0.0 Flows conveyed offsite
D3-F - 4.80 0.83 7.3 4.00 7.88 315 Fut. Connect 31.5 0.0
D4-F - 1.17 0.77 9.4 0.90 7.20 6.5 Fut. Connect 6.5 0.0
D1 Combined Flows (D3 9.40 4.90 Fut. Connect 30in | RCP | 1.3% | 352 | 475 | 340 9.7 059 | 9.99 IDP ZZI
D2 - 1.37 0.77 11.9 | 0.75 | 6.55 Inlet Type RL 10 4.6 0.3 18in | RCP | 8.0% 4.6 29.7 7.5 16.8 0.01 11.91
D2 Combined Flows (D3-F-D2) [ 11.91 5.65 6.53 36.9 Manhole Slab Base 36in | RCP | 1.0% | 36.9 66.7 400 9.4 0.71 12.61
D5 - 0.67 0.77 8.8 | 0.75 | 7.38 | 55 Inlet Type RL 10 4.6 1.2 18in | RCP | 8.0% 4.6 29.7 7.5 16.8 0.01 8.81
D3 Combined Flows (D3-F-D5) | 12.61 6.40 6.37 40.8 Manhole Slab Base 36in | RCP | 1.0% | 40.8 66.7 178 9.4 0.31 12.93
D6 - 0.82 0.77 8.7 | 0.63 | 7.42 | 4.7 Inlet Type RL5 5.9 SUMP | 24in | RCP | 1.0% 5.9 226 295 7.2 0.07 8.77
D4 Combined Flows (D3-F-D6) | 12.93 7.03 6.30 443 Manhole Slab Base 36in | RCP | 1.0% | 44.3 66.7 352 9.4 0.62 13.55
D7-F - 16.60 0.83 13.0 13.82 6.30 87.1 Fut. Connect 87.1 0.0
D8-F - 1.89 0.82 9.2 1.54 7.26 11.2 Fut. Connect 11.8 0.0 Includes bypass from E1
D5 Combined Flows (D7-F-D8-F) | 13.00 15.36 6.30 Fut. Connect 42in | RCP | 1.6% | 96.8 | 126.9 101 13.2 0.13 13.13 IDP Y2|
D6 Combined Flows (D3-F-D8-F 13.55 22.39 6.19 138.5 Manhole Box Base 42in | RCP | 1.0% | 138.5 | 100.6 690 10.5 1.10 14.65
D10-F - 7.97 0.83 88 | 663 | 7.38 Fut. Connect 49.0 0.0 | 36in | RCP | 1.5% | 49.0 | 80.9 67 11.4 | 010 | 890 IDP X3|
D7 Combined Flows (D3-F-D10-| 14.65 29.02 5.97 173.2 Manhole Box Base 42in | RCP | 4.8% | 173.2 | 221.3 305 23.0 0.22 14.87
D9 - 0.88 0.77 8.9 0.68 7.35 5.0 Ex. Inlet Type RL 10 4.7 0.2 18in | RCP | 4.7% 4.7 22.8 346 12.9 0.45 9.35 Existing
D12 - 0.57 0.76 9.0 0.44 7.32 3.2 Ex. Inlet Type RL 10 3.4 0.0 Existing
D8 Combined Flows (D9-D12) | 9.35 1.11 7.22 Ex. Inlet Type RL 10 24in | RCP | 43% | 80 | 469 | 297 | 149 | 003 | 9.38 IDP Wl]isting
D9 Combined Flows (D3-F-D12) | 14.87 30.14 5.93 178.6 Manhole Slab Base 48in | RCP | 2.6% | 178.6 | 229.8 428 18.3 0.39 15.26
D11-F - 7.37 0.83 8.4 | 6.13 | 7.51 | 46.1 Fut. Connect 46.1 0.0 36in | RCP | 1.0% | 46.1 66.7 67 9.4 0.12 8.52
D10 Combined Flows (D3-F-D11-F) 15.26 36.27 5.85 2124 Manhole Box Base 48in | RCP | 5.8% | 212.4 | 344.7 83 274 0.05 15.31
D13 - 1.41 0.78 11.0 | 1.10 | 6.77 | 7.5 Inlet Type RL 10 7.5 SUMP | 18in | RCP | 8.0% 7.5 29.7 30 16.8 0.03 11.03
D11 Combined Flows (D3-F-D13)| 15.31 37.37 5.85 218.5 Manhole Box Base 54in | RCP | 8.4% | 218.5 | 568.2 190 35.7 0.09 15.40
D14-0 - 2.73 0.49 6.9 1.34 8.03 10.8 Badger Gulch 10.8 0.0
D15 - 2.63 0.49 15.9 1.29 5.74 74 WQ Pond D 74 0.0 Flows to WQ Pond D
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_l ] M E R R I c K® Merrick & Company Job Name: Ridgegate Parkway Expansion

LI L 5970 Greenwood Plaza Blvd. Job Number: 65119564
OO0 & COMPANY  Greenwood Village, CO 80111 Date: 10/5/2018
Ph: (303) 751-0741 By: G. LEE

Ridgegate Parkway Expansion
Composite Runoff Coefficient Calculations

Location: Douglas County
Municipality: Douglas County
Minor Design Storm: 5 Runoff Coefficient (UDFCD Vol 1, Chp 6, Sec. 2.5.1)
Major Design Storm: 100 NRCS Soil Storm Return Period
Soil Type: C/D Group  [2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
A C=0.84i"1.302 [C=0.86i"1.276 [C=0.87i"1.232 [C=0.84i"1.124 |C=0.85i+0.025 |C=0.78i+0.110
B C=0.84i"1.169 [C=0.86i"1.088 [C=0.81i+0.057 [C=0.63i+0.249 |C=0.56i+0.328 |C=0.47i+0.426
C/D C=0.83i71.122 (C=0.82i+0.035 |C=0.74i+0.132 |C=0.56i+0.319 |C=0.49i+0.393 |C=0.41i+0.484
Basin Design Data
1(%)=| 100% 90% 85% 75% 55% 45% 2% 2% i(%) Runoff Coeff's
Agri A A
Basin Design | Apaved drves/ Avucowene | Amirres | Ampres | Al res tcape 8| Plscape (/0 Arotal
. walks soil) soil) Aroral (ac) Imp (%) c2 cs c10 €100
Name Point | ces (sf) (sf) (sf) (sf) (sf) (sf)
(sf) (sf) (sf)

E1l - 39,351 | 35,526 31,161 106,038 243 67.9% 0.54 0.59 0.63 0.76
E2-0 - 694,570 694,570 15.95 2.0% 0.01 0.05 0.15 0.49
E2-F - 354,703 354,703 8.14 75.0% 0.60 0.65 0.69 0.79

E3 - 21,485 | 18,372 16,330 56,187 1.29 68.2% 0.54 0.59 0.64 0.76
E4-F - 178,581 178,581 4.10 75.0% 0.60 0.65 0.69 0.79
E5-F - 371,373 371,373 8.53 75.0% 0.60 0.65 0.69 0.79

WQPond E| 60,836 | 53,898 0 904,657 0 0 0 47,491 1,066,882 24.49 73.9% | 0.59 0.64 0.68 0.79
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_| |_ M E R R I c K® Merrick & Company Job Name: Ridgegate Parkway Expansion
L 5970 Greenwood Plaza Blvd. Job Number: 65119564
OO0 & COMPANY Greenwood Village, CO 80111 Date: 10/5/2018
Ph: (303) 751-0741 By: G. LEE
Ridgegate Parkway Expansion
Time of Concentration Calculations
Location: Douglas County
Municipality: Douglas County
Minor Design Storm: 5
Major Design Storm: 100 =(0.395(1.1-C5)(L;*0.5))/(S,"0.33)
Soil Type: c/D t=Ly/(60V,)
Urban t=(26-17i)+Ly/(60(14i+9)*(So".5))
Sub-Basin Dat Initial Overland Time (t;) Travel Time (t) t. C tc Urbanized Check ON t
ub-Basin Data ' t=Length/(Velocity x 60) <Comp ¢ Srhanized thee Final
Basin Design A Upper t, Length Velocitr t, Time of L S, Min
N N 'gt otal i (%) c5 most  |Slope (%) ! (ﬂg) Slope (%) Type of Land Surface C, (fos) v t Conc ft 00 Urban t. .
ame oin (ac) Length (ft) (min) ps. (min) btmt, (ft) (%) e
Paved areas & shallow
E1 - 243 | 67.9% | 059 110 2.0% 7.8 1165 1.0% 20 2.0 9.7 175 1275.0 1.1% 25.6 17.5
paved swales
E2-0 - 1595 | 2.0% | 005 500 25% | 317 | 1608 2.4% Short Pasture and lawns 7 1.1 24.9 56.6 21080 | 2.4% 502 502
Paved & shall
E2-F - 814 | 750% | 065 | 100 | 20% | 65 | 1008 | 20% aved areas & shaflow 20 28 65 130 | 11980 | 20% 205 130
paved swales
Paved & shall
£3 - 129 | 682% | 059 97 20% | 72 678 3.7% aved areas & shaflow 20 38 29 102 7750 | 34% 182 102
paved swales
Paved & shall
E4-F - 410 | 750% | o065 | 100 | 20% | 65 662 43% aved areas & shaflow 20 41 27 92 7620 | 3.9% 165 92
paved swales
Paved & shall
ES-F - 853 | 750% | 065 | 100 | 20% | 65 | 109 | 65% aved areas & shaflow 20 51 36 101 | 11960 | 59% 174 101
paved swales
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MERRICK"

Greenwood Village, CO 80111
& COMPANY Ph: (303) 751-0741

Ridgegate Parkway Expansion

Merrick & Company
5970 Greenwood Plaza Blvd.

Job Name

Job Number:
Date: 10/10/2018
By: G. LEE

65119564

: Ridgegate Parkway Expansion

Developed Storm Runoff Calculations

Design Storm : Point Hour Rainfall (P1) :  1.43 |'=(28.5 P1)/ (10 + TC)0.786)
Direct Runoff Total Runoff Inlets Pipe Pipe/Swale Travel Time
5 R —~
g | E 5 £ 3. |z | = g |z 2 £
£ = ) = = g 5} —_ £ =
5| 8 s | S| | = 5| B g § | |eg| 2|2 FE| &% 2
c L = c 8 = n = < = n = S e ne| = b T |x8 < £ B IS
£ 2 © 5] H - < & - < < & 5] 5= [ o s O S o £ = %
a 2 o S A < < o £ B c o o} £ S 8 23 2 g 2 |5 05 c ° £ 5] 2
© ol o S 5 = 2 O = 2 o a3 ge! O 2 a9 @ 0] g = o
o a < 4 L 8} et [¢] = X et [¢] E ] og |ag| & n a |gg 8 2 > = 2 z
E2-O0 - 15.95 0.05 50.2 0.82 1.63 1.3 Swale 1.3 0.0 Diverted offsite runoff
E1 2.43 0.59 17.5 1.44 3.01 4.3 Inlet Type RL 15 4.3 0.0 18in | RCP | 1.0% 43 10.5 93.5 3.7 0.42 17.92
E2-F - 8.14 0.65 13.0 5.29 3.47 18.3 Fut. Connect 18.3 0.0 30in | RCP | 2.0% | 183 | 58.0 53.5 9.3 0.10 13.10
E1 Combined Flows (E1-E2-F) | 17.92 6.73 2.98 20.0 Manhole Slab Base 30in | RCP | 3.5% | 20.0 [ 76.5 710 10.2 1.16 19.08
E3 - 1.29 0.59 10.2 0.77 3.84 29 Inlet Type R L 10 2.9 0.0 18in | RCP | 1.0% 29 10.5 18.5 25 0.12 10.32
E4-F - 4.10 0.65 9.2 2.66 3.99 10.6 Fut. Connect 10.6 0.0 24in | RCP | 2.0% | 106 | 32.0 53.5 6.8 0.13 9.33
E2 Combined Flows (E1-E4-F) | 19.08 10.16 2.88 29.3 Manhole Slab Base 36in | RCP | 8.5% | 29.3 | 194.1 367 12.4 0.49 19.57
E5-F - 8.53 0.65 10.1 5.54 | 3.85 | 21.4 Future Pond E Outfall | 21.4 0.0
Combined Flows (E1-E5-F) | 19.57 15.71 2.84 44.7 | Water Quality Pond E

9564 _Basin E Rational Calculations PKO.xIsx
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MERRICK"

Greenwood Village, CO 80111
& COMPANY Ph: (303) 751-0741

Ridgegate Parkway Expansion

Merrick & Company
5970 Greenwood Plaza Blvd.

Job Name
Job Number:
Date

: Ridgegate Parkway Expansion

65119564
: 10/10/2018

By: G. LEE

Developed Storm Runoff Calculations

Design Storm : 100 Year Point Hour Rainfall (P1) 1 2.60 | = (28.5 P1) /(10 + TC)"0.786)
Direct Runoff Total Runoff Inlets Pipe Pipe/Swale Travel Time
<] . —
g | E 5 £ 3. |g | = g |z 2 £
£ s ) = = < |8¢ —_ Re! =
§ g = 8 - = o g § |3 las| &€ || sE8| | € g
z c & = = B = & 2 & a - = 5 2 e | = Y N ] < £ < F
< 2 © S H - < & - < < & o 5= g [ 50 S g = - 8
a 2 o S A < < o £ B c o o} £ S 8 23 2 g 2 |5 05 c ° £ 5] 2
© Jo] o =1 X = o O = 2 o 235 Q o 2 2o0 @ 0] g = o
o a < 4 L S} et [¢] = X et [¢] E o og |ag| & n a &gy 4 > = 2 z
E2-0 - 15.95 0.49 50.2 7.85 2.96 23.2 Swale 23.2 0.0 Diverted offsite runoff
E1 - 2.43 0.76 17.5 1.86 5.48 Inlet Type R L 15 9.5 06 | 18in | RCP [ 1.0% | 95 | 105 | 93.5 8.1 0.19 17.69|]]|n|et Sl]
E2-F - 8.14 0.79 13.0 6.45 6.30 40.6 Fut. Connect 40.6 0.0 30in | RCP | 2.0% | 40.6 | 58.0 53.5 20.7 0.04 13.04
E1 Combined Flows (E1-E2-F) | 17.69 8.30 5.45 45.2 Manhole Slab Base 30in | RCP | 3.5% | 45.2 76.5 710 23.0 0.51 18.21
E3 - 1.29 0.76 10.2 0.99 6.98 6.9 Inlet Type R L 10 5.1 1.8 18in | RCP | 1.0% 5.1 10.5 18.5 4.3 0.07 10.27
E4-F - 4.10 0.79 9.2 3.24 7.26 23.6 Fut. Connect 23.6 0.0 24in | RCP | 2.0% | 23.6 | 32.0 53.5 15.0 0.06 9.26
E2 Combined Flows (E1-E4-F) | 18.21 12.53 5.37 67.3 Manhole Slab Base 36in | RCP | 8.5% | 67.3 | 194.1 367 28.5 0.21 18.42
E5-F - 8.53 0.79 10.1 6.75 | 7.01 | 47.3 Future Pond E Outfall | 47.3 0.0
Combined Flows (E1-E5-F) | 18.42 19.28 5.34 102.9 | Water Quality Pond E

9564 _Basin E Rational Calculations PKO.xIsx
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Version 4.05 Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project:

Enter Your Project Name Here

Inlet ID:

BASIN D5

He

@
A B8

Gutter Geometry (Enter dat:

the blue cells’

Maximum Allowable Width for Spread Behind Curb Teack = 19.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Neack = 0.020
Height of Curb at Gutter Flow Line Hcure = 6.00 inches
Distance from Curb Face to Street Crown Terown = 37.0 ft
Gutter Width W= 2.00 ft
IStreet Transverse Slope Sx = 0.005 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sy = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.013 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.016
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tux =| 26.0 | 37.0 it
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dwax =[ 6.0 l 10.6 linches
Allow Flow Depth at Street Crown (leave blank for no) - r check = yes
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qaliow =| 4.3 I 9.9 lcfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

BASIN D INLETS.xlsm, BASIN D5

10/4/2018, 12:37 PM
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| INLET ON A CONTINUOUS GRADE |
Version 4.05 Released March 2017

Lo (C) ——

Design Information (Input) - MINOR MAJOR

Type of Inlet | CDOT Type R Curb Opening = Type=[ _ CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression 'a") aLocaL = 3.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 2

Length of a Single Unit Inlet (Grate or Curb Opening) Lo= 5.00 ft

\Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A ft

Clogging Factor for a Single Unit Grate (typical min. value = 0.5) CrG= N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CrC= 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity’ MINOR MAJOR

Total Inlet Interception Capacity Q= 3.0 4.6 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) Q, = 0.0 1.2 cfs

ICapture Percentage = Q,/Q, = C% =| 99 79 %
BASIN D INLETS.xIsm, BASIN D5 10/4/2018, 12:37 PM
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Project: Ridgegate Parkway Expansion

Basin ID:

WQ Pond D

UD-Detention, Version 3.07 (February 2017)

2omE 8
ZonE 2
(" one 1

100-¥R it —
SR Tt [ _
ZONE 1 AND 2 ORIFIGE Depth Increment = 1 ft
PERMANENT- ORIFICES Optional Optional
PooL Zone C ation ( Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
D ipti (ft) Stage (ft) (ft) (ft) (ft"2) Area (ft"2) (acre) (ft"3) (ac-ft)
Required Volume C; Top of Micropool - 0.00 - - - 2,018 0.046
Selected BMP Type = EDB 5952 - 1.00 - - - 7,997 0.184 4,928 0.113
Watershed Area = 48.14 acres 5953 - 2.00 - - - 15,711 0.361 16,705 0.383
Watershed Length = 3,533 ft 5954 - 3.00 - - - 19,393 0.445 34,413 0.790
Watershed Slope = 0.027 ft/ft 5955 - 4.00 - - - 21,619 0.496 54,919 1.261
Watershed Imperviousness = 78.30% |percent 5956 - 5.00 - - - 23,941 0.550 77,699 1.784
Percentage Hydrologic Soil Group A = 0.0% percent - - - -
Percentage Hydrologic Soil Group B = 0.0% percent - - - -
Percentage Hydrologic Soil Groups C/D = 100.0% |percent - - - -
Desired WQCV Drain Time = 40.0 hours - - - -
Location for 1-hr Rainfall Depths = Lone Tree - Municipal Court - - - -
Water Quality Capture Volume (WQCV) = 1.276 acre-feet  QOptional User Override - - - -
Excess Urban Runoff Volume (EURV) =|  3.696 acrefeet  1-hr Precipitation - - - -
2-yr Runoff Volume (P1 = 1.06 in.) = 3.172 acre-feet 1.06 inches - - -
5-yr Runoff Volume (P1 = 1.43in.) = 4.626 acre-feet 1.43 inches - - -
10-yr Runoff Volume (P1 = 1.66 in.) = 5.527 acre-feet 1.66 inches - - -
25-yr Runoff Volume (P1 = 1.68 in.) = 5.972 acre-feet inches - - -
50-yr Runoff Volume (P1 =2.26 in.) = 8.223 acre-feet 226 inches - - -
100-yr Runoff Volume (P1=2.61in.) = 9.803 acre-feet 2.60 inches - - -
500-yr Runoff Volume (P1 =3.07 in.) = 12.011 acre-feet inches - - - -
Approximate 2-yr Detention Volume = 2977 acre-feet - - - -
Approximate 5-yr Detention Volume = 4.356 acre-feet - - - -
Approximate 10-yr Detention Volume = 4.988 acre-feet - - - -
Approximate 25-yr Detention Volume = 4.684 acre-feet - - - -
Approximate 50-yr Detention Volume = 5.737 acre-feet - - - -
Approximate 100-yr Detention Volume = 6.251 acre-feet - - - -
Stage-Storage Calculation - -~ -~ -~
Zone 1 Volume (WQCV) = 1.276 acre-feet - - - -
Select Zone 2 Storage Volume (Optional) = acre-feet Total volume - - - -
Select Zone 3 Storage Volume (Optional) = acre-feet IS less than 100-year - - - -
Total Detention Basin Volume =| 1276 |acrefeet O™ - - - -
Initial Surcharge Volume (ISV) = user ftr3 - - - -
Initial Surcharge Depth (ISD) = user ft - - - -
Total Available Detention Depth (H, ) = user ft - - - -
Depth of Trickle Channel (Hrc) = user ft - - - -
Slope of Trickle Channel (Syc) = user ft/ft - - - -
Slopes of Main Basin Sides (S,in) = user HV - - - -
Basin Length-to-Width Ratio (Ryy) = user - - - -
Initial Surcharge Area (As,) = user o - - - -
Surcharge Volume Length (L) = user ft - - - -
Surcharge Volume Width (W,q,) = user ft - - - -
Depth of Basin Floor (Hyo0r) = user ft - - - -
Length of Basin Floor (Lgoop) = user ft - - - -
Width of Basin Floor (W 0q) = user ft - - - -
Area of Basin Floor (A oop) = user o - - - -
Volume of Basin Floor (Veo0q) = user 3 - - - -
Depth of Main Basin (Hyan) = user ft - - - -
Length of Main Basin (L) = user ft - - - -
Width of Main Basin (W) = user ft - - - -
Area of Main Basin (Ayay) = user o - - - -
Volume of Main Basin (Vi) = user 3 - - - -
Calculated Total Basin Volume (Vi ) = user acre-feet - - - -

Pond D-UD-Detention_v3.07.xism, Basin

10/10/2018, 1:45 PM



DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Project: Ridgegate Parkway Expansion

Basin ID:

WQ Pond E

UD-Detention, Version 3.07 (February 2017)

2omE 8
ZonE 2
(" one 1

100-¥R it —
SR Tt [ _
ZONE 1 AND 2 ORIFIGE Depth Increment = 1 ft
. ORIFICES Optional Optional
PooL Zone C ation ( Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
D ipti (ft) Stage (ft) (ft) (ft) (ft"2) Area (ft"2) (acre) (ft"3) (ac-ft)
Required Volume C; Top of Micropool - 0.00 - - - 2,455 0.056
Selected BMP Type = EDB 5965 - 1.00 - - - 8,524 0.196 5,405 0.124
Watershed Area = 24.49 acres 5966 - 2.00 - - - 10,887 0.250 15,086 0.346
Watershed Length = 2,715 ft 5967 - 3.00 - - - 12,614 0.290 26,945 0.619
Watershed Slope = 0.020 ft/ft 5968 - 4.00 - - - 14,467 0.332 40,486 0.929
Watershed Imperviousness = 73.90% |percent 5969 - 5.00 - - - 16,448 0.378 55,943 1.284
Percentage Hydrologic Soil Group A = 0.0% percent 5970 - 6.00 - - - 18,556 0.426 73,445 1.686
Percentage Hydrologic Soil Group B = 0.0% percent - - - -
Percentage Hydrologic Soil Groups C/D = 100.0% |percent - - - -
Desired WQCV Drain Time = 40.0 hours - - - -
Location for 1-hr Rainfall Depths = Lone Tree - Municipal Court - - - -
Water Quality Capture Volume (WQCV) = 0.600 acre-feet  QOptional User Override - - - -
Excess Urban Runoff Volume (EURV) = 1.767 acrefeet  1-hr Precipitation - - - -
2-yr Runoff Volume (P1 = 1.06 in.) = 1.512 acre-feet 1.06 inches - - -
5-yr Runoff Volume (P1 = 1.43in.) = 2227 acre-feet 1.43 inches - - -
10-yr Runoff Volume (P1 = 1.66 in.) = 2.681 acre-feet 1.66 inches - - -
25-yr Runoff Volume (P1 = 1.68 in.) = 2.937 acre-feet inches - - -
50-yr Runoff Volume (P1 =2.26 in.) = 4.066 acre-feet 226 inches - - -
100-yr Runoff Volume (P1=2.61in.) = 4.875 acre-feet 2.60 inches - - -
500-yr Runoff Volume (P1 =3.07 in.) = 6.008 acre-feet inches - - - -
Approximate 2-yr Detention Volume = 1.418 acre-feet - - - -
Approximate 5-yr Detention Volume = 2.097 acre-feet - - - -
Approximate 10-yr Detention Volume = 2.396 acre-feet - - - -
Approximate 25-yr Detention Volume = 2.253 acre-feet - - - -
Approximate 50-yr Detention Volume = 2.764 acre-feet - - - -
Approximate 100-yr Detention Volume = 3.039 acre-feet - - - -
Stage-Storage Calculation - -~ -~ -~
Zone 1 Volume (WQCV) = 0.600 acre-feet - - - -
Select Zone 2 Storage Volume (Optional) = acre-feet Total volume - - - -
Select Zone 3 Storage Volume (Optional) = acre-feet IS less than 100-year - - - -
Total Detention Basin Volume =| 0600 |acrefeet O™ - - - -
Initial Surcharge Volume (ISV) = user ftr3 - - - -
Initial Surcharge Depth (ISD) = user ft - - - -
Total Available Detention Depth (H, ) = user ft - - - -
Depth of Trickle Channel (Hrc) = user ft - - - -
Slope of Trickle Channel (Syc) = user ft/ft - - - -
Slopes of Main Basin Sides (S,in) = user HV - - - -
Basin Length-to-Width Ratio (Ryy) = user - - - -
Initial Surcharge Area (As,) = user o - - - -
Surcharge Volume Length (L) = user ft - - - -
Surcharge Volume Width (W,q,) = user ft - - - -
Depth of Basin Floor (Hyo0r) = user ft - - - -
Length of Basin Floor (Lgoop) = user ft - - - -
Width of Basin Floor (W 0q) = user ft - - - -
Area of Basin Floor (A oop) = user o - - - -
Volume of Basin Floor (Veo0q) = user 3 - - - -
Depth of Main Basin (Hyan) = user ft - - - -
Length of Main Basin (L) = user ft - - - -
Width of Main Basin (W) = user ft - - - -
Area of Main Basin (Ayay) = user o - - - -
Volume of Main Basin (Vi) = user 3 - - - -
Calculated Total Basin Volume (Vi ) = user acre-feet - - - -

Pond E-UD-Detention_v3.07.xlsm, Basin

10/10/2018, 1:50 PM



Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)

Project: Ri Parkway E:
Basin ID: WQ Pond E
[,
"’”":I: i ] Stage (ft) Zone Volume (ac-ft) Outlet Type
voLUME| guny | wnch iy g Zone 1 (WQCV) 2.94 0.600 Orifice Plate
100-YEAR Zone 2
. ZONE 1 AND 2 ORIFICE
PERMANENT- ORIFICES Zone 3
pooL Example Zone Configuration (Retention Pond) 0.600 Total
User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain
Underdrain Orifice Invert Depth = ft (distance below the filtration media surface) Underdrain Orifice Area = ftz
Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid feet
User Input: Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate
Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 2.361E-02 t
Depth at top of Zone using Orifice Plate = 294 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 11.76 inches Elliptical Slot Centroid = N/A feet
Orifice Plate: Orifice Area per Row = 3.40 sq. inches (use rectangular openings) Elliptical Slot Area = N/A t?

User Input: Stage and Total Area of Each Orifice Row (numbered from lowest to highest]
Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)
Stage of Orifice Centroid (ft) 0.00 1.00 2.00
Orifice Area (sq. inches) 3.40 3.40 3.40
Row 9 (optional) Row 10 (optional) | Row 11 (optional) | Row 12 (optional) | Row 13 (optional) | Row 14 (optional) | Row 15 (optional) | Row 16 (optional)
Stage of Orifice Centroid (ft)
Orifice Area (sq. inches)
User Input: Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected
Invert of Vertical Orifice = ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 2
Depth at top of Zone using Vertical Orifice = ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = feet
Vertical Orifice Diameter = inches
User Input: Overflow Weir (Dropbox) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir
Not Selected Not Selected Not Selected Not Selected
Overflow Weir Front Edge Height, Ho = ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H, = feet
Overflow Weir Front Edge Length = feet Over Flow Weir Slope Length = feet
Overflow Weir Slope = H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = should be >4
Horiz. Length of Weir Sides = feet Overflow Grate Open Area w/o Debris = ft?
Overflow Grate Open Area % = %, grate open area/total area Overflow Grate Open Area w/ Debris = 2
Debris Clogging % = %
User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Not Selected Not Selected Not Selected Not Selected
Depth to Invert of Outlet Pipe = ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = ft?
Circular Orifice Diameter = inches Outlet Orifice Centroid = feet
Half-Central Angle of Restrictor Plate on Pipe = N/A N/A radians
User Input: pil y( lar or Tr idal) Calculated P for Spill
Spillway Invert Stage= ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= feet
Spillway Crest Length = feet Stage at Top of Freeboard = feet
Spillway End Slopes = H:V Basin Area at Top of Freeboard = acres
Freeboard above Max Water Surface = feet

Routed Hydrograph Results

Design Storm Return Period = wacv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = 0.53 1.07 1.06 1.43 1.66 1.68 2.26 2.60 3.07
Calculated Runoff Volume (acre-ft) = 0.600 1.767 1.512 2.227 2.681 2.937 4.066 4.875 6.008
OPTIONAL Override Runoff Volume (acre-ft) =|
Inflow Hydrograph Volume (acre-ft) =| 0.600 1.766 1.510 2.227 2.680 2.937 4.065 4.873 6.001
Predevelopment Unit Peak Flow, q (cfs/acre) =| 0.00 0.00 0.01 0.07 0.21 0.44 0.70 0.95 1.31
Predevelopment Peak Q (cfs) = 0.0 0.0 0.2 1.8 5.0 10.8 17.1 23.3 32.2
Peak Inflow Q (cfs) = 6.8 19.8 16.9 24.8 29.8 32.6 44.9 53.7 65.8
Peak Outflow Q (cfs) =| 0.4 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8
Ratio Peak Outflow to Predevelopment Q =| N/A N/A N/A 0.4 0.2 0.1 0.0 0.0 0.0
Structure Controlling Flow =| Plate Plate Plate N/A N/A N/A N/A N/A N/A
Max Velocity through Grate 1 (fps) =| N/A N/A N/A N/A N/A N/A N/A N/A N/A
Max Velocity through Grate 2 (fps) =| N/A N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drain 97% of Inflow Volume (hours) = 37 53 50 58 64 67 81 92 107
Time to Drain 99% of Inflow Volume (hours) = 40 59 56 65 72 75 91 103 119
Maximum Ponding Depth (ft) = 2.66 5.83 5.22 6.00 6.00 6.00 6.00 6.00 6.00
Area at Maximum Ponding Depth (acres) =| 0.28 0.42 0.39 0.43 0.43 0.43 0.43 0.43 0.43
Maximum Volume Stored (acre-ft) =| 0.522 1.610 1.369 1.686 1.686 1.686 1.686 1.686 1.686
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APPENDIX B - HYDROLOGIC CALCULATIONS



M E R R I c K® Merrick & Company

Job Name

: RidgeGate East Filing No. 3

= 5970 Greenwood Plaza Blvd. Job Number: 65121240
L & COM PANY Greenwood Village, CO 80111 Date: 6/30/2023
Ph: (303) 751-0741 By: CGB
RidgeGate East Filing No. 3
Composite Runoff Coefficient Calculations
Location: Douglas County
Municipality: Douglas County
Minor Design Storm: 5 Runoff Coefficient (UDFCD Vol 1, Chp 6, Sec. 2.5.1)
Major Design Storm: 100 NRCS Soil Storm Return Period
Soil Type: c/D Group  [2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
A C=0.84i"1.302 [C=0.86i"1.276 [C=0.87i"1.232 [C=0.84i"1.124 |C=0.85i+0.025 |C=0.78i+0.110
B C=0.84i"1.169 [C=0.86i"1.088 [C=0.81i+0.057 [C=0.63i+0.249 |C=0.56i+0.328 |C=0.47i+0.426
c/D C=0.83i"1.122 (C=0.82i+0.035 |C=0.74i+0.132 |C=0.56i+0.319 |C=0.49i+0.393 |C=0.41i+0.484
Basin Design Data
1(%)=| 100% 90% 85% 40% 10% 25% 2% 2% i(%) Runoff Coeff's
Auscape (8 | Alscape (/D
Basi Desi A Asi A A A A ? ? A
asin es'lgn paved sidewalk / MU Gravel plygnd art. turf i) il Total ATo(aI (ac) Imp (%) 2 c5 c10 C100
Name Point  |gireets (5f)|conc  (sf) (sf) (sf) (sf) (sf) (sf)
(sf) (sf)
Z1-E - 204,849 204,849 4.70 2.0% 0.01 0.05 0.15 0.49
Z1-F - 204,849 204,849 4.70 85.0% 0.69 0.73 0.76 0.83
72 - 26,424 6,237 7,537 40,198 0.92 80.1% 0.65 0.69 0.72 0.81
73 - 16,971 3,439 5,361 25,771 0.59 78.3% 0.63 0.68 0.71 0.80
Y1 - 27,771 6,192 9,444 43,407 1.00 77.3% 0.62 0.67 0.70 0.80
Y2 - 27,629 5,201 8,236 41,066 0.94 79.1% 0.64 0.68 0.72 0.81
X1 - 12,173 5,807 6,233 24,213 0.56 72.4% 0.58 0.63 0.67 0.78
X2 - 194,278 194,278 4.46 85.0% 0.69 0.73 0.76 0.83
X3 - 141,570 141,570 3.25 85.0% 0.69 0.73 0.76 0.83
X4 - 17,033 5,645 9,850 32,528 0.75 68.6% 0.54 0.60 0.64 0.77
w1 - 104,108 104,108 239 85.0% 0.69 0.73 0.76 0.83
w2 - 34,177 12,445 19,589 66,211 1.52 69.1% 0.55 0.60 0.64 0.77
V2 - 19,904 10,744 62,979 93,627 215 32.9% 0.24 0.31 0.38 0.62
U1 - 28,845 15,369 15,462 59,676 1.37 72.0% 0.57 0.63 0.67 0.78
T1 - 12,043 6,189 6,463 24,695 0.57 71.8% 0.57 0.62 0.66 0.78
S1 - 52,812 28,960 33,349 115,121 2.64 69.1% 0.55 0.60 0.64 0.77
RG PKWY BASINS
D2 - 36,682 12,820 15,076 64,577 1.48 75.1% 0.60 0.65 0.69 0.79
DS - 13,370 7,824 8,091 29,285 0.67 70.3% 0.56 0.61 0.65 0.77
D6 - 16,013 9,830 9,963 35,806 0.82 70.0% 0.56 0.61 0.65 0.77
D7-F - 701,659 701,659 16.11 85.0% 0.69 0.73 0.76 0.83
D11-F - 129,373 129,373 297 85.0% 0.69 0.73 0.76 0.83
D13 - 33,222 14,643 16,168 64,033 1.47 73.0% 0.58 0.63 0.67 0.78
D15 - 143,352 143,352 3.29 2.0% 0.01 0.05 0.15 0.49
Pond 21 (Basins D, W,
XY,2) 261,465 | 90,083 | 1,475,837 0 0 0 0 258,900 | 2,086,284 47.89 76.8% 0.62 0.66 0.70 0.80

1240-Rational Calculations

Developed C




i MERRICK"

Merrick & Company

Job Name

: RidgeGate East Filing No. 3

L L 5970 Greenwood Plaza Blvd. Job Number: 65121240
U & COM PANY Greenwood Village, CO 80111 Date: 6/30/2023
Ph: (303) 751-0741 By: CGB
RidgeGate East Filing No. 3
Time of Concentration Calculations
Location: Douglas County
Municipality: Douglas County
Minor Design Storm: 5
Major Design Storm: 100 =(0.395(1.1-C5)(L;20.5))/(S,"0.33)
Soil Type: Cc/D t=L,/(60V,)
Urban t.=(26-17i)+L/(60(14i+9)*(Sp".5))
Sub-Basin Dat Initial Overland Time (t) Travel Time (t) t.C tc Urbanized Check ON te
ub-Basin Data ' t=Length/(Velocity x 60) <Lomp ¢ Urbanized thec Final
Basin Design A Upper t Length Velocit t, Time of L S Min
N N 'gt Tota! i (%) cs most |Slope (%) ! (ftg) Slope (%) Type of Land Surface C, (fos) Y t Conc ft ‘}2 Urban t, .
ame oin (ac) Length (ft) (min) ps, (min) Gtst, (ft) (%) .
Paved areas & shallow
71-E - 470 | 20% | o0o0s | 300 | 15% | 201 115 1.5% 20 24 08 29.9 415.0 1.5% 318 209
paved swales
P hall
71-F - 470 | 850% | 073 | 100 | 20% | s4 394 3.0% aved areas & shallow 20 35 19 73 4940 | 2.8% 139 73
paved swales
) - 092 | 80.1% | 0.69 86 2.0% 55 671 2.6% Paved areas & shallow 20 32 35 9.0 757.0 2.5% 163 9.0
paved swales
P hall
5 - 059 | 783% | 068 | 117 | 20% | 67 434 2.6% aved areas & shallow 20 32 22 8.9 5510 | 2.5% 156 8.9
paved swales
% - 100 | 773% | 067 67 2.8% 46 544 2.0% Paved areas & shallow 20 28 32 7.8 611.0 2.1% 16.4 7.8
paved swales
P hall
v2 - 094 | 791% | o068 | 101 | 28% | 54 499 1.9% aved areas & shallow 20 28 3.0 85 6000 | 2.0% 161 85
paved swales
X1 - 056 | 72.4% | 063 92 2.0% 6.6 228 1.1% Paved areas & shallow 20 21 18 8.4 3200 13% 16.1 8.4
paved swales
P hall
X2 - 446 | 850% | 073 50 20% | 38 628 2.0% aved areas & shallow 20 28 3.7 7.5 6780 | 2.0% 154 75
paved swales
X3 - 325 | 85.0% | 073 50 2.0% 38 572 2.0% Paved areas & shallow 20 28 34 7.2 622.0 2.0% 15.1 7.2
paved swales
P hall
X4 - 075 | 68.6% | 0.60 9% 20% | 7.2 313 2.8% aved areas & shallow 20 33 16 8.7 4090 | 2.6% 166 8.7
paved swales
w1 - 239 | 85.0% | 073 50 2.0% 38 593 2.0% Paved areas & shallow 20 28 35 73 643.0 2.0% 152 73
paved swales
P hall
w2 - 152 | 69.1% | 0.60 71 20% | 61 284 4.8% aved areas & shallow 20 44 11 7.2 3550 | 4.1% 15.8 7.2
paved swales
v2 - 215 | 329% | 031 300 | 20% | 200 434 1.5% Paved areas & shallow 20 24 3.0 230 734.0 1.7% 273 230
paved swales
P hall
u1 - 137 | 720% | o063 | 126 | 20% | 7.7 324 4.8% aved areas & shallow 20 44 12 9.0 4500 | 3.8% 15.8 9.0
paved swales
1 - 057 | 718% | o062 85 2.0% 6.4 270 4.8% Paved areas & shallow 20 44 10 7.4 355.0 3.9% 153 7.4
paved swales
P hall
s1 - 264 | 69.1% | o060 | 100 | 20% | 73 | 1125 | 1.0% aved areas & shallow 20 20 9.4 166 | 12250 | 11% 249 166
paved swales
RG PKWY BASINS
Paved areas & shallow
D2 - 148 | 751% | 065 54 20% | 48 779 0.9% 20 19 6.8 116 8330 | 0.9% 20,5 116
paved swales
DS - 067 | 703% | o061 61 2.0% 56 389 1.0% Paved areas & shallow 20 20 32 8.8 450.0 1.1% 17.8 8.8
paved swales
P hall
D6 - 082 | 700% | 061 58 20% | 54 300 0.6% aved areas & shallow 20 15 32 8.7 3580 | 0.7% 17.8 8.7
paved swales
0.0% | 0.0 100 | 2.0% 394 3.0% Paved areas & shallow 20 35 19 494.0 2.8% 315
paved swales
P hall
D7-F - 1611 | 85.0% | 073 | 100 | 20% | sa | 1213 | 18% aved areas & shallow 20 2.7 7.5 1220 | 13130 | 1.8% 193 129
paved swales

1240-Rational Calculations

Developed Tc
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Developed Storm Runoff Calculations

Design Storm : 100 Year Point Hour Rainfall (Py) : 2.27 1= (28.5P1)/((10 + TC)"0.786)
Direct Runoff Total Runoff Inlets _ Pipe Pipe/Swale Travel Time
2 £ 5 B B ': ) %\ - T E
sl g g8 |8l <] £ 8z = |5|¢ 3 - I O - I - - T - I £
8 8 = g 2 ) = <] e 2 = <] = s |os|&gg]| & » & |28 o 2 = ° 2
Used for Swale and
Z1-E 4.70 0.49 29.9 2.31 3.57 8.3 Interim Inlet Sizing
only
Z1-F 4.70 0.83 7.3 3.91 6.88 26.9 Type C/Future Conn 24in | RCP | 2.0% | 26.9 | 32.0 28 102 | 005 | 7.35
z2 - 0.92 0.81 9.0 0.75 6.39 4.8 Type R Inlet
71 Inlet Z2 (Combined flow from Basins D3-F-Z1) [ 9.00 4.66 6.38 | 29.8 24in | RCP | 2.0% | 29.8 | 32.0 27 102 | 0.04 | 9.04
73 - 059 | 080 [ 89 [ 048 | 642 | 31 Type R Inlet 18in | RCP | 10% | 31 | 105 | 27 | 59 | 008 | 898
72 MH Z100 (Combined flow from Basins D3-F, Z1-z2) | 9.00 5.14 6.38 | 328 30in | RCP | 2.1% | 32.8 | 59.4 93 121 | 013 | 9.13
D7-F - 16.11 0.83 129 | 13.41 5.52 74.0 Stub 42in | RCP | 06% | 74.0 | 77.9 | 196 8.1 0.40 | 13.30
Y1 - 1.00 0.80 7.8 0.80 6.73 5.4 Type R Inlet 30in | RCP | 5.0% | 54 | 91.7 35 187 | 0.03 | 7.83
Y2 - 0.94 0.81 8.5 0.76 6.53 5.0 Type R Inlet 18in | RCP | 5.0% | 5.0 | 23.5 27 133 | 003 | 853
Y1 MH Y100 (Combined flow from Basins D7-F, Y2) | 13.30 | 14.97 543 | 814 42in | RCP | 1.0% | 81.4 | 1006 | 93 105 | 0.15 | 13.45
X1 - 0.56 0.78 8.4 0.43 6.56 2.8 Type R Inlet 18in | RCP | 2.4% | 2.8 | 16.3 66 92 | 012 | 852
x2 - 4.46 0.83 7.5 3.71 6.82 25.3 Stub
X3 - 3.25 0.83 72 2.71 6.91 18.7 Stub
X1 MH X100 (Combined flow from Basins X2-X3) |  7.50 6.42 6.81 437 30in | RCP | 1.8% | 43.7 | 55.0 17 112 | 003 | 753
x2 MH X101 (Combined flow from Basins X1-X3) | 8.52 6.85 6.51 44.6 30in | RCP | 2.1% | 446 | 59.4 | 275 | 121 | 0.38 [ 8.90
x4 - 075 | 077 [ 87 [ os7 | 641 | 371
X3 Inlet X4 (Combined flow from Basins X1-X4) | 8.90 7.42 6.41 476 36in | RCP | 1.5% | 47.6 | 81.7 33 116 | 005 | 895
w1 - 2.39 0.83 7.3 1.99 6.88 137 Future Conn
w2 - 1.52 0.77 72 1.17 6.91 8.1 Type R Inlet
w1 Inlet W2 (Combined flow from Basins X1-X4) [ 7.30 3.16 6.87 | 21.7 30in | RCP | 0.5% | 21.7 | 29.0 41 59 | 012 | 7.42
V2 - 2.15 0.62 I 23.0 I 1.33 I 4.14 I 55 Type R Inlet 18in | RCP | 8.0% | 55 | 20.7 30 16.8 | 0.03 | 23.03
Flow to existing MH C106 (RG Pkwy Ph 1) | 23.03 1.33 4.13 55
S1 - 2.64 0.77 16.6 2.03 4.91 10.0 Type R Inlet 18in | RCP | 1.0% | 10.0 | 10.5 76 59 | 021 | 16.81
T - 0.57 0.78 7.4 0.44 6.85 3.0 Type R Inlet 18in | RCP | 1.0% | 3.0 | 105 77 59 | 022 | 7.62
u1 - 1.37 0.78 9.0 1.07 6.39 6.8 Type R Inlet 18in | RCP | 1.0% | 6.8 | 10.5 78 59 | 022 | 922
D2 - 1.48 0.79 116 1.17 5.78 6.8

Q100
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Developed Storm Runoff Calculations

Design Storm : Point Hour Rainfall (Py):  1.10 1= (28.5P1)/ (10 + TC)"0.786)
Direct Runoff Total Runoff Inlets Pipe Pipe/Swale Travel Time
=
5 3 -
g 2 _ s | & 5
o E 5 £ B . 5 k] k) <3 7 €
£ S e g £ = o 2 5 = 5 = T | 8% e £
o - R - A - - e P B e g IS I B O B ) - I S (-
= 5 = 5 = & £ @2 — = £ @ = g S Py L 5% S 3 £ [ @
a z 8 < £l = g A ; € < 3 s | 8g|gz| 8| 58| s |88l 2|8 E| = !
] a8 K 4 2 o = o 2 2 = a < o |oo|zg|l & | & = | 28] S 2 = o 2
TseaTor Swate |
z1-E| - 470 | 005 | 299 | 024 | 173 04 o v
z-F| - 470 | 073 | 73 | 344 | 334 | 115 Type C/Future Conn) 30in | RCP | 10% | 115 | 410 | 28 | 84 | 006 | 7.36
22 - 092 | 069 | 90 | o064 | 310 20 Type R Inlet
71 Inlet Z2 (Combined flow from Basins D3-F-z1) [ 9.00 | 408 | 309 | 126 30in | RCP | 10% | 126 | 410 | 27 | 84 | 005 | 9.05
73 - 059 | o068 [ 89 [ 040 [ 311 [ 12 Type R Inlet 18in | RCP [ 1.0% | 12 | 105 | 27 | 59 | 008 | 898
22 MH 2100 (Combined flow from Basins D3-F, z1-22) | 9.00 | 448 | 309 | 139 30in | RCP | 21% | 139 | 594 [ 93 | 124 | 013 | 913
orF | - 1611 | 073 | 129 | 1179 | 268 | 315 Stub 42in | RCP | 0.6% | 315 | 77.9 [ 196 | 81 | 040 | 1330
Y1 - 100 | 067 | 78 | 067 | 326 22 Type R Inlet 30in | RCP [ 5.0% | 22 | 917 [ 35 | 187 | 003 | 783
Y2 - 094 | 068 | 85 | 064 | 316 20 Type R Inlet 18in | RCP | 5.0% | 20 | 235 | 27 | 133 | 003 | 853
Y1 MH Y100 (Combined flow from Basins D7-F, Y2) | 1330 | 1310 | 263 | 345 42in | RCP | 1.0% | 345 | 1006| 93 | 105 | 015 | 1345
X1 - 056 | 063 | 84 | 035 | 318 11 Type R Inlet 18in | RCP | 24% | 1.1 | 163 | 66 | 92 | 012 | 852
x2 - 446 | 073 | 75 | 326 | 331 | 108 Stub
X3 - 325 | 073 | 72 | 238 | 335 80 Stub
x1 MH X100 (Combined flow from Basins X2-X3) | 7.50 | 564 | 3.30 | 186 30in | RCP | 1.8% | 186 | 850 | 17 | 11.2 | 003 | 7.53
x2 MH X101 (Combined flow from Basins X1-X3) | 8.52 | 599 | 3.16 | 18.9 30in | RCP | 21% | 189 | 594 | 275 | 121 | 038 | 8.90
X4 - 075 | o060 [ 87 | 045 | 314 | 14
X3 Inlet X4 (Combined flow from Basins X1-X4)| 890 | 644 | 311 | 200 36in | RCP | 1.5% | 200 | 817 | 33 | 116 | 005 | 895
w1 - 239 | 073 | 73 | 175 | 334 58 Future Conn
w2 - 152 | 060 | 72 | 081 | 335 EX Type R Inlet
w1 Inlet W2 (Combined flow from Basins X1-x4) [ 7.30 | 266 | 333 | 89 30in | RCP [ 05% | 89 | 200 [ 41 | 59 | 012 [ 742
v2 - 215 | 031 [ 230 | o066 | 201 | 13 Type R Inlet 18in | RCP | 80% | 1.3 | 207 | 30 | 168 | 0.03 | 23.03
Flow to existing MH C106 (RG Pkwy Ph 1) | 23.03 | 066 | 200 | 13
st - 264 | 060 | 166 | 159 | 238 38 Type R Inlet 18in | RCP | 1.0% | 38 | 105 | 76 | 59 | 021 | 16.81
T - 057 | 062 | 74 | 035 | 332 12 Type R Inlet 18in | RCP | 10% | 12 | 105 | 77 | 59 | 022 | 762
u1 - 137 | 063 | 90 | 086 | 310 27 Type R Inlet 18in | RCP | 1.0% | 27 | 105 | 78 | 59 | 022 | 922
02 - 148 | 065 | 116 | 097 | 280 27
QMinor
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MHFD-Inlet, Version 5.01 (April 2021)

INLET MANAGEMEN

INLET NAME Inlet Z3 Inlet Z2 Z1-E Inlet Y1 Inlet Y2 Inlet X1
Site Type (Urban or Rural) URBAN URBAN URBAN URBAN URBAN URBAN
Inlet Application (Street or Area) STREET STREET AREA STREET STREET STREET
Hydraulic Condition On Grade On Grade Swale In Sump In Sump On Grade

Inlet Type

CDOT Type R Curb Opening

CDOT Type R Curb Opening

CDOT Type C (Depressed)

CDOT Type R Curb Opening

CDOT Type R Curb Opening

CDOT Type R Curb Opening

USER-DEFINED INPUT

User-Defined Design Flows

[Minor Qunown (cfs) 0.0 0.9 4.7 0.6 0.0 1.0
[Major Qyown (cfs) 0.0 0.8 0.0 0.8 0.0 0.8
Bypass (Carry-Over) Flow from Upstream
Receive Bypass Flow from: No Bypass Flow Received No Bypass Flow Received No Bypass Flow Received User-Defined No Bypass Flow Received No Bypass Flow Received
Minor Bypass Flow Received, Qs (cfs) 0.0 0.0 0.0 0.0 0.0 0.0
Major Bypass Flow Received, Q, (cfs) 0.0 0.0 0.0 0.6 0.0 0.0
Watershed Characteristics
Subcatchment Area (acres)
Percent Impervious
NRCS Soil Type

Profile
Overland Slope (ft/ft)
Overland Length (ft)
Channel Slope (ft/ft)
Channel Length (ft)
Minor Storm Rainfall Input
|Design Storm Return Period, T, (years)
|0ne-Hour Precipitation, P, (inches)
Major Storm Rail Input
|Design Storm Return Period, T, (years)
|0ne-Hour Precipitation, P, (inches)

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs) 0.0 0.9 4.7 0.6 0.0 1.0
Major Total Design Peak Flow, Q (cfs) 0.0 0.8 0.0 1.4 0.0 0.8
Minor Flow Bypassed Downstream, Qy (cfs) 0.0 0.0 0.0 N/A N/A -0.1
Major Flow Bypassed Downstream, Q, (cfs) 0.0 0.0 0.0 N/A N/A -2.1
Minor Storm (Calculated) Analysis of Flow Time
C N/A N/A N/A N/A N/A N/A
Cs N/A N/A N/A N/A N/A N/A
Overland Flow Velocity, Vi N/A N/A N/A N/A N/A N/A
Channel Flow Velocity, Vt N/A N/A N/A N/A N/A N/A
Overland Flow Time, Ti N/A N/A N/A N/A N/A N/A
Channel Travel Time, Tt N/A N/A N/A N/A N/A N/A
Calculated Time of Concentration, T N/A N/A N/A N/A N/A N/A
Regional T, N/A N/A N/A N/A N/A N/A
Recommended T, N/A N/A N/A N/A N/A N/A
T, selected by User N/A N/A N/A N/A N/A N/A
Design Rainfall Intensity, I N/A N/A N/A N/A N/A N/A
Calculated Local Peak Flow, Q, N/A N/A N/A N/A N/A N/A
Major Storm (Calculated) Analysis of Flow Time
C N/A N/A N/A N/A N/A N/A
Cs N/A N/A N/A N/A N/A N/A
Overland Flow Velocity, Vi N/A N/A N/A N/A N/A N/A
Channel Flow Velocity, Vt N/A N/A N/A N/A N/A N/A
Overland Flow Time, Ti N/A N/A N/A N/A N/A N/A
Channel Travel Time, Tt N/A N/A N/A N/A N/A N/A
Calculated Time of Concentration, T N/A N/A N/A N/A N/A N/A
Regional T, N/A N/A N/A N/A N/A N/A
Recommended T, N/A N/A N/A N/A N/A N/A
T, selected by User N/A N/A N/A N/A N/A N/A
Design Rainfall Intensity, I N/A N/A N/A N/A N/A N/A
Calculated Local Peak Flow, Q, N/A N/A N/A N/A N/A N/A




MHFD-Inlet, Version 5.01 (April 2021)

INLET MANAGEMEN

INLET NAME Inlet X4 Inlet T1 Ex Inlet D2 Ex Inlet DS Inlet U1 Inlet W2
Site Type (Urban or Rural) URBAN URBAN URBAN URBAN URBAN URBAN

Inlet Application (Street or Area) STREET STREET STREET STREET STREET STREET
Hydraulic Condition On Grade On Grade On Grade On Grade On Grade On Grade

Inlet Type

CDOT Type R Curb Opening

CDOT Type R Curb Opening

CDOT Type R Curb Opening

CDOT Type R Curb Opening

CDOT Type R Curb Opening

CDOT Type R Curb Opening

USER-DEFINED INPUT

User-Defined Design Flows

[Minor Qgaoun (cfs) [

0.0

0.7

i)

3.0

2.7

Bl

[Maior Qunoun (cfs) [

0.0

0.7

0.7

5.5

6.8

8.1

Bypass (Carry-Over) Flow from Upstream

Receive Bypass Flow from:

No Bypass Flow Received

No Bypass Flow Received

No Bypass Flow Received

No Bypass Flow Received

No Bypass Flow Received

No Bypass Flow Received

Minor Bypass Flow Received, Qs (cfs) 0.0 0.0 0.0 0.0 0.0 0.0
Major Bypass Flow Received, Q, (cfs) 0.0 0.0 0.0 0.0 0.0 0.0

d Characteristics
Subcatchment Area (acres)
Percent Impervious
NRCS Soil Type

Profile
Overland Slope (ft/ft)
Overland Length (ft)
Channel Slope (ft/ft)
Channel Length (ft)
Minor Storm Rainfall Input
[Design Storm Return Period, T, (years) [
|One-Hour Precipitation, P, (inches) |
Major Storm Rail Input
[Design Storm Return Period, T, (years) [
|One-Hour Precipitation, P, (inches) |
CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs) 0.0 0.7 1.5 3.0 2.7 3.1
Major Total Design Peak Flow, Q (cfs) 0.0 0.7 0.7 5.5 6.8 8.1
Minor Flow Bypassed Downstream, Q, (cfs) -14 -0.4 -1.2 0.0 0.0 0.0
Major Flow Bypassed Downstream, Q, (cfs) -3.7 -2.3 -5.0 1.1 0.0 0.2
Minor Storm (Calculated) Analysis of Flow
C N/A N/A N/A N/A N/A N/A
Cs N/A N/A N/A N/A N/A N/A
Overland Flow Velocity, Vi N/A N/A N/A N/A N/A N/A
Channel Flow Velocity, Vt N/A N/A N/A N/A N/A N/A
Overland Flow Time, Ti N/A N/A N/A N/A N/A N/A
Channel Travel Time, Tt N/A N/A N/A N/A N/A N/A
Calculated Time of Concentration, T N/A N/A N/A N/A N/A N/A
Regional T, N/A N/A N/A N/A N/A N/A
Recommended T, N/A N/A N/A N/A N/A N/A
T, selected by User N/A N/A N/A N/A N/A N/A
Design Rainfall Intensity, I N/A N/A N/A N/A N/A N/A
Calculated Local Peak Flow, Q, N/A N/A N/A N/A N/A N/A
Major Storm (Calculated) Analysis of Flow
C N/A N/A N/A N/A N/A N/A
Cs N/A N/A N/A N/A N/A N/A
Overland Flow Velocity, Vi N/A N/A N/A N/A N/A N/A
Channel Flow Velocity, Vt N/A N/A N/A N/A N/A N/A
Overland Flow Time, Ti N/A N/A N/A N/A N/A N/A
Channel Travel Time, Tt N/A N/A N/A N/A N/A N/A
Calculated Time of Concentration, T N/A N/A N/A N/A N/A N/A
Regional T, N/A N/A N/A N/A N/A N/A
Recommended T, N/A N/A N/A N/A N/A N/A
T, selected by User N/A N/A N/A N/A N/A N/A
Design Rainfall Intensity, I N/A N/A N/A N/A N/A N/A
Calculated Local Peak Flow, Q, N/A N/A N/A N/A N/A N/A




MHFD-Inlet, Version 5.01 (April 2021

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: RIDGEGATE FILING NO. 3

Inlet ID: Inlet Z3

|- Toack
‘ Seex
5 °
Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 16.5 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Sgack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.020
Height of Curb at Gutter Flow Line Heure = 6.00 inches
Distance from Curb Face to Street Crown Terown = 26.5 ft
Gutter Width W= 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.016 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReeT = 0.016
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Twax =| 21.5 [ 26.5 |ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dwax =| 6.0 [ 10.4 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) r ¥
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaitow =| 17.4 [ 1112 |cfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'




INLET ON A CONTINUOUS GRAD

MHFD-Inlet, Version 5.01 (April 2021

p—Lo (C)——

— e

Design Information (Input) | - =] MINOR MAJOR

IType of Inlet CDOT Twoe R Curb Openina = Type =| _CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression 'a') AocaL = 3.0 inches
ITotal Number of Units in the Inlet (Grate or Curb Opening) No = 2

Length of a Single Unit Inlet (Grate or Curb Opening) = 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) GG = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CC= 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR

Total Inlet Interception Capacity = 1.2 3.1 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) b = 0.0 0.0 cfs
Capture Percentage = Q./Q, = C% = 100 100 %




MHFD-Inlet, Version 5.01 (April 2021

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: RIDGEGATE FILING NO. 3

Inlet ID: Inlet Z2

|- Toack
‘ Seex
5 °
Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 18.5 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Sgack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.020
Height of Curb at Gutter Flow Line Heure = 6.00 inches
Distance from Curb Face to Street Crown Terown = 26.5 ft
Gutter Width W= 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.022 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReeT = 0.016
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Twax =| 21.5 [ 26.5 |ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dwax =| 6.0 [ 10.0 |inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) r ¥
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaitow =| 19.5 [ 88.1 |cfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'




INLET ON A CONTINUOUS GRAD

MHFD-Inlet, Version 5.01 (April 2021

p—Lo (C)——

— e

Design Information (Input) | - =] MINOR MAJOR

IType of Inlet CDOT Twoe R Curb Openina = Type =| _CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression 'a') AocaL = 3.0 inches
ITotal Number of Units in the Inlet (Grate or Curb Opening) No = 2

Length of a Single Unit Inlet (Grate or Curb Opening) = 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) GG = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CC= 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR

Total Inlet Interception Capacity = 2.0 4.6 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) b = 0.0 0.2 cfs
Capture Percentage = Q./Q, = C% = 100 96 %




MHFD-Inlet, Version 5.01 (April 2021
AREA INLET IN A SWALE

RIDGEGATE FILING NO. 3

Z1-E
This worksheet uses the NRCS
vegetal retardance method to
[determine Manning's n.
Y For more information see
Section 7.2.3 of the USDCM.
-
[Analysis of Trapezoidal Grass-Lined Channel Using SCS Method
INRCS Vegetal Retardance (A, B, C, D, or E) A, B,CD,orE= E
Manning's n (Leave cell D16 blank to manually enter an n value) n =| see details below
Channel Invert Slope So = 0.0260 ft/ft
Bottom Width B= 2.00 ft
Left Side Slope 1 = 5.00 ft/ft
Right Side Sloe 2= 5.00 ft/ft
Check one of the following soil types: — Choose One:
Soil Type: Max. Velocity (Vyax) Max Froude No. (Fuay)
Non-Cohesive 5.0 fps 0.60
Cohesive 7.0 fps 0.80
Paved N/A N/A
Minor Storm Major Storm
Maximum Allowable Top Width of Channel for Minor & Major Storm Tuax = 12.00 12.00 ft
Maximum Allowable Water Depth in Channel for Minor & Major Storm duax = 1.50 1.50 ft
Maximum Channel Capacity Based On Allowable Top Width Minor Storm Major Storm
Maximum Allowable Top Width Tuax = 12.00 12.00 ft
\Water Depth = 1.00 1.00 ft
Flow Area A= 7.00 7.00 sq ft
Wetted Perimeter P= 12.20 12.20 ft
Hydraulic Radius R= 0.57 0.57 ft
Manning's n based on NRCS Vegetal Retardance n= 0.028 0.028
Flow Velocity = 6.02 6.02 fps
\Velocity-Depth Product VR = 3.46 3.46 ft~2/s
Hydraulic Depth = 0.58 0.58 ft
Froude Number Fr= 1.39 1.39
Maximum Flow Based on Allowable Water Depth Qr= 42.2 42.2 cfs
Maximum Channel Capacity Based On Allowable Water Depth Minor Storm Major Storm
Maximum Allowable Water Depth duax = 1.50 1.50 ft
Top Width T= 17.00 17.00 ft
Flow Area A= 14.25 14.25 sq ft
Wetted Perimeter P= 17.30 17.30 ft
Hydraulic Radius R= 0.82 0.82 ft
Manning's n based on NRCS Vegetal Retardance n= 0.024 0.024
Flow Velocity V= 8.63 8.63 fps
\Velocity-Depth Product VR = 7.11 7.11 ft~2/s
Hydraulic Depth D= 0.84 0.84 ft
Froude Number Fr= 1.66 1.66
Maximum Flow Based On Allowable Water Depth Q= 123.0 123.0 cfs
Allowable Channel Capacity Based On Channel Geometry Minor Storm Major Storm
MINOR STORM Allowable Capacity is based on Top Width Criterion Qaitow =| 42.2 | 42.2 |cfs
MAJOR STORM Allowable Capacity is based on Top Width Criterion datow =| 1.00 | 1.00 |ft
\Water Depth in Channel Based On Design Peak Flow
Design Peak Flow Q= 0.4 8.3 cfs
\Water Depth d= 0.18 0.54 ft
Top Width T= 3.82 7.41 ft
Flow Area A= 0.53 2.54 sq ft
Wetted Perimeter P= 3.85 7.51 ft
Hydraulic Radius R= 0.14 0.34 ft
Manning's n based on NRCS Vegetal Retardance n= 0.081 0.036
Flow Velocity V= 0.79 3.25 fps
\Velocity-Depth Product VR = 0.11 1.10 ft~2/s
Hydraulic Depth D= 0.14 0.34 ft
Warning 04(Froude Number Fr= 0.37 0.98
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
[Inlet Design Information (Input " Paved
Type of Inlet | cpoT Twe C (Depressed) ~] Inlet Type =[__ CDOT Type C (Depressed)
IAngle of Inclined Grate (must be <= 30 degrees) 6= 0.00 degrees
\Width of Grate N W= 3.00 ft
Length of Grate / T L= 3.00 ft
(Open Area Ratio - Agatio = 0.70
Height of Inclined Grate V\‘ Hg = 0.00 ft
Clogging Factor / 4 ) j G = 0.50
Grate Discharge Coefficient \K ~ i Hb Co= 0.84
Orifice Coefficient = S>1 J Co= 0.56
\Weir Coefficient - ° i Cy= 1.81
\;\y/' ‘
MINOR MAJOR
\Water Depth at Inlet (for depressed inlets, 1 foot is added for depression) d= 1.18 1.54
Total Inlet Interception Capacity (assumes clogged condition) Q= 15.5 17.7 cfs
Bypassed Flow b = 0.0 0.0 cfs
ICapture Percentage = Qa/Qo C% = 100 100 %
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MHFD-Inlet, Version 5.01 (April 2021

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: RIDGEGATE FILING NO. 3

Inlet ID: Inlet Y1

|- Tascx
‘ Seex
5 °
Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 16.5 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Sgack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.020
Height of Curb at Gutter Flow Line Heure = 6.00 inches
Distance from Curb Face to Street Crown Terown = 32.5 ft
Gutter Width W= 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReeT = 0.016
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Twax =| 27.5 [ 32.5 |ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dwax =| 6.0 [ 10.0 |inches
Check boxes are not applicable in SUMP conditions — r
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Quiow=[ SUMP | SUMP _ |cfs




INLET IN A SUMP OR SAG LOCATION

MHFD-Inlet, Version 5.01 (April 2021)

f——Lo (©)—

Design Information (Input)‘ - J MINOR MAJOR
IType of Inlet CDOT Type R Curb Opening hs Type =[ _CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression 'a' from above) Alocal = 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 2
Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 9.3 inches
Grate Information MINOR MAJOR I~ Override Depths
Length of a Unit Grate L, (G) = N/A feet
\Width of a Unit Grate W, = N/A feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) G (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cy (G) = N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) G (G) = N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L, (C) = 5.00 feet
Height of Vertical Curb Opening in Inches Hyert = 6.00 inches
Height of Curb Orifice Throat in Inches Hihroat = 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) G (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) C, (C) = 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) G (€)= 0.67
Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dorate = N/A N/A ft
Depth for Curb Opening Weir Equation deub = 0.33 0.61 ft
[Combination Inlet Performance Reduction Factor for Long Inlets RFcombination = 0.57 0.88
Curb Opening Performance Reduction Factor for Long Inlets RFcup = 0.93 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q. =| 10.5 [ 22.6 |cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q peaK REQUIRED = | 2.2 | 6.0 |cfs




MHFD-Inlet, Version 5.01 (April 2021

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: RIDGEGATE FILING NO. 3

Inlet ID: Inlet Y2

|- Tascx
‘ Seex
5 °
Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 16.5 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Sgack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.020
Height of Curb at Gutter Flow Line Heure = 6.00 inches
Distance from Curb Face to Street Crown Terown = 32.5 ft
Gutter Width W= 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReeT = 0.016
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Twax =| 27.5 [ 32.5 |ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dwax =| 6.0 [ 10.0 |inches
Check boxes are not applicable in SUMP conditions — r
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Quiow=[ SUMP | SUMP _ |cfs




INLET IN A SUMP OR SAG LOCATION

MHFD-Inlet, Version 5.01 (April 2021)

f——Lo (©)—

Design Information (Input)‘ - J MINOR MAJOR
IType of Inlet CDOT Type R Curb Opening hs Type =[ _CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression 'a' from above) Alocal = 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1
Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 9.3 inches
Grate Information MINOR MAJOR I~ Override Depths
Length of a Unit Grate L, (G) = N/A feet
\Width of a Unit Grate W, = N/A feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) G (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cy (G) = N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) G (G) = N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L, (C) = 10.00 feet
Height of Vertical Curb Opening in Inches Hyert = 6.00 inches
Height of Curb Orifice Throat in Inches Hihroat = 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) G (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) C, (C) = 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) G (€)= 0.67
Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dorate = N/A N/A ft
Depth for Curb Opening Weir Equation deub = 0.33 0.61 ft
[Combination Inlet Performance Reduction Factor for Long Inlets RFcombination = 0.57 0.88
Curb Opening Performance Reduction Factor for Long Inlets RFcup = 0.93 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q. =| 8.3 [ 20.7 |cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q peaK REQUIRED = | 2.0 | 5.0 |cfs




MHFD-Inlet, Version 5.01 (April 2021

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: RIDGEGATE FILING NO. 3

Inlet ID: Inlet X1

|- Toack
‘ Seex
5 °
Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 17.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Sgack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.020
Height of Curb at Gutter Flow Line Heure = 6.00 inches
Distance from Curb Face to Street Crown Terown = 38.0 ft
Gutter Width W= 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.042 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReeT = 0.014
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Twax =| 27.0 [ 38.0 |ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dwax =| 6.0 [ 10.0 |inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) r —
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaitow =| 18.3 [ 83.8 |cfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'




INLET ON A CONTINUOUS GRAD

MHFD-Inlet, Version 5.01 (April 2021

p—Lo (C)——

— e

Design Information (Input) | - =] MINOR MAJOR

IType of Inlet CDOT Twoe R Curb Openina = Type =| _CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression 'a') AocaL = 3.0 inches
ITotal Number of Units in the Inlet (Grate or Curb Opening) No = 2

Length of a Single Unit Inlet (Grate or Curb Opening) = 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) GG = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CC= 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR

Total Inlet Interception Capacity = 1.1 2.8 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) b = 0.0 0.0 cfs
Capture Percentage = Q./Q, = C% = 100 100 %




MHFD-Inlet, Version 5.01 (April 2021

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: RIDGEGATE FILING NO. 3

Inlet ID: Inlet X4

|- Toack
‘ Seex
5 °
Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 17.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Sgack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.020
Height of Curb at Gutter Flow Line Heure = 6.00 inches
Distance from Curb Face to Street Crown Terown = 38.0 ft
Gutter Width W= 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.048 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReeT = 0.014
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Twax =| 27.0 [ 38.0 |ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dwax =| 6.0 [ 10.0 |inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) r —
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaitow =| 17.6 [ 80.5 |cfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'




INLET ON A CONTINUOUS GRAD

MHFD-Inlet, Version 5.01 (April 2021

p—Lo (C)——
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Design Information (Input) | - =] MINOR MAJOR

IType of Inlet CDOT Twoe R Curb Openina = Type =| _CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression 'a') AocaL = 3.0 inches
ITotal Number of Units in the Inlet (Grate or Curb Opening) No = 2

Length of a Single Unit Inlet (Grate or Curb Opening) = 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) GG = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CC= 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR

Total Inlet Interception Capacity = 1.4 3.7 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) b = 0.0 0.0 cfs
Capture Percentage = Q./Q, = C% = 100 100 %




MHFD-Inlet, Version 5.01 (April 2021

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: RIDGEGATE FILING NO. 3

Inlet ID: Inlet T1

|- Toack
‘ Seex
5 °
Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 17.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Sgack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.020
Height of Curb at Gutter Flow Line Heure = 6.00 inches
Distance from Curb Face to Street Crown Terown = 48.0 ft
Gutter Width W= 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.048 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReeT = 0.014
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Twax =| 38.0 [ 48.0 |ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dwax =| 6.0 [ 10.0 |inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) r ¥
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaitow =| 17.6 [ 80.5 |cfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'




INLET ON A CONTINUOUS GRAD

MHFD-Inlet, Version 5.01 (April 2021

p—Lo (C)——
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Design Information (Input) | - =] MINOR MAJOR

IType of Inlet CDOT Twoe R Curb Openina = Type =| _CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression 'a') AocaL = 3.0 inches
ITotal Number of Units in the Inlet (Grate or Curb Opening) No = 2

Length of a Single Unit Inlet (Grate or Curb Opening) = 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) GG = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CC= 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR

Total Inlet Interception Capacity = 1.2 3.0 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) b = 0.0 0.0 cfs
Capture Percentage = Q./Q, = C% = 100 100 %




MHFD-Inlet, Version 5.01 (April 2021

LLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: RIDGEGATE FILING NO. 3
Inlet ID: Ex Inlet D2

| Taac
‘ Seack
§ ©
Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 19.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Sgack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Neack = 0.020
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Terown = 48.0 ft
Gutter Width W= 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.006 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NgrReer = 0.016
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Twax =[ 23.0 | 48.0 |t
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dwax =| 6.0 [ 10.6 |inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) r r
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaitow =| 10.7 [ 74.3 |cfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'




Design Information (Input)
Type of Inlet

Local Depression (additional to continuous gutter depression 'a')

Total Number of Units in the Inlet (Grate or Curb Opening)

Length of a Single Unit Inlet (Grate or Curb Opening)

Width of a Unit Grate (cannot be greater than W, Gutter Width)
Clogging Factor for a Single Unit Grate (typical min. value = 0.5)
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1)

| cDOT Twe R Curb Openina

MINOR MAJOR

Street Hydraulics: OK - Q < Allowable Street Capacity'
Total Inlet Interception Capacity

Total Inlet Carry-Over Flow (flow bypassing inlet)

Capture Percentage = Q./Q, =

j Type =|  CDOT Type R Curb Opening
AocaL = 3.0 inches
No = 2
= 5.00 ft
W, = N/A ft
CG= N/A N/A
GC= 0.10 0.10
MINOR MAJOR
Q= 2.7 5.7 cfs
Q= 0.0 1.1 cfs
C% = 100 84 %




MHFD-Inlet, Version 5.01 (April 2021

LLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: RIDGEGATE FILING NO. 3
Inlet ID: Ex Inlet D5

| Taac
‘ Seack
§ ©
Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 19.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Sgack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Neack = 0.020
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Terown = 37.0 ft
Gutter Width W= 2.00 ft
Street Transverse Slope Sx = 0.005 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.013 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NgrReer = 0.016
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Twax =[ 26.0 | 37.0 |t
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dwax =| 6.0 [ 10.6 |inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) r r
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qaitow =| 4.3 [ 9.9 |cfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'




Design Information (Input)
Type of Inlet

Local Depression (additional to continuous gutter depression 'a')

Total Number of Units in the Inlet (Grate or Curb Opening)

Length of a Single Unit Inlet (Grate or Curb Opening)

Width of a Unit Grate (cannot be greater than W, Gutter Width)
Clogging Factor for a Single Unit Grate (typical min. value = 0.5)
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1)

| cDOT Twe R Curb Openina

MINOR MAJOR

Street Hydraulics: OK - Q < Allowable Street Capacity'
Total Inlet Interception Capacity

Total Inlet Carry-Over Flow (flow bypassing inlet)

Capture Percentage = Q./Q, =

j Type =|  CDOT Type R Curb Opening
AocaL = 3.0 inches
No = 2
= 5.00 ft
W, = N/A ft
CG= N/A N/A
GC= 0.10 0.10
MINOR MAJOR
Q= 3.0 4.4 cfs
Q= 0.0 1.1 cfs
C% = 929 81 %




MHFD-Inlet, Version 5.01 (April 2021

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: RIDGEGATE FILING NO. 3

Inlet ID: Inlet U1

Gutter Geometry:

Maximum Allowable Width for Spread Behind Curb Teack = 16.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Nack = 0.020
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Tcrown = 48.0 ft
Gutter Width = 2.00 ft
Street Transverse Slope Sy = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.048 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReeT = 0.014
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tuax = 38.0 [ 48.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dyax =| 6.0 [ 10.0 Jinches
|Allow Flow Depth at Street Crown (check box for yes, leave blank for no) r r
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qatiow =| 17.6 [ 80.5 |cfs

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
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Design Information (Input) - MINOR MAJOR

IType of Inlet | cDOT Type R Curb Opening =l Type =| _ CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression 'a') AocaL = 3.0 inches
ITotal Number of Units in the Inlet (Grate or Curb Opening) No = 3

Length of a Single Unit Inlet (Grate or Curb Opening) L, = 5.00 ft
\Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) GG = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) C-C= 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity’ MINOR MAJOR

ITotal Inlet Interception Capacity = 2.7 6.8 cfs
ITotal Inlet Carry-Over Flow (flow bypassing inlet) b = 0.0 0.0 cfs
|Capture Percentage = Q,/Q, = C% = 100 100 %




MHFD-Inlet, Version 5.01 (April 2021

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: RIDGEGATE FILING NO. 3

Inlet ID: Inlet W2

Gutter Geometry:

Maximum Allowable Width for Spread Behind Curb Teack = 16.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Nack = 0.020
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Tcrown = 48.0 ft
Gutter Width = 2.00 ft
Street Transverse Slope Sy = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.050 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReeT = 0.014
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tuax = 38.0 [ 48.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dyax =| 6.0 [ 10.0 Jinches
|Allow Flow Depth at Street Crown (check box for yes, leave blank for no) r r
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qatiow =| 17.4 [ 79.5 |cfs

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
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Design Information (Input) - MINOR MAJOR

IType of Inlet | cDOT Type R Curb Opening =l Type =| _ CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression 'a') AocaL = 3.0 inches
ITotal Number of Units in the Inlet (Grate or Curb Opening) No = 3

Length of a Single Unit Inlet (Grate or Curb Opening) L, = 5.00 ft
\Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) GG = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) C-C= 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity’ MINOR MAJOR

ITotal Inlet Interception Capacity = 3.1 7.9 cfs
ITotal Inlet Carry-Over Flow (flow bypassing inlet) b = 0.0 0.2 cfs
|Capture Percentage = Q,/Q, = C% = 100 97 %




APPENDIX D - STORM SEWER CALCULATIONS
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Report

Line Line Known Runoff | Tc Flow | Line Line Line Invert Invert | Gnd/Rim | Gnd/Rim HGL HGL Vel
No. ID Q Area | Coeff Rate | Size Up Dn El Dn Up Dn Ave
(cfs) | (ac) (€) (cfs) | (in) (ft) (%) (ft) (ft) (ft) (ft) (ft) (ft) (ft/s)
1 EX D114 0.00 | 0.00 0.00 | 17.4 | 83.62 54 | 5222 | 0.50 | 5953.74 | 5953.48 | 5973.34 | 5958.94 | 5958.06 | 5957.98 5.29
2 EX D113 0.00 | 0.00 0.00 | 17.2 | 84.08 54 | 135.88 | 2.00 | 5965.23 | 5962.51 | 5984.60 | 5973.34 | 5967.91 | 5964.21 | 11.91
3 EX D112 0.00 | 0.00 0.00 | 17.1 | 82.32 48 | 8342 | 1.00 | 5974.14 | 5973.31 | 5985.00 | 5984.60 | 5976.89 | 5975.48 | 10.37
4 EX D111 0.00 | 0.00 0.00 | 16.6 | 70.57 48 | 213.74 | 1.43 | 5977.39 | 5974.34 | 5988.89 | 5985.00 | 5979.93 | 5976.89 8.38
5 EX D110 0.00 | 0.00 0.00 | 16.2 | 71.42 48 | 214.00 | 3.61 | 5985.31 | 5977.59 | 5997.01 | 5988.89 | 5987.86 | 5979.93 8.90
6 EX D109 0.00 | 0.00 0.00 | 16.0 | 65.30 42 | 152.25 | 4.76 | 5992.92 | 5985.67 | 6004.42 | 5997.01 5995.45 | 5987.86 9.53
7 EX D108 0.00 | 0.00 0.00 | 15.7 | 65.85 42 | 152.20 | 4.59 | 6000.11 | 5993.12 | 6011.94 | 6004.42 | 6002.65 | 5995.45 9.24
8 EX D107 0.00 | 0.00 0.00 | 15.2 | 49.07 42 | 229.75 | 1.00 | 6002.60 | 6000.31 | 6019.33 | 6011.94 6002.65 7.47
9 EX D106 0.00 | 0.00 0.00 | 14.7 | 49.79 42 | 230.21 1.00 | 6005.11 | 6002.80 | 6023.25 | 6019.33 | 6007.31 | 6004.79 8.32
10 EX D105 0.00 | 0.00 0.00 | 14.3 | 50.53 42 | 230.21 1.00 | 6007.61 | 6005.31 | 6025.00 | 6023.25 | 6009.83 | 6007.31 8.37
11 EX D104 0.00 | 0.00 0.00 | 13.7 | 16.49 36 | 163.47 | 1.00 | 6009.74 | 6008.11 | 6024.79 | 6025.00 6009.83 | 4.79
12 EX D103 0.00 | 0.00 0.00 | 13.2 | 16.76 36 | 188.18 | 1.00 | 6011.83 | 6009.94 | 6023.43 | 6024.79 | 6013.14 | 6011.04 | 6.42
13 EX D102 0.00 | 0.00 0.00 | 12.7 | 15.70 36 | 178.05 | 1.00 | 6013.81 | 6012.03 | 6024.93 | 6023.43 | 6015.07 | 6013.14 | 6.09
14 EX D101 0.00 | 0.00 0.00 | 11.6 | 15.17 36 | 400.00 | 1.00 | 6018.01 | 6014.01 | 6029.02 | 6024.93 | 6019.25 | 6015.07 | 6.13
15 EX D100 0.00 | 0.00 0.00 9.4 | 13.60 30 | 242.38 | 1.00 | 6020.93 | 6018.51 | 6031.43 | 6029.02 | 6022.17 | 6019.50 | 6.55
16 | EX PIPE D4/Z100 0.00 | 0.00 0.00 9.1 | 13.73 30 | 9277 | 2.10 | 6023.08 | 6021.13 | 6033.43 | 6031.43 | 6024.33 | 6022.17 | 6.36
17 Z2 0.00 | 0.92 0.68 9.0 | 12.57 24 | 26.50 | 2.00 | 6023.81 | 6023.28 | 6033.74 | 6033.43 | 6025.08 | 6024.33 | 6.76
18 Z1 0.00 | 4.70 0.73 7.3 | 11.44 24 | 38.50 | 2.00 | 6024.78 | 6024.01 | 6034.01 | 6033.74 | 6025.99 | 6025.08 | 6.20
19 Z3 0.00 | 0.59 0.68 8.9 1.25 18 29.18 | 0.99 | 6023.57 | 6023.28 | 6033.54 | 6033.43 | 6023.99 | 6024.33 | 2.03
20 EX D2 0.00 1.48 065 | 116 | 2.69 18 7.50 | 8.00 | 6023.75 | 6023.15 | 6028.75 | 6029.02 | 6024.37 | 6023.46 7.16
21 EX D5 0.00 | 0.67 0.61 8.8 1.28 18 7.50 | 8.00 | 6019.89 | 6019.29 | 6024.89 | 6024.93 | 6020.31 | 6019.50 5.75
22 | EX D8 PIPE/Y100 0.00 | 0.00 0.00 | 13.4 | 35.36 42 | 101.04 | 1.59 | 6013.10 | 6011.49 | 6021.00 | 6025.00 | 6014.94 | 6012.75 9.09
23 Y2 0.00 | 0.94 0.68 85| 202 18 34.60 | 5.00 | 6016.83 | 6015.10 | 6023.66 | 6021.00 | 6017.37 | 6015.40 5.84

Project File: Storm D-5yr.stm

Number of lines: 34

Date: 3/23/2023

NOTES: ** Critical depth

Storm Sewers



Report

Line Line Known Runoff | Tc Flow | Line Line Line Invert Invert | Gnd/Rim | Gnd/Rim HGL HGL Vel
No. ID Q Area | Coeff Rate | Size Up Dn El Dn Up Dn Ave
(cfs) | (ac) (€) (cfs) | (in) (ft) (%) (ft) (ft) (ft) (ft) (ft) (ft) (ft/s)
24 Y1 0.00 1.00 0.67 78 | 219 30 | 34.64 | 499 | 6015.83 | 6014.10 | 6023.53 | 6021.00 6014.94 | 240
25 EX D6 0.00 | 0.82 0.61 8.7 1.57 24 | 29.50 | 0.98 | 6013.08 | 6012.79 | 6022.72 | 6023.43 | 6013.51 | 6013.15 3.62
26 EX D10/X4 0.00 | 0.75 0.60 9.3 | 21.94 36 | 33.34 | 1.47 | 6001.30 | 6000.81 | 6011.61 | 6011.94 | 6002.81 | 6002.65 5.50
27 X101 0.00 | 0.00 0.00 8.8 | 21.02 30 | 275.28 | 2.06 | 6007.46 | 6001.80 | 6020.34 | 6011.61 6009.02 | 6002.83 8.76
28 X1 0.00 | 0.56 0.63 8.4 1.12 18 58.83 | 2.38 | 6009.86 | 6008.46 | 6021.56 | 6020.34 6009.02 | 245
29 X100 0.00 | 7.68 0.83 7.5 | 21.07 30 16.74 | 1.79 | 6007.96 | 6007.66 | 6011.58 | 6020.34 | 6009.52 | 6009.02 7.15
30 w2 0.00 | 3.89 0.71 73| 921 30 | 4134 | 0.99 | 5987.08 | 5986.67 | 5996.91 | 5997.01 5987.86 | 4.47
31 EX D11 0.00 | 7.37 0.73 84 | 17.10 36 | 66.50 | 1.01 | 5976.01 | 5975.34 | 5984.00 | 5985.00 5976.89 5.18
32 EX D13 0.00 1.41 063 | 11.0 | 254 18 30.00 | 7.93 | 5978.91 | 5976.53 | 5983.89 | 5984.60 | 5979.51 | 5976.83 7.03
33 Y101 0.00 | 0.00 0.00 | 13.0 | 32.26 42 | 13582 | 0.60 | 6014.12 | 6013.30 | 6025.36 | 6021.00 | 6015.88 | 6014.94 | 6.98
34 D7-F 0.00 | 16.60 0.73 | 129 | 32.42 42 60.00 | 0.60 | 6014.58 | 6014.22 | 6023.57 | 6025.36 | 6016.34 | 6015.88 | 6.96

Project File: Storm D-5yr.stm

Number of lines: 34

Date: 3/23/2023

NOTES: ** Critical depth

Storm Sewers



Storm Sewer Profile Proj. file: Storm D-5yr.stm
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Storm Sewer Profile Proj. file: Storm D-5yr.stm
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Proj. file: Storm D-5yr.stm
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Proj. file: Storm D-5yr.stm
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Storm Sewer Profile Proj. file: Storm D-5yr.stm
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Storm Sewer Profile

Proj. file: Storm D-5yr.stm
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Storm Sewer Profile

Proj. file: Storm D-5yr.stm
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Storm Sewer Profile

Proj. file: Storm D-5yr.stm

6034.00

6029.00

6024.00

6019.0

6014.0

6009.00

29/50Lf- 24" @ 0.9

10 20

HGL EGL

30

40

50

60

70

80

90

100

6034.00

6029.00

6024.00

6019.00

6014.00

6009.00

Storm Sewers



Storm Sewer Profile

Proj. file: Storm D-5yr.stm
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Storm Sewer Profile Proj. file: Storm D-5yr.stm
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Storm Sewer Profile Proj. file: Storm D-5yr.stm
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Storm Sewer Profile

Proj. file: Storm D-5yr.stm
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Storm Sewer Profile Proj. file: Storm D-5yr.stm

3
5994.00 5994.00
5990.00 5990.00
5986.00 5986.00
5982.40 5982.00
]
L —
/ —
—— _ ;/
5978.40 —————— 5978.00
-8 ©
Y.V
5974.00 5974.00
10 20 30 40 50 60 70 80 9 100
HGL EGL

Storm Sewers



Report

Line Line Known Runoff | Tc Flow Line Line Line Invert Invert | Gnd/Rim | Gnd/Rim HGL HGL Vel
No. ID Q Area | Coeff Rate Size Up Dn El Dn Up Dn Ave
(cfs) | (ac) (€) (cfs) | (in) (ft) (%) (ft) (ft) (ft) (ft) (ft) (ft) (ft/s)
1 EX D114 0.00 | 0.00 0.00 | 16.4 | 200.02 54 | 5222 | 0.50 | 5953.74 | 5953.48 | 5973.34 | 5958.94 | 5958.52 | 5957.98 | 12.58
2 EX D113 0.00 | 0.00 0.00 | 16.3 | 200.86 54 | 135.88 | 2.00 | 5965.23 | 5962.51 | 5984.60 | 5973.34 | 5969.27 | 5965.34 | 16.20
3 EX D112 0.00 | 0.00 0.00 | 16.2 | 195.93 48 | 8342 | 1.00 | 5974.14 | 5973.31 | 5985.00 | 5984.60 | 5978.86 | 5977.31 | 15.59
4 EX D111 0.00 | 0.00 0.00 | 16.0 | 166.90 48 | 213.74 | 1.43 | 5977.39 | 5974.34 | 5988.89 | 5985.00 | 5985.53 | 5982.64 | 13.28
5 EX D110 0.00 | 0.00 0.00 | 15.7 | 168.22 48 | 214.00 | 3.61 | 5985.31 | 5977.59 | 5997.01 | 5988.89 | 5989.03 | 5985.97 | 13.61
6 EX D109 0.00 | 0.00 0.00 | 15.5 | 152.86 42 | 152.25 | 4.76 | 5992.92 | 5985.67 | 6004.42 | 5997.01 5996.31 | 5989.03 | 16.07
7 EX D108 0.00 | 0.00 0.00 | 15.4 | 153.59 42 | 152.20 | 4.59 | 6000.11 | 5993.12 | 6011.94 | 6004.42 | 6003.51 | 5996.31 | 16.39
8 EX D107 0.00 | 0.00 0.00 | 15.1 | 117.09 42 | 229.75 | 1.00 | 6002.60 | 6000.31 | 6019.33 | 6011.94 | 6006.92 | 6003.81 | 12.17
9 EX D106 0.00 | 0.00 0.00 | 14.8 | 118.24 42 | 230.21 1.00 | 6005.11 | 6002.80 | 6023.25 | 6019.33 | 6010.45 | 6007.27 | 12.29
10 EX D105 0.00 | 0.00 0.00 | 14.5 | 119.39 42 | 230.21 1.00 | 6007.61 | 6005.31 | 6025.00 | 6023.25 | 6014.05 | 6010.80 | 12.41
11 EX D104 0.00 | 0.00 0.00 | 14.0 39.59 36 | 163.47 | 1.00 | 6009.74 | 6008.11 | 6024.79 | 6025.00 | 6017.02 | 6016.44 | 5.60
12 EX D103 0.00 | 0.00 0.00 | 13.4 | 40.30 36 | 188.18 | 1.00 | 6011.83 | 6009.94 | 6023.43 | 6024.79 | 6017.78 | 6017.09 | 5.70
13 EX D102 0.00 | 0.00 0.00 | 12.9 37.57 36 | 178.05 | 1.00 | 6013.81 | 6012.03 | 6024.93 | 6023.43 | 6018.85 | 6018.28 | 5.32
14 EX D101 0.00 | 0.00 0.00 | 11.6 36.33 36 | 400.00 | 1.00 | 6018.01 | 6014.01 | 6029.02 | 6024.93 | 6020.36 | 6019.29 | 5.63
15 EX D100 0.00 | 0.00 0.00 94 | 3224 30 | 242.38 | 1.00 | 6020.93 | 6018.51 | 6031.43 | 6029.02 6020.94 | 7.27
16 | EX PIPE D4/Z100 0.00 | 0.00 0.00 9.2 32.48 30 | 9277 | 2.10 | 6023.08 | 6021.13 | 6033.43 | 6031.43 | 6025.02 | 6022.86 | 8.45
17 Z2 0.00 | 0.92 0.81 9.0 | 29.71 24 | 26.50 | 2.00 | 6023.81 | 6023.28 | 6033.74 | 6033.43 | 6025.67 | 6025.02 | 10.00
18 Z1 0.00 | 4.70 0.83 73 | 26.85 24 | 38.50 | 1.97 | 6024.77 | 6024.01 | 6034.01 | 6033.74 | 6026.57 | 6025.67 | 9.32
19 Z3 0.00 | 0.59 0.80 8.9 3.03 18 29.18 | 0.99 | 6023.57 | 6023.28 | 6033.54 | 6033.43 | 6025.04 | 6025.02 1.72
20 EX D2 0.00 1.48 079 | 11.6 6.76 18 7.50 | 8.00 | 6023.75 | 6023.15 | 6028.75 | 6029.02 | 6024.76 | 6023.64 | 9.48
21 EX D5 0.00 | 0.67 0.77 8.8 3.33 18 7.50 | 8.00 | 6019.89 | 6019.29 | 6024.89 | 6024.93 | 6020.58 | 6019.63 | 7.62
22 | EX D8 PIPE/Y100 0.00 | 0.00 0.00 | 13.3 83.51 42 | 101.04 | 1.59 | 6013.10 | 6011.49 | 6023.83 | 6025.00 | 6017.14 | 6016.44 | 8.68
23 Y2 0.00 | 0.94 0.81 8.5 4.97 18 34.60 | 5.00 | 6016.83 | 6015.10 | 6023.66 | 6023.83 | 6018.33 | 6018.25 | 2.81

Project File: Storm D-100yr.stm

Number of lines: 34

Date: 3/23/2023

NOTES: ** Critical depth

Storm Sewers



Report

Line Line Known Runoff | Tc Flow Line Line Line Invert Invert | Gnd/Rim | Gnd/Rim HGL HGL Vel
No. ID Q Area | Coeff Rate Size Up Dn El Dn Up Dn Ave
(cfs) | (ac) (€) (cfs) | (in) (ft) (%) (ft) (ft) (ft) (ft) (ft) (ft) (ft/s)
24 Y1 0.00 1.00 0.80 7.8 5.38 30 | 3464 | 501 | 6015.84 | 6014.10 | 6023.53 | 6023.83 | 6018.25 | 6018.25 1.10
25 EX D6 0.00 | 0.82 0.77 8.7 4.09 24 | 2950 | 0.98 | 6013.08 | 6012.79 | 6022.72 | 6023.43 | 6018.29 | 6018.28 1.30
26 EX D10/X4 0.00 | 0.75 0.77 9.2 | 46.94 36 | 33.34 | 1.47 | 6001.30 | 6000.81 | 6011.61 | 6011.94 | 6003.53 | 6003.51 7.67
27 X101 0.00 | 0.00 0.00 8.7 | 44.03 30 | 275.28 | 2.06 | 6007.46 | 6001.80 | 6020.34 | 6011.61 6009.67 | 6003.53 | 10.88
28 X1 0.00 | 0.56 0.78 8.4 2.86 18 58.83 | 2.38 | 6009.86 | 6008.46 | 6021.56 | 6020.34 6009.67 | 2.92
29 X100 0.00 | 7.68 0.83 75 | 4348 30 16.74 | 1.79 | 6007.96 | 6007.66 | 6011.58 | 6020.34 | 6010.16 | 6009.67 | 9.90
30 w2 0.00 | 3.89 0.82 73| 21.95 30 | 4134 | 0.99 | 5987.08 | 5986.67 | 5996.91 | 5997.01 5988.67 | 5989.03 | 5.62
31 EX D11 0.00 | 7.37 0.83 84 | 40.11 36 | 66.50 | 1.01 | 5976.01 | 5975.34 | 5984.00 | 5985.00 | 5982.88 | 5982.64 | 5.68
32 EX D13 0.00 1.41 078 | 11.0 6.50 18 30.00 | 7.93 | 5978.91 | 5976.53 | 5983.89 | 5984.60 | 5979.90 | 5977.01 9.35
33 Y101 0.00 | 0.00 0.00 | 13.0 75.74 42 | 13582 | 0.60 | 6014.12 | 6013.30 | 6025.36 | 6023.83 | 6019.02 | 6018.25 | 7.87
34 D7-F 0.00 | 16.60 0.83 | 129 76.07 42 60.00 | 0.60 | 6014.58 | 6014.22 | 6023.57 | 6025.36 | 6020.33 | 6019.98 | 7.91

Project File: Storm D-100yr.stm

Number of lines: 34

Date: 3/23/2023

NOTES: ** Critical depth
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Report

RGPE-Il STORM E 5-YR

Line | Known Runoff | Tc Flow Line Line Line Invert Invert | Gnd/Rim | Gnd/Rim HGL HGL Vel
No. Q Area | Coeff Rate Size Up Dn El Dn Up Dn Ave
(cfs) | (ac) (€) (cfs) | (in) (ft) (%) (ft) (ft) (ft) (ft) (ft) (ft) (ft/s)
1 0.00 | 0.00 0.00 | 19.6 | 2542 36 13449 | 0.50 | 5965.94 | 5965.27 | 5985.64 | 5968.68 | 5968.41 | 5968.27 3.84
2 0.00 | 0.00 0.00 | 194 | 2551 30 95.01 | 6.00 | 5982.55 | 5976.85 | 6002.55 | 5985.64 | 5984.27 | 5977.71 | 12.08
3 0.00 | 0.00 0.00 | 19.2 | 25.70 30 134.81 1.11 | 5993.89 | 5992.39 | 6005.24 | 6002.55 | 5995.62 | 5993.78 8.15
4 0.00 | 0.00 0.00 | 189 | 25.85 30 100.09 | 2.56 | 5996.65 | 5994.09 | 6007.52 | 6005.24 | 5998.38 | 5995.62 7.68

5 0.00 | 0.00 0.00 | 18.0 16.49 30 303.63 | 3.85 | 6008.53 | 5996.85 | 6019.03 | 6007.52 5998.38 5.61
6 0.00 | 0.00 0.00 | 17.8 16.61 30 101.15 | 4.72 | 6013.50 | 6008.73 | 6024.40 | 6019.03 | 6014.88 | 6009.90 | 6.68
7 0.00 | 0.00 0.00 | 17.5 15.93 30 104.77 | 4.71 | 6018.43 | 6013.50 | 6028.93 | 6024.40 6014.88 5.83
8 0.00 | 0.00 0.00 | 17.0 16.17 30 | 200.00 | 1.47 | 6021.57 | 6018.63 | 6033.39 | 6028.93 | 6022.93 | 6019.78 | 6.65
9 0.00 | 0.00 0.00 | 16.7 3.76 18 82.18 | 1.01 | 6023.40 | 6022.57 | 6034.35 | 6033.39 | 6024.14 | 6023.19 | 4.89
10 0.00 | 0.00 0.00 | 16.6 3.76 18 18.50 | 0.97 | 6023.78 | 6023.60 | 6033.73 | 6034.35 | 6024.52 | 6024.23 | 4.86
11 0.00 | 264 060 | 16.6 3.77 18 11.83 | 1.02 | 6023.90 | 6023.78 | 6034.22 | 6033.73 | 6024.64 | 6024.52 | 4.33
12 0.00 | 8.14 065 | 13.0 14.11 30 53.52 | 2.02 | 6022.65 | 6021.57 | 6025.94 | 6033.39 6022.93 543
13 0.00 | 057 0.62 7.4 1.17 18 35.16 | 3.10 | 6015.59 | 6014.50 | 6024.47 | 6024.40 | 6015.99 | 6014.88 3.22
14 0.00 | 4.10 0.65 9.2 8.19 24 53.50 | 2.00 | 5998.42 | 5997.35 | 6008.00 | 6007.52 5998.38 5.05
15 0.00 1.29 059 | 11.9 4.77 18 18.50 | 1.03 | 5998.04 | 5997.85 | 6007.15 | 6007.52 | 5998.88 | 5998.56 527
16 0.00 | 0.00 0.00 | 11.8 2,67 18 13.64 | 0.95 | 5998.17 | 5998.04 | 6008.03 | 6007.15 | 5998.79 | 5998.88 3.25
17 0.00 1.48 065 | 11.6 2.69 18 64.17 | 1.00 | 5999.01 | 5998.37 | 6009.56 | 6008.03 | 5999.63 | 5998.89 | 4.43

Project File: Storm E 5yr.stm

Number of lines: 17

Date: 2/20/2023

NOTES: ** Critical depth
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Report

RGPE-IIl STORM E 100-YR

Line | Known Runoff | Tc Flow Line Line Line Invert Invert | Gnd/Rim | Gnd/Rim HGL HGL Vel
No. Q Area | Coeff Rate Size Up Dn El Dn Up Dn Ave
(cfs) | (ac) (€) (cfs) | (in) (ft) (%) (ft) (ft) (ft) (ft) (ft) (ft) (ft/s)

1 0.00 | 0.00 0.00 | 185 | 63.88 36 13449 | 0.50 | 5965.94 | 5965.27 | 5985.64 | 5968.68 | 5969.51 | 5968.27 9.04

2 0.00 | 0.00 0.00 | 18.5 | 64.05 30 95.01 | 6.00 | 5982.55 | 5976.85 | 6002.55 | 5985.64 | 5984.97 | 5978.30 | 17.43

3 0.00 | 0.00 0.00 | 18.3 | 64.35 30 134.81 1.11 | 5993.89 | 5992.39 | 6005.24 | 6002.55 | 5998.21 | 5994.89 | 13.11

4 0.00 | 0.00 0.00 | 18.2 | 64.58 30 100.09 | 2.56 | 5996.65 | 5994.09 | 6007.52 | 6005.24 | 6001.10 | 5998.61 | 13.16

5 0.00 | 0.00 0.00 | 17.6 | 4248 30 303.63 | 3.85 | 6008.53 | 5996.85 | 6019.03 | 6007.52 | 6010.71 | 6003.79 9.01

6 0.00 | 0.00 0.00 | 174 | 4269 30 101.15 | 4.72 | 6013.50 | 6008.73 | 6024.40 | 6019.03 | 6015.68 | 6010.71 9.82

7 0.00 | 0.00 0.00 | 17.2 | 40.78 30 104.77 | 4.71 | 6018.43 | 6013.50 | 6028.93 | 6024.40 6015.68 9.04

8 0.00 | 0.00 0.00 | 16.9 | 41.19 30 | 200.00 | 1.47 | 6021.57 | 6018.63 | 6033.39 | 6028.93 | 6023.72 | 6020.57 9.61

9 0.00 | 0.00 0.00 | 16.7 9.95 18 82.18 | 1.01 | 6023.40 | 6022.57 | 6034.35 | 6033.39 | 6024.62 | 6023.73 | 6.64

10 0.00 | 0.00 0.00 | 16.6 9.97 18 18.50 | 0.97 | 6023.78 | 6023.60 | 6033.73 | 6034.35 | 6025.00 | 6024.78 | 6.58
11 0.00 | 264 0.77 | 16.6 9.98 18 11.83 | 1.02 | 6023.90 | 6023.78 | 6034.22 | 6033.73 | 6025.12 | 6025.00 | 6.50
12 0.00 | 8.14 0.79 | 13.0 35.38 30 53.52 | 2.02 | 6022.65 | 6021.57 | 6025.94 | 6033.39 6023.72 8.10
13 0.00 | 057 0.78 7.4 3.05 18 35.16 | 3.10 | 6015.59 | 6014.50 | 6024.47 | 6024.40 6015.68 3.04
14 0.00 | 4.10 0.79 9.2 | 20.54 24 53.50 | 2.00 | 5998.42 | 5997.35 | 6008.00 | 6007.52 | 6004.23 | 6003.79 | 6.54
15 0.00 1.29 0.76 | 10.2 9.82 18 18.50 | 1.03 | 5998.04 | 5997.85 | 6007.15 | 6007.52 | 6003.95 | 6003.79 5.56
16 0.00 | 0.00 0.00 9.5 3.96 18 13.64 | 0.95 | 5998.17 | 5998.04 | 6008.03 | 6007.15 | 6004.04 | 6004.02 | 2.24
17 0.00 | 0.81 0.78 9.0 4.04 18 64.17 | 1.00 | 5999.01 | 5998.37 | 6009.56 | 6008.03 | 6004.21 | 6004.12 | 2.29

Project File: Storm E 100yr.stm

Number of lines: 17

Date: 2/20/2023

NOTES: ** Critical depth
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Figure 8-22. Swale stability chart; 2- to 4-foot bottom width and side slopes between 5:1 and 10:1
(Note: Riprap classifications refer to gradation for riprap used in soil riprap or void-filled riprap. See
Figure 8-34 for gradations.) (Source: Muller Engineering Company)
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APPENDIX E — POND DESIGN CALCULATIONS



DETENTION BASIN STAGE-STORAGE TABLE BUILDER

MHFD-Detention, Version 4.05 (January 2022)

Project: RidgeGate East Filing No. 3
Basin ID:

Pond 21

] 0
voLume| eunv | wacy
28 T

PERMANENT-
PooL

00-YEAR

Watershed Information

Watershed Length to Centroid =

Watershed Imperviousness =
Percentage Hydrologic Soil Group A =
Percentage Hydrologic Soil Group B =

Percentage Hydrologic Soil Groups C/D =
Target WQCV Drain Time =
Location for 1-hr Rainfall Depths =

depths, click "Run CUHP' to generate run

Water Quality Capture Volume (WQCV) =
Excess Urban Runoff Volume (EURV) =
2-yr Runoff Volume (P1 = 0.84in.) =
5-yr Runoff Volume (P1 = 1.1in.) =
10-yr Runoff Volume (P1 = 1.33in.) =
25-yr Runoff Volume (P1 = 1.68in.) =
50-yr Runoff Volume (P1 = 1.97 in.) =
100-yr Runoff Volume (P1 = 2.28in.) =
500-yr Runoff Volume (P1 = 3.07 in.) =
Approximate 2-yr Detention Volume =
Approximate 5-yr Detention Volume =
Approximate 10-yr Detention Volume =
Approximate 25-yr Detention Volume =
Approximate 50-yr Detention Volume =
Approximate 100-yr Detention Volume =

Define Zones and Basin Geometry

Zone 2 Volume (EURV - Zone 1) =

Zone 3 Volume (100-year - Zones 1 & 2) =
Total Detention Basin Volume =

Initial Surcharge Volume (ISV) =

Initial Surcharge Depth (ISD) =

Total Available Detention Depth (Hiotal) =
Depth of Trickle Channel (Hr) =

Slope of Trickle Channel (Src) =

Slopes of Main Basin Sides (Smain) =

Basin Length-to-Width Ratio (Riw) =

Initial Surcharge Area (Asy) =
Surcharge Volume Length (Lisy) =
Surcharge Volume Width (Wisy) =

Depth of Basin Floor (Hroor) =
Length of Basin Floor (Lroor) =
Width of Basin Floor (Weio0r) =

Area of Basin Floor (Ao0r) =

Volume of Basin Floor (Veioor) =

Depth of Main Basin (Hwam) =

Length of Main Basin (Lwa) =

Width of Main Basin (Wiamw) =

Area of Main Basin (Amaw) =
Volume of Main Basin (Viam) =

e os Depth fncrement =y 100 T ot
Zone C ation (| Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (ft?) | Area(ft?) | (acre) (ft3) (ac-ft)
Top of Micropool - 0.00 - - - 341 0.008
Selected BMP Type =|  EDB 5947 - 1.00 - - - 2,629 0.060 1,485 0.03
Watershed Area = 47.89 acres 5948 - 2.00 - - - 17,603 0.404 11,601 0.27
Watershed Length = 3,617 ft 5949 - 3.00 - - - 28,881 0.663 34,843 0.80
2,249 |ft 5950 - 4.00 - - - 34,161 0.784 66,364 1.52
Watershed Slope =| ~ 0.027  |ft/ft 5951 - 5.00 - - - 37,570 0.862 102,229 2.35
76.80%  |percent 5952 - 6.00 - - - 40,611 0.932 141,320 3.24
0.0% |percent 5953 - 7.00 - - - 43,774 1.005 183,512 421
0.0% |percent 5954 - 8.00 - - - 47,146 1.082 228,972 5.26
100.0% |percent 5955 - 9.00 - - - 50,719 1.164 277,905 6.38
[ 400 |hours 5956 - 10.00 - - - 54,212 1245 | 330370 7.58
Lone Tree - Municipal Court 5957 - 11.00 - - - 57,864 1.328 386,408 8.87
After providing required inputs above including 1-hour rainfall 5958 - 12.00 - - - 61,831 1419 | 446256 | 1024
off hydrographs using = - - -
the embedded Colorado Urban Hydrograph Procedure. Optional User Overrides ~ — — ~
1.23 acre-feet acre-feet - - - -
3.60 acre-feet acre-feet - - - -
243 acre-feet inches - - - -
3.42 acre-feet inches
4.34 acre-feet inches - - - -
5.89 acre-feet inches - - - -
7.12 acre-feet inches - - - -
8.51 acre-feet inches - - - -
11.92 acre-feet inches - - - -
2.28 acre-feet - - - -
3.27 acre-feet - - - -
3.90 acre-feet - - - -
4.57 acre-feet - - - -
4.88 acre-feet - - - -
5.370 acre-feet - - - -
Zone 1 Volume (WQCV) = 1.235 acre-feet - - - -
2.366 acre-feet - - - -
1.769  |acre-feet
5.370 acre-feet - - - -
user ft? - - -~ -~
user ft - - - -
user ft - - - -
user ft - - - -
user ft/ft - - - -
user  |H:v - - - -
user - - - -
user ft? - - -~ -~
user ft - - - -
user ft - - - -
user ft - - - -
user ft - - - -
user ft - - - -
user |ft?
user ft? - - -~ -~
user ft - - - -
user ft - - - -
user ft - - - -
user ft? - - -~ -~
user ft? - - -~ -~
user  |acre-feet - - - -

Calculated Total Basin Volume (Viotal) =

Pond 21 (MHFD-Detention_v4-05), Basin

6/30/2023, 2:58 PM



DETENTION BASIN OUTLET STRUCTURE DESIGN

Project: RidgeGate East Filing No. 3

MHFD-Detention, Version 4.05 (January 2022)

Basin ID: Pond 21
( e Estimated Estimated

'WRI Y - — Stage (ft) Volume (ac-ft) Outlet Type
vous o] wooL_ I s Zone 1 (WQCV) 3.67 1.269 Orifice Plate

S ::T:T::;“ Zone 2 (EURV) 6.48 2.425 Orifice Plate

ORcES Zone 3 (100-year) 8.23 1.804 Weir&Pipe (Restrict)

Zone Configuration ( Pond) Total (all zones) 5.498

User Input: Orifice at Underdrain Outlet ically used to drain WQCV in a Filtration BMP'

Underdrain Orifice Invert Depth =
Underdrain Orifice Diameter =

ft (distance below the filtration media surface)

inches

Calculated Parameters for Underdrain

Underdrain Orifice Area =
Underdrain Orifice Centroid =

ﬁz
feet

User Input: Orifice Plate with one or more orifices or Elliptical Slot

Centroid of Lowest Orifice =

Depth at top of Zone using Orifice Plate =
Orifice Plate: Orifice Vertical Spacing =
Orifice Plate: Orifice Area per Row =

User Input: Stage and Total Area of Each Orific

eir (typically used to drain WQCV and/or EURV in a sedimentation BMP)

Calculated Parameters for Plate

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input: Vertical Orifice (Circular or Rectang

Invert of Vertical Orifice =

Depth at top of Zone using Vertical Orifice =

Vertical Orifice Diameter =

0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 3.958E-02 ft?
6.50 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
30.40 inches Elliptical Slot Centroid = N/A feet
5.70 sq. inches (use rectangular openings) Elliptical Slot Area = N/A ft?
Row (numbered from lowest to highest
Row 1 (required) | Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)
0.00 2.17 4.33
5.70 5.70 5.70
Row 9 (optional) | Row 10 (optional) | Row 11 (optional) | Row 12 (optional) [ Row 13 (optional) [ Row 14 (optional) [ Row 15 (optional) | Row 16 (optional)
alar) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected
N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A ft?
N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet
N/A N/A inches

User Input: Overflow Weir (Dropbox with Flat o

Sloped Grate and

Outlet Pipe OR Rect

anqular/Trapezoidal Weir and No Outlet Pipe’

Overflow Weir Front Edge Height, Ho =

Overflow Weir Front Edge Length =

Overflow Weir Grate Slope =

Horiz. Length of Weir Sides =

Overflow Grate Type =

Debris Clogging % =

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice)

Depth to Invert of Outlet Pipe =

Outlet Pipe Diameter =

Restrictor Plate Height Above Pipe Invert =

User Input: Emergency Spillway (Rectangular or
Spillway Invert Stage=

Spillway Crest Length =

Spillway End Slopes =

Freeboard above Max Water Surface =

Calculated Parameters for Overflow Weir

Zone 3 Weir Not Selected Zone 3 Weir Not Selected
7.75 N/A ft (relative to basin bottom at Stage = 0 ft)  Height of Grate Upper Edge, H; = 7.75 N/A feet
11.33 N/A feet Overflow Weir Slope Length = 2.92 N/A feet
0.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 11.47 N/A
2.92 N/A feet Overflow Grate Open Area w/o Debris = 23.03 N/A ft?
Type C Grate N/A Overflow Grate Open Area w/ Debris = 11.51 N/A lia
50% N/A %
Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Restrictor | Not Selected Zone 3 Restrictor | Not Selected
0.20 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 2.01 N/A ft?
42.00 N/A inches Outlet Orifice Centroid = 0.54 N/A feet
11.00 inches Half-Central Angle of Restrictor Plate on Pipe = 1.07 N/A radians
Trapezoidal Calculated Parameters for Spillway
9.00 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 1.50 feet
15.00 feet Stage at Top of Freeboard = 11.50 feet
4.00 H:v Basin Area at Top of Freeboard = 1.37 acres
1.00 feet Basin Volume at Top of Freeboard = 9.55 acre-ft

Routed Hydrograph Results
Design Storm Return Period =|

One-Hour Rainfall Depth (in) =

CUHP Runoff Volume (acre-ft) =|

Inflow Hydrograph Volume (acre-ft) =|

CUHP Predevelopment Peak Q (cfs)

OPTIONAL Override Predevelopment Peak Q (cfs)

Predevelopment Unit Peak Flow, q (cfs/acre) =

Peak Inflow Q (cfs) =|

Peak Outflow Q (cfs) =

Ratio Peak Outflow to Predevelopment Q =|

Structure Controlling Flow =|

Max Velocity through Grate 1 (fps) =|

Max Velocity through Grate 2 (fps)

Time to Drain 97% of Inflow Volume (hours)

Time to Drain 99% of Inflow Volume (hours) =|

Maximum Ponding Depth (ft) =|

Area at Maximum Ponding Depth (acres)

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).

WQcv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
N/A N/A 0.84 1.10 1.33 1.68 1.97 2.28 3.07
1.269 3.694 2.497 3.504 4.444 6.023 7.277 8.690 12.165

/A /A 2.497 3.504 4.444 6.023 7.277 8.690 12.165
/A /A 0.3 2.8 7.5 20.1 27.7 38.0 59.9
/A /A
/A /A 0.01 0.06 0.15 0.41 0.57 0.78 1.23
/A /A 30.2 41.7 52.0 75.7 91.5 110.0 153.0
0.6 1.2 0.9 11 1.2 10.5 249 284 72.0
N/A N/A N/A 0.4 0.2 0.5 0.9 0.7 2
Plate Plate Plate Plate Plate Overflow Weir 1 | Overflow Weir 1 | Outlet Plate 1 Spillway |
/A /A /A /A /A 2
/A /A /A /A /A N/A N/A N/A N/A
38 68 57 67 5 81 79 77 73
40 72 60 71 80 87 87 86 84
3.67 6.48 4.99 6.07 7.00 8.09 8.39 8.99 9.86
0.74 0.97 0.86 0.94 1.00 1.09 1.11 1.16 1.23
1.271 3.700 2.338 3.300 4.213 5.343 5.674 6.368 7.398

Maximum Volume Stored (acre-ft)

Pond 21 (MHFD-Detention_v4-05), Outlet Structure
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DETENTION BASIN OUTLET STRUCTURE DES

MHFD-Detention, Version 4.05 (January 2022)
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Design Procedure Form: Extended Detention Basin (EDB)

UD-BMP (Version 3.07, March 2018)

Designer: Chris Davids

Company: Merrick & CO

Date: April 6, 2023

Project: Ridgegate East Filing No. 3
Location: Lone Tree, CO

Sheet 1 of 3

1. Basin Storage Volume
A) Effective Imperviousness of Tributary Area, |,
B) Tributary Area's Imperviousness Ratio (i =1,/ 100 )
C) Contributing Watershed Area

D) For Watersheds Outside of the Denver Region, Depth of Average
Runoff Producing Storm

E) Design Concept
(Select EURV when also designing for flood control)

F) Design Volume (WQCV) Based on 40-hour Drain Time
(Voesion = (1.0 % (0.91 * £~ 1.19* 2+ 0.78 i) / 12 * Area )

G) For Watersheds Outside of the Denver Region,
Water Quality Capture Volume (WQCV) Design Volume
(Vwacv orrer = (d6"(Voesien/0-43))

H) User Input of Water Quality Capture Volume (WQCV) Design Volume
(Only if a different WQCV Design Volume is desired)

1) NRCS Hydrologic Soil Groups of Tributary Watershed
i) Percentage of Watershed consisting of Type A Soils
i)y Percentage of Watershed consisting of Type B Soils
iii) Percentage of Watershed consisting of Type C/D Soils

J) Excess Urban Runoff Volume (EURV) Design Volume
For HSG A: EURV, = 1.68 *i"*®
For HSG B: EURV; = 1.36 * i"%
For HSG C/D: EURV¢p = 1.20 "%

K) User Input of Excess Urban Runoff Volume (EURV) Design Volume
(Only if a different EURV Design Volume is desired)

l,= 77.3 %

[~ Choose One

{3 Water Quality Capture Volume (WQCV)
@ Excess Urban Runoff Volume (EURV)

Vpesien= 1.269 ac-ft

Vossanomens___ et

Vossanveers[__ Jact

HSG A = 0 %
HSG g = 0 %
HSG ¢pp = 100 %

EURVpesion =] 3.694 ] acft

EURVoesiovusens[_ ot

2. Basin Shape: Length to Width Ratio Lw=[_ 20 ]
(A basin length to width ratio of at least 2:1 will improve TSS reduction.)
3. Basin Side Slopes

A) Basin Maximum Side Slopes
(Horizontal distance per unit vertical, 4:1 or flatter preferred)

S —

>

Inlet

A) Describe means of providing energy dissipation at concentrated
inflow locations:

o

Forebay

A) Minimum Forebay Volume
(Vemw =___ 3% of the WQCV)

B) Actual Forebay Volume

C) Forebay Depth
(D = 30 inch maximum)

D) Forebay Discharge
i) Undetained 100-year Peak Discharge

ii) Forebay Discharge Design Flow
(Qr =0.02* Qi9)

E) Forebay Discharge Design

G) Rectangular Notch Width

Vemn = 0.038 ac-ft

Ve = 0.042 ac-ft

De = 30.0 in

Qo0 = 109.00 cfs

Q= 2.18 cfs

Choose One

O Berm With Pipe

@ Wall with Rect. Notch
O Wall with V-Notch Weir

Calculated Wy = in

1 UD-BMP_v3.07, EDB
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" Design Procedure Form: Extended Detention Basin (EDB)

Sheet 2 of 3

Designer: Chris Davids

Company: Merrick & CO

Date: April 6, 2023

Project: Ridgegate East Filing No. 3
Location: Lone Tree, CO

6. Trickle Channel

A) Type of Trickle Channel

F) Slope of Trickle Channel

~

B
| @ Concrete
H { Soft Bottom

S= 0.0050 ft/ ft

A) Water Quality Screen Open Area: A; = A, * 38‘5‘(e'° u%D)
B) Type of Screen (If specifying an alternative to the materials recommended

in the USDCM, indicate "other" and enter the ratio of the total open are to the
total screen are for the material specified.)

N e —

D) Total Water Quality Screen Area (based on screen type)

E) Depth of Design Volume (EURV or WQCV)
(Based on design concept chosen under 1E)

F) Height of Water Quality Screen (Hrg)

G) Width of Water Quality Screen Opening (W gpening)
(Minimum of 12 inches is recommended)

7. Micropool and Outlet Structure
A) Depth of Micropool (2.5-feet minimum) Dy = ft
B) Surface Area of Micropool (10 ft* minimum) Au = 335 sq ft
C) Outlet Type
[~ Choose One
| @ oOrifice Plate
| O other (Describe):
D) Smallest Dimension of Orifice Opening Based on Hydrograph Routing
(Use UD-Detention) Dorifice = 2.00 inches
E) Total Outlet Area Ay = 18.18 square inches
8. Initial Surcharge Volume
A) Depth of Initial Surcharge Volume Dis :III in
(Minimum recommended depth is 4 inches)
B) Minimum Initial Surcharge Volume Vis= 166 cu ft
(Minimum volume of 0.3% of the WQCV)
C) Initial Surcharge Provided Above Micropool V= 167.5 cu ft
9. Trash Rack

A= 579 square inches

Aluminum Amico-Klemp SR Series with Cross Rods 2" O.C.

1

Aa = 815 sq. in.

H= feet

Hig= 119.32 inches

inches VALUE LESS THAN RECOMMENDED MIN. WIDTH.
WIDTH HAS BEEN SET TO 12 INCHES.

Wopening = 12.0

1 UD-BMP_v3.07, EDB
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" Design Procedure Form: Extended Detention Basin (EDB)

Designer: Chris Davids

Company: Merrick & CO

Date: April 6,2023

Project: Ridgegate East Filing No. 3
Location: Lone Tree, CO

Sheet 3 of 3

10. Overflow Embankment

B) Slope of Overflow Embankment
(Horizontal distance per unit vertical, 4:1 or flatter preferred)

A) Describe embankment protection for 100-year and greater overtopping:

Buried toe wall and soil riprap armored embankment

ze-—amJnin

11. Vegetation

O Irrigated

@ Not Irrigated
|

[~ Choose One
|
|
|

12. Access

A) Describe Sediment Removal Procedures

Notes:

1 UD-BMP_v3.07, EDB
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_| |_ M ER R I c KO Merrick & Company Job Name: RidgeGate East Filing No. 3
=4 5970 Greenwood Plaza Blvd. Job Number: 65121240
U & COM PANY Greenwood Village, CO 80111 Date: 3/4/2023
Ph: (303) 751-0741 By: CGB

RidgeGate East Filing No. 3
Composite Runoff Coefficient Calculations

Location: Douglas County
Municipality: Douglas County
Minor Design Storm: 5 Runoff Coefficient (UDFCD Vol 1, Chp 6, Sec. 2.5.1)
Major Design Storm: 100 NRCS Soil Storm Return Period
Soil Type: c/D Group  [2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
A C=0.84i"1.302 |C=0.86i"1.276 |C=0.87i*1.232 |C=0.84i*1.124 |C=0.85i+0.025 [C=0.78i+0.110
B C=0.84i"1.169 |C=0.86i"1.088 |C=0.81i+0.057 |C=0.63i+0.249 |C=0.56i+0.328 [C=0.47i+0.426
C/D C=0.83i71.122 |C=0.82i+0.035 |C=0.74i+0.132 |C=0.56i+0.319 |C=0.49i+0.393 (C=0.41i+0.484
Basin Design Data
1(%)=| 100% 90% 85% 40% 10% 25% 2% 2% i(%) Runoff Coeff's
Avaved | Asidewalk / Aiscape (8 | Alscape (/D
Basin . ! Awu Acravel | Aplygnd | Aart. turf > i Arotal
Name Design Point | ..o conc (&0 (S’:)Ve ‘(’Svfg)" a('sf)‘" soil) soil) (S‘;)a Arotal (ac) Imp (%) c2 cs C10 €100
(sf) (sf) (sf) (sf)
RGPE-I Basins B1-B6 | 90,947 81,338 0 0 0 0 0 202,883 375,168 8.61 44.8% 0.34 0.40 0.46 0.67
RGPE-I Bas'g%{z' 47,992 | 28,614 0 0 0 0 0 1,399,220 | 1,475,826 33.88 6.9% 0.04 0.09 018 051
V2 - 19,904 10,744 0 0 0 0 0 62,979 93,627 215 32.9% 0.24 0.31 0.38 0.62
WQ Pond B | 158,843 | 120,696 0 0 0 0 0 1,665,082 | 1,944,621 44.64 15.47% 0.10 0.16 0.25 0.55

1240-Rational Calculations.xlsx Developed C-WQ Pond B




=4 5970 Greenwood Plaza Blvd. Job Number: 65121240
U & COM PANY Greenwood Village, CO 80111 Date: 3/4/2023
Ph: (303) 751-0741 By: CGB

RidgeGate East Filing No. 3
Composite Runoff Coefficient Calculations

_| |_ M ER R I c KO Merrick & Company Job Name: RidgeGate East Filing No. 3

Location: Douglas County
Municipality: Douglas County
Minor Design Storm: 5 Runoff Coefficient (UDFCD Vol 1, Chp 6, Sec. 2.5.1)
Major Design Storm: 100 NRCS Soil Storm Return Period
Soil Type: c/D Group  [2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
A C=0.84i"1.302 |C=0.86i"1.276 |C=0.87i"1.232 |C=0.84i"1.124 |C=0.85i+0.025 [C=0.78i+0.110
B C=0.84i"1.169 |C=0.86i"1.088 |C=0.81i+0.057 [C=0.63i+0.249 |C=0.56i+0.328 [C=0.47i+0.426
C/D C=0.83i"1.122 |C=0.82i+0.035 |C=0.74i+0.132 (C=0.56i+0.319 |C=0.49i+0.393 |C=0.41i+0.484
Basin Design Data
1(%)=| 100% 90% 85% 75% 10% 25% 2% 2% i (%) Runoff Coeff's
Avaved | Asidewalk / Aiscape (8 | Alscape (/D
Basin . . Anuscom | Aviesres | Apiygnd | Aart. turf ’ ’ Atotal
Name Design Point | (¢ conc sf) sf) ) <) soil) soil) o) Atotal (ac) Imp (%) c2 c5 c10 C100
(sf) (sf) (sf) (sf)
Basin E2-F, E4-
RGPE-II F ES-F 0 0 0 904,627 0 0 0 0 904,627 20.77 75.0% 0.60 0.65 0.69 0.79
U1 - 17,015 9,066 0 0 0 0 0 9,121 35,202 0.81 72.0% 0.57 0.63 0.67 0.78
T1 - 12,043 6,189 0 0 0 0 0 6,463 24,695 0.57 71.8% 0.57 0.62 0.66 0.78
s1 - 52,812 28,960 0 0 0 0 0 33,349 115,121 2.64 69.1% 0.55 0.60 0.64 0.77
WQPond E| 81,870 | 44,215 0 904,627 0 0 0 48,933 1,079,645 24.79 74.20% 0.59 0.64 0.68 0.79

1240-Rational Calculations.xlsx Developed C-WQ Pond E




DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Project: RidgeGate Filing No. 3

UD-Detention, Version 3.07 (February 2017)

Basin ID: Ex. WQ Pond E

ZONE 3
ZONE 2
/- ~ZONE 1 B —
100-YR i PP N 1 \
VOLUME! EURvV ] wacvy \
B IN
/ 100-YEAR
ZONE 1 AND 2 ORIFICE

PERMANENT-
POOL

Required Volume Calculation

ORIFICES
Example Zone Configuration (Retention Pond)

Selected BMP Type =

EDB

Watershed Area =

24.79

Watershed Length =

2,715

Watershed Slope =

0.020

Watershed Imperviousness =

74.20%

Percentage Hydrologic Soil Group A =

0.0%

Percentage Hydrologic Soil Group B =

0.0%

Percentage Hydrologic Soil Groups C/D =

100.0%

Desired WQCV Drain Time =

40.0

acres
ft

ft/ft
percent
percent
percent
percent

hours

Location for 1-hr Rainfall Depths = Lone Tree - Municipal Court

Water Quality Capture Volume (WQCV) =

0.610

Excess Urban Runoff Volume (EURV) =

1.796

2-yr Runoff Volume (P1 =1.06 in.) =

1.537

5-yr Runoff Volume (P1=1.43in.) =

2.263

10-yr Runoff Volume (P1=1.66in.) =

2.723

25-yr Runoff Volume (P1 =1.68 in.) =

2.980

50-yr Runoff Volume (P1 = 2.26 in.) =

4124

100-yr Runoff Volume (P1 =2.6 in.) =

4,942

500-yr Runoff Volume (P1 = 3.07 in.) =

6.089

Approximate 2-yr Detention Volume =

1.442

Approximate 5-yr Detention Volume =

2.131

Approximate 10-yr Detention Volume =

2.435

Approximate 25-yr Detention Volume =

2.290

Approximate 50-yr Detention Volume =

2.809

Approximate 100-yr Detention Volume =

3.086

Stage-Storage Calculation

Zone 1 Volume (WQCV) =

0.610

Select Zone 2 Storage Volume (Optional) =

Select Zone 3 Storage Volume (Optional) =

Total Detention Basin Volume =

0.610

Initial Surcharge Volume (ISV) =

user

Initial Surcharge Depth (ISD) =

user

Total Available Detention Depth (Hiot,) =

user

Depth of Trickle Channel (Hc) =

user

Slope of Trickle Channel (Sy¢) =

user

Slopes of Main Basin Sides (Spain) =

user

Basin Length-to-Width Ratio (R, ) =

user

Initial Surcharge Area (A;y) =

user

Surcharge Volume Length (L;sy) =

user

Surcharge Volume Width (W) =

user

Depth of Basin Floor (Hgoor) =

user

Length of Basin Floor (Lg oor) =

user

Width of Basin Floor (Wg gor) =

user

Area of Basin Floor (Agoor) =

user

Volume of Basin Floor (Vg oor) =

user

Depth of Main Basin (Hyan) =

user

Length of Main Basin (Lyan) =

user

Width of Main Basin (W yan) =

user

Area of Main Basin (Ayan) =

user

Volume of Main Basin (Vyan) =

user

Calculated Total Basin Volume (Vigial) =

user

Pond E-UD-Detention_v3.07.xIsm, Basin

acre-feet

acre-feet

Optional User Override
1-hr Precipitation

acre-feet

1.06 inches

acre-feet

1.43 inches

acre-feet

1.66 inches

acre-feet

inches

acre-feet

2.26 inches

acre-feet

2.60 inches

acre-feet

inches

acre-feet
acre-feet
acre-feet
acre-feet
acre-feet

acre-feet

acre-feet
acre-feet
acre-feet
acre-feet
ft"3

ft

ft

ft

ft/ft

H:V

ftr2
ft
ft
ft
ft
ft
fth2
ft"3
ft
ft
ft
ft"2
ft"3

acre-feet

Total detention volume
is less than 100-year
volume.

Depth Increment = 1 ft
Optional Optional
Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (ft"2) Area (ft"2) (acre) (ft"3) (ac-ft)
Top of Micropool -- 0.00 -- -- -- 2,455 0.056
5965 - 1.00 - - - 8,524 0.196 5,405 0.124
5966 - 2.00 - - -- 10,887 0.250 15,086 0.346
5967 - 3.00 - - -- 12,614 0.290 26,945 0.619
5968 - 4.00 - - -- 14,467 0.332 40,486 0.929
5969 - 5.00 - - -- 16,448 0.378 55,943 1.284
5970 - 6.00 - - -- 18,556 0.426 73,445 1.686

2/20/2023, 11:35 AM




Detention Basin Outlet Structure Design

Project: RidgeGate Filing No. 3

UD-Detention, Version 3.07 (February 2017)

Basin ID: Ex. WQ Pond E

ZONE 3
ZONE 2
ST _ ~ZONE1 e
1WYRI —L - 11 /‘ \
VOLUME EURVI S 7
! one 1 (WQCV
. , B wacv)
/ N—100-YEAR Zone 2
ZONE 1 AND 2 ORIFICE
PERMANENT ORIFICES Zone 3
POOL

Example Zone Configuration (Retention Pond)

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP)

Underdrain Orifice Invert Depth =

N/A

Underdrain Orifice Diameter =

N/A

Stage (ft) Zone Volume (ac-ft) Outlet Type
2.98 0.610 Orifice Plate
0.610 Total

ft (distance below the filtration media surface)

inches

Underdrain Orifice Area =
Underdrain Orifice Centroid =

Calculated Parameters for Underdrain

N/A

N/A

ft?
feet

User Input: Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP)

Invert of Lowest Orifice =

0.00

Depth at top of Zone using Orifice Plate =

2.94

Orifice Plate: Orifice Vertical Spacing =

11.76

Orifice Plate: Orifice Area per Row =

3.40

User Input: Stage and Total Area of Each Orifice Row (numbered from lowest to highest)

ft (relative to basin bottom at Stage = 0 ft)
ft (relative to basin bottom at Stage = 0 ft)

inches

sg. inches (use rectangular openings)

WQ Orifice Area per Row =

El

Calculated Parameters for Plate

2.361E-02

Elliptical Half-Width =

N/A

liptical Slot Centroid =

N/A

Elliptical Slot Area =

N/A

ft?
feet
feet

ft?

Row 1 (required)

Row 2 (optional)

Row 3 (optional)

Row 4 (optional)

Row 5 (optional)

Row 6 (optional)

Row 7 (optional)

Row 8 (optional)

Stage of Orifice Centroid (ft)

0.00

1.00

2.00

Orifice Area (sg. inches)

3.40

3.40

3.40

Row 9 (optional)

Row 10 (optional)

Row 11 (optional)

Row 12 (optional)

Row 13 (optional)

Row 14 (optional)

Row 15 (optional)

Row 16 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sg. inches)

User Input: Vertical Orifice (Circular or Rectangular)

Calculated Parameters for Vertical Orifice

Not Selected Not Selected Not Selected Not Selected
Invert of Vertical Orifice = ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = ft?
Depth at top of Zone using Vertical Orifice = ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = feet
Vertical Orifice Diameter = inches
User Input: Overflow Weir (Dropbox) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir
Not Selected Not Selected Not Selected Not Selected
Overflow Weir Front Edge Height, Ho = ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H, = feet
Overflow Weir Front Edge Length = feet Over Flow Weir Slope Length = feet
Overflow Weir Slope = H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = should be >4
Horiz. Length of Weir Sides = feet Overflow Grate Open Area w/o Debris = ft?
Overflow Grate Open Area % = %, grate open area/total area Overflow Grate Open Area w/ Debris = ft?

Debris Clogging % =

%

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice)

Not Selected

Not Selected

Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate

Not Selected

Not Selected

Depth to Invert of Outlet Pipe = ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = ft?
Circular Orifice Diameter = inches Outlet Orifice Centroid = feet
Half-Central Angle of Restrictor Plate on Pipe = N/A N/A radians
User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= feet
Spillway Crest Length = feet Stage at Top of Freeboard = feet
Spillway End Slopes = H:V Basin Area at Top of Freeboard = acres
Freeboard above Max Water Surface = feet
Routed Hydrograph Results
Design Storm Return Period = waQcv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = 0.53 1.07 1.06 1.43 1.66 1.68 2.26 2.60 3.07
Calculated Runoff Volume (acre-ft) = 0.610 1.796 1.537 2.263 2.723 2.980 4.124 4.942 6.089
OPTIONAL Override Runoff Volume (acre-ft) =
Inflow Hydrograph Volume (acre-ft) = 0.609 1.795 1.536 2.262 2.721 2.978 4.122 4.940 6.079
Predevelopment Unit Peak Flow, q (cfs/acre) = 0.00 0.00 0.01 0.07 0.21 0.44 0.70 0.95 1.31
Predevelopment Peak Q (cfs) = 0.0 0.0 0.2 1.8 5.1 11.0 17.3 23.6 32.6
Peak Inflow Q (cfs) = 6.9 20.2 17.3 25.3 30.4 33.2 45.8 54.6 66.9
Peak Outflow Q (cfs) = 0.4 0.8 0.7 0.8 0.8 0.8 0.8 0.8 0.8
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.4 0.1 0.1 0.0 0.0 0.0
Structure Controlling Flow = Plate Plate Plate N/A N/A N/A N/A N/A N/A
Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drain 97% of Inflow Volume (hours) = 37 53 50 59 64 67 82 93 108
Time to Drain 99% of Inflow Volume (hours) = 40 59 56 66 72 76 92 104 120
Maximum Ponding Depth (ft) = 2.70 5.89 5.29 6.00 6.00 6.00 6.00 6.00 6.00
Area at Maximum Ponding Depth (acres) = 0.28 0.42 0.39 0.43 0.43 0.43 0.43 0.43 0.43
Maximum Volume Stored (acre-ft) = 0.531 1.640 1.392 1.686 1.686 1.686 1.686 1.686 1.686




APPENDIX F — CUHP / SWMM CALCULATIONS
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Map Legend Imperviousness (%)

The Map Controls set the visibiliy of the layers | [__] Watershed Boundary Design Point [.-]2 50

Map Controls (Select from Below): automatically for the selected map. Additional | ™ ™1 Mmajor Basin Boundary 5100) SWMM Subwatershed [ + 1 5 60
Study Area Map layer control is available through the "Layers" == @

Navigation Panel which can be accessed from the D Sub-basin Boundary Ca1zD Conveyance Element 10
Soil Survey Ma View Menu under Navigation Panels. In the Panel, == isdicti
y Map 9 r_ __I Jurisdiction Boundary Detention Facility 15

o the visibility of layers and layer groups can be . . .
Existing Land Use Map changed by clicking the square left of the - Existing Regional Detention ___ 20
Future Land Use Map layer/group. An eye in the square indicated that mmm Reach Delimeter ' Outfall
the layer is on. An empty square indicates that the Soil Type 25 85

layer is off. Layer groups can be expanded and —
Baseline Hydrology SWMM Routing Map reduced by clicking the +/- symbol left of the Subwatershed A oo 0 B o5

1D
layer/group. ““: kel [ 8 [ 40 [ 100

MULLER ENGINEERING CO., INC. e ;
[ CONSULTING ENGINEERS . HAPPY CANYON CREEK INTERACTIVE HYDROLOGY MAP JULY 2013
[ |

Subwatershed Boundaries Map

N T A KEWOOD, COLORADO MAJOR DRAINAGEWAY PLAN SUBWATERSHED BOUNDARIES
J o =

No. DATE REVISIONS 3 PROJECT NO. 12-010.01 80226 (303) 988-4939

NAME: P:\12-010.01 Happy Canyon Creek MDP & FHAD UDFCD\CAD\12010-HYDROLOGY MAPS.dwg
T



cbesgrove
Callout
PROPOSED COUPLET DEVELOPMENT


Comment Lone Tree, Colorado

1Hr Depth 2.27 NOAA Atlas 14 Point Precipitation Frequency Estimates: CO (Note: Use 60-minute recur

Return Period 100 Years

Time Depth CurveValue
0:05 0.023 0.01
0:10 0.068 0.03
0:15 0.104 0.046
0:20 0.182 0.08
0:25 0.318 0.14
0:30 0.568 0.25
0:35 0.318 0.14
0:40 0.182 0.08
0:45 0.141 0.062
0:50 0.114 0.05
0:55 0.091 0.04
1:00 0.091 0.04
1:05 0.091 0.04
1:10 0.045 0.02
1:15 0.045 0.02
1:20 0.027 0.012
1:25 0.027 0.012
1:30 0.027 0.012
1:35 0.027 0.012
1:40 0.027 0.012
1:45 0.027 0.012
1:50 0.027 0.012
1:55 0.027 0.012
2:00 0.027 0.012

2:05 0



rence interval depth)




FHAD-14 Summary of CUHP Input Parameters (Version 2.0.1)

Depression Storage

Horton's Infiltration Parameters

DCIA Level and Fractions

Dist. to Decay Dir. Con'ct | Receiv.
Catchment SWMM Raingage Area Centroid Length Slope Percent Pervious Imperv. | Initial Rate | Final Rate Coeff. Imperv. Perv. Percent
Name/ID Node/ID Name/ID (sg.mi.) (miles) (miles) (ft./ft.) Imperv. (inches) (inches) (in./hr.) (in.hr.) (1/sec.) |DCIA Level| Fraction Fraction JEff. Imperv.

A100 A100 100YR-2HR 0.114 0.256 0.670 0.053 43.1 0.50 0.10 3.00 0.50 0.0018 0.00 0.82 0.21 42.02
A105 A105 100YR-2HR 0.172 0.619 1.018 0.045 20.3 0.50 0.10 3.00 0.50 0.0018 0.00 0.41 0.13 18.95
A110 A110 100YR-2HR 0.121 0.098 0.413 0.046 48.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.84 0.22 46.95
A120 A120 100YR-2HR 0.170 0.130 0.703 0.036 48.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.84 0.22 46.95
A125 A125 100YR-2HR 0.117 0.251 0.534 0.035 48.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.84 0.22 46.95
A130 A130 100YR-2HR 0.073 0.137 0.424 0.034 28.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.56 0.16 26.57
A134 A134 100YR-2HR 0.186 0.295 0.667 0.047 29.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.58 0.17 27.58
A135 A135 100YR-2HR 0.160 0.370 0.835 0.041 32.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.64 0.18 30.62
A140 A140 100YR-2HR 0.182 0.237 0.772 0.045 31.7 0.50 0.10 3.08 0.51 0.0018 0.00 0.63 0.18 30.29
A150 A150 100YR-2HR 0.180 0.144 0.746 0.043 16.0 0.50 0.10 3.15 0.51 0.0018 0.00 0.32 0.12 14.72
A160 A160 100YR-2HR 0.167 0.210 0.598 0.049 11.0 0.50 0.10 3.23 0.52 0.0018 0.00 0.22 0.10 9.91

A170 A170 100YR-2HR 0.136 0.275 0.537 0.041 9.0 0.50 0.10 3.23 0.52 0.0018 0.00 0.18 0.09 8.05
A180 A180 100YR-2HR 0.133 0.158 0.761 0.038 7.2 0.50 0.10 3.38 0.53 0.0018 0.00 0.14 0.07 6.39
A190 A190 100YR-2HR 0.139 0.143 0.595 0.047 8.5 0.50 0.10 3.30 0.52 0.0018 0.00 0.17 0.09 7.58
A195 A195 100YR-2HR 0.118 0.503 0.884 0.040 13.9 0.50 0.10 3.15 0.51 0.0018 0.00 0.28 0.11 12.70
A200 A200 100YR-2HR 0.140 0.171 0.620 0.042 14.0 0.50 0.10 3.15 0.51 0.0018 0.00 0.28 0.11 12.79
A210 A210 100YR-2HR 0.130 0.456 0.808 0.033 19.8 0.50 0.10 3.00 0.50 0.0018 0.00 0.40 0.13 18.46
A215 A215 100YR-2HR 0.184 0.456 0.831 0.052 7.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.14 0.07 6.27
A220 A220 100YR-2HR 0.150 0.203 0.916 0.036 6.4 0.50 0.10 3.00 0.50 0.0018 0.00 0.13 0.06 5.72
A230 A230 100YR-2HR 0.047 0.068 0.329 0.040 10.4 0.50 0.10 3.00 0.50 0.0018 0.00 0.21 0.10 9.39
A234 A234 100YR-2HR 0.133 0.288 0.500 0.054 2.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.04 0.02 1.77
A235 A235 100YR-2HR 0.151 0.255 0.641 0.052 2.8 0.50 0.10 3.00 0.50 0.0018 0.00 0.06 0.03 248
A240 A240 100YR-2HR 0.136 0.137 0.756 0.052 10.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.20 0.10 9.01

A245 A245 100YR-2HR 0.052 0.154 0.339 0.062 10.2 0.50 0.10 3.00 0.50 0.0018 0.00 0.20 0.10 9.20
A250 A250 100YR-2HR 0.064 0.243 0.526 0.035 11.2 0.50 0.10 3.00 0.50 0.0018 0.00 0.22 0.10 10.15
A260 A260 100YR-2HR 0.144 0.340 0.612 0.023 9.1 0.50 0.10 3.23 0.52 0.0018 0.00 0.18 0.09 8.14
A263 A263 100YR-2HR 0.121 0.405 0.790 0.052 2.0 0.50 0.10 3.15 0.51 0.0018 0.00 0.04 0.02 1.76
A264 A264 100YR-2HR 0.153 0.525 1.027 0.049 2.0 0.50 0.10 3.23 0.52 0.0018 0.00 0.04 0.02 1.76
A265 A265 100YR-2HR 0.080 0.255 0.656 0.053 2.0 0.50 0.10 3.38 0.53 0.0018 0.00 0.04 0.02 1.75
A270 A270 100YR-2HR 0.182 0.538 1.056 0.028 24 0.50 0.10 3.08 0.51 0.0018 0.00 0.05 0.02 2.12
A275 A275 100YR-2HR 0.131 0.365 0.631 0.055 53.1 0.50 0.10 3.08 0.51 0.0018 0.00 0.87 0.24 52.10
A276 A276 100YR-2HR 0.060 0.120 0.357 0.039 10.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.20 0.10 9.01

A280 A280 100YR-2HR 0.200 0.345 0.797 0.051 3.0 0.50 0.10 3.23 0.52 0.0018 0.00 0.06 0.03 2.65
A285 A285 100YR-2HR 0.064 0.227 0.600 0.047 3.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.06 0.03 2.66
A290 A290 100YR-2HR 0.202 0.318 0.745 0.026 6.2 0.50 0.10 3.60 0.54 0.0018 0.00 0.12 0.06 5.47
A295 A295 100YR-2HR 0.083 0.112 0.379 0.034 23.6 0.50 0.10 3.38 0.53 0.0018 0.00 0.47 0.14 22.09
A300 A300 100YR-2HR 0.181 0.316 0.677 0.023 38.0 0.50 0.10 3.53 0.54 0.0018 0.00 0.76 0.19 36.69
A304 A304 100YR-2HR 0.156 0.414 0.972 0.031 4.4 0.50 0.10 3.00 0.50 0.0018 0.00 0.09 0.04 3.92
A305 A305 100YR-2HR 0.072 0.301 0.665 0.031 2.0 0.50 0.10 3.23 0.52 0.0018 0.00 0.04 0.02 1.76
A310 A310 100YR-2HR 0.123 0.250 0.720 0.016 3.7 0.50 0.10 4.05 0.57 0.0018 0.00 0.07 0.04 3.21

A314 A314 100YR-2HR 0.129 0.573 1.055 0.028 4.3 0.50 0.10 3.15 0.51 0.0018 0.00 0.09 0.04 3.81

A315 A315 100YR-2HR 0.112 0.407 1.038 0.030 2.7 0.50 0.10 4.13 0.58 0.0018 0.00 0.05 0.03 2.33
A320 A320 100YR-2HR 0.089 0.277 0.727 0.016 15.8 0.50 0.10 4.05 0.57 0.0018 0.00 0.32 0.12 14.31
A325 A325 100YR-2HR 0.133 0.248 0.650 0.022 58.4 0.50 0.10 3.75 0.55 0.0018 0.00 0.89 0.26 57.38
A330 A330 100YR-2HR 0.158 0.259 0.948 0.019 16.2 0.50 0.10 3.90 0.56 0.0018 0.00 0.32 0.12 14.73
A340 A340 100YR-2HR 0.174 0.555 1.134 0.019 9.0 0.50 0.10 3.23 0.52 0.0018 0.00 0.18 0.09 8.05
A345 A345 100YR-2HR 0.061 0.341 0.662 0.015 17.8 0.50 0.10 4.43 0.60 0.0018 0.00 0.36 0.12 16.15
A350 A350 100YR-2HR 0.100 0.205 0.706 0.020 15.0 0.50 0.10 3.75 0.55 0.0018 0.00 0.30 0.12 13.62
A360 A360 100YR-2HR 0.181 0.390 0.989 0.015 14.6 0.50 0.10 4.20 0.58 0.0018 0.00 0.29 0.11 13.13
A370 A370 100YR-2HR 0.116 0.127 0.657 0.018 20.7 0.50 0.10 4.28 0.59 0.0018 0.00 0.41 0.13 19.01
A375 A375 100YR-2HR 0.143 0.595 1.231 0.022 14.0 0.50 0.10 3.90 0.56 0.0018 0.00 0.28 0.11 12.63
A380 A380 100YR-2HR 0.177 0.268 0.768 0.014 8.6 0.50 0.10 4.53 0.68 0.0016 0.00 0.17 0.09 7.36
A390 A390 100YR-2HR 0.173 0.446 0.963 0.016 24.7 0.50 0.10 4.08 0.65 0.0016 0.00 0.49 0.15 22.79
A395 A395 100YR-2HR 0.051 0.100 0.266 0.026 23.0 0.50 0.10 4.50 0.60 0.0018 0.00 0.46 0.14 21.20
A400 A400 100YR-2HR 0.166 0.281 0.742 0.026 55.4 0.50 0.10 3.60 0.54 0.0018 0.00 0.88 0.25 54.34
B100 B100 100YR-2HR 0.113 0.151 0.376 0.047 44.4 0.50 0.10 3.00 0.50 0.0018 0.00 0.82 0.21 43.32




FHAD-14 Summary of CUHP Input Parameters (Version 2.0.1)

Depression Storage

Horton'’s Infiltration Parameters

DCIA Level and Fractions

Dist. to Decay Dir. Con'ct | Receiv.
Catchment SWMM Raingage Area Centroid Length Slope Percent Pervious Imperv. | Initial Rate | Final Rate Coeff. Imperv. Perv. Percent
Name/ID Node/ID Name/ID (sg.mi.) (miles) (miles) (ft./ft.) Imperv. (inches) (inches) (in./hr.) (in.hr.) (1/sec.) |DCIA Level| Fraction Fraction JEff. Imperv.
B110 B110 100YR-2HR 0.129 0.199 0.530 0.048 28.5 0.50 0.10 3.00 0.50 0.0018 0.00 0.57 0.16 27.07
B120 B120 100YR-2HR 0.119 0.199 0.637 0.041 24.8 0.50 0.10 3.08 0.51 0.0018 0.00 0.50 0.15 23.36
B130 B130 100YR-2HR 0.112 0.234 0.911 0.037 9.5 0.50 0.10 3.23 0.52 0.0018 0.00 0.19 0.10 8.51
B134 B134 100YR-2HR 0.038 0.036 0.293 0.015 40.3 0.50 0.10 3.00 0.50 0.0018 0.00 0.80 0.20 39.21
B135 B135 100YR-2HR 0.196 0.416 0.847 0.040 15.4 0.50 0.10 3.00 0.50 0.0018 0.00 0.31 0.12 14.18
C100 C100 100YR-2HR 0.151 0.240 0.508 0.045 2.5 0.50 0.10 3.00 0.50 0.0018 0.00 0.05 0.03 2.22
C110 C110 100YR-2HR 0.164 0.168 0.631 0.050 9.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.18 0.09 8.09
C120 C120 100YR-2HR 0.103 0.275 0.678 0.037 13.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.26 0.11 11.87
C125 C125 100YR-2HR 0.176 0.413 0.859 0.043 8.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.16 0.08 7.18
C130 C130 100YR-2HR 0.174 0.222 0.629 0.033 36.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.72 0.19 34.73
C140 C140 100YR-2HR 0.085 0.117 0.585 0.038 26.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.52 0.15 24.57
C150 C150 100YR-2HR 0.091 0.272 0.631 0.024 2.8 0.50 0.10 3.00 0.50 0.0018 0.00 0.06 0.03 248
C153 C153 100YR-2HR 0.195 0.250 0.712 0.044 33.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.66 0.18 31.64
C154 C154 100YR-2HR 0.152 0.212 0.537 0.040 43.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.82 0.21 41.92
C155 C155 100YR-2HR 0.119 0.312 0.651 0.045 31.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.62 0.17 29.60
C159 C159 100YR-2HR 0.172 0.240 0.684 0.049 29.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.58 0.17 27.58
C160 C160 100YR-2HR 0.179 0.123 0.541 0.050 7.5 0.50 0.10 3.00 0.50 0.0018 0.00 0.15 0.08 6.72
C170 C170 100YR-2HR 0.169 0.296 0.865 0.032 11.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.22 0.10 9.96
C175 C175 100YR-2HR 0.157 0.346 0.799 0.045 8.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.16 0.08 7.18
C180 C180 100YR-2HR 0.069 0.129 0.622 0.041 14.8 0.50 0.10 3.00 0.50 0.0018 0.00 0.30 0.11 13.60
C185 C185 100YR-2HR 0.174 0.414 0.816 0.049 7.7 0.50 0.10 3.00 0.50 0.0018 0.00 0.15 0.08 6.90
C190 C190 100YR-2HR 0.119 0.269 0.766 0.031 10.7 0.50 0.10 3.00 0.50 0.0018 0.00 0.21 0.10 9.67
D100 D100 100YR-2HR 0.187 0.282 0.680 0.040 9.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.18 0.09 8.09
D110 D110 100YR-2HR 0.175 0.283 0.619 0.030 11.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.22 0.10 9.96
D120 D120 100YR-2HR 0.115 0.104 0.607 0.047 10.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.20 0.10 9.01
D130 D130 100YR-2HR 0.125 0.282 0.592 0.050 24.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.48 0.15 22.59
E100 E100 100YR-2HR 0.151 0.294 0.702 0.030 2.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.04 0.02 1.77
E105 E105 100YR-2HR 0.082 0.212 0.480 0.039 2.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.04 0.02 1.77
E110 E110 100YR-2HR 0.129 0.196 0.468 0.045 2.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.04 0.02 1.77
E120 E120 100YR-2HR 0.121 0.202 0.661 0.042 2.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.04 0.02 1.77
E125 E125 100YR-2HR 0.115 0.304 0.574 0.050 2.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.04 0.02 1.77
E130 E130 100YR-2HR 0.129 0.145 0.691 0.045 2.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.04 0.02 1.77
E135 E135 100YR-2HR 0.159 0.329 0.676 0.048 2.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.04 0.02 1.77
E140 E140 100YR-2HR 0.142 0.137 0.530 0.034 2.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.04 0.02 1.77
E150 E150 100YR-2HR 0.104 0.182 0.537 0.052 2.0 0.50 0.10 3.08 0.51 0.0018 0.00 0.04 0.02 1.77
E155 E155 100YR-2HR 0.198 0.464 0.859 0.051 2.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.04 0.02 1.77
E160 E160 100YR-2HR 0.191 0.275 0.659 0.038 2.0 0.50 0.10 3.83 0.56 0.0018 0.00 0.04 0.02 1.74
E170 E170 100YR-2HR 0.155 0.236 0.541 0.060 2.0 0.50 0.10 3.90 0.56 0.0018 0.00 0.04 0.02 1.73
E180 E180 100YR-2HR 0.068 0.323 0.527 0.025 2.0 0.50 0.10 4.20 0.58 0.0018 0.00 0.04 0.02 1.72
E183 E183 100YR-2HR 0.187 0.477 0.855 0.054 2.0 0.50 0.10 3.38 0.53 0.0018 0.00 0.04 0.02 1.75
E184 E184 100YR-2HR 0.114 0.331 0.728 0.053 2.0 0.50 0.10 3.75 0.55 0.0018 0.00 0.04 0.02 1.74
E185 E185 100YR-2HR 0.199 0.358 1.043 0.039 2.0 0.50 0.10 3.60 0.54 0.0018 0.00 0.04 0.02 1.74
E190 E190 100YR-2HR 0.095 0.124 0.521 0.026 2.0 0.50 0.10 3.75 0.55 0.0018 0.00 0.04 0.02 1.74
E200 E200 100YR-2HR 0.168 0.543 0.870 0.023 5.4 0.50 0.10 3.75 0.55 0.0018 0.00 0.11 0.05 4.73
E204 E204 100YR-2HR 0.066 0.202 0.481 0.029 2.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.04 0.02 1.77
E205 E205 100YR-2HR 0.156 0.369 0.798 0.032 35.2 0.50 0.10 3.15 0.51 0.0018 0.00 0.70 0.19 33.86
E210 E210 100YR-2HR 0.150 0.507 1.092 0.016 9.2 0.50 0.10 3.83 0.56 0.0018 0.00 0.18 0.09 8.13
F100 F100 100YR-2HR 0.145 0.152 0.511 0.031 2.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.04 0.02 1.77
F110 F110 100YR-2HR 0.164 0.167 0.424 0.023 6.5 0.50 0.10 3.00 0.50 0.0018 0.00 0.13 0.07 5.81
F120 F120 100YR-2HR 0.194 0.377 0.668 0.028 38.3 0.50 0.10 3.08 0.51 0.0018 0.00 0.77 0.19 37.11
F125 F125 100YR-2HR 0.109 0.254 0.623 0.025 2.0 0.50 0.10 3.68 0.55 0.0018 0.00 0.04 0.02 1.74
F130 F130 100YR-2HR 0.167 0.287 0.624 0.022 4.7 0.50 0.10 3.68 0.55 0.0018 0.00 0.09 0.05 4.12
F140 F140 100YR-2HR 0.085 0.380 0.782 0.022 19.6 0.50 0.10 4.05 0.57 0.0018 0.00 0.39 0.13 17.99
G100 G100 100YR-2HR 0.176 0.586 1.270 0.015 2.0 0.50 0.10 3.08 0.51 0.0018 0.00 0.04 0.02 1.77
G105 G105 100YR-2HR 0.067 0.231 0.584 0.019 50.0 0.50 0.10 3.83 0.56 0.0018 0.00 0.85 0.23 48.82
G110 G110 100YR-2HR 0.115 0.302 0.646 0.023 22.8 0.50 0.10 4.05 0.57 0.0018 0.00 0.46 0.14 21.12
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Depression Storage

Horton'’s Infiltration Parameters

DCIA Level and Fractions

Dist. to Decay Dir. Con'ct | Receiv.
Catchment SWMM Raingage Area Centroid Length Slope Percent Pervious Imperv. | Initial Rate | Final Rate Coeff. Imperv. Perv. Percent
Name/ID Node/ID Name/ID (sg.mi.) (miles) (miles) (ft./ft.) Imperv. (inches) (inches) (in./hr.) (in.hr.) (1/sec.) |DCIA Level| Fraction Fraction JEff. Imperv.
G120 G120 100YR-2HR 0.136 0.457 0.934 0.022 50.5 0.50 0.10 4.50 0.60 0.0018 0.00 0.85 0.23 49.21
H100 H100 100YR-2HR 0.191 0.255 1.013 0.012 51.2 0.50 0.10 3.00 0.50 0.0018 0.00 0.86 0.23 50.18
H110 H110 100YR-2HR 0.154 0.240 0.571 0.020 44.4 0.50 0.10 3.00 0.50 0.0018 0.00 0.82 0.21 43.32
H115 H115 100YR-2HR 0.086 0.131 0.290 0.013 44.4 0.50 0.10 3.00 0.50 0.0018 0.00 0.82 0.21 43.32
H120 H120 100YR-2HR 0.092 0.290 0.473 0.017 19.5 0.50 0.10 3.00 0.50 0.0018 0.00 0.39 0.13 18.16
H130 H130 100YR-2HR 0.057 0.153 0.400 0.017 15.2 0.50 0.10 3.00 0.50 0.0018 0.00 0.30 0.12 13.98
H140 H140 100YR-2HR 0.056 0.331 0.578 0.024 3.5 0.50 0.10 3.38 0.53 0.0018 0.00 0.07 0.04 3.08
H145 H145 100YR-2HR 0.182 0.465 1.088 0.017 10.2 0.50 0.10 3.08 0.51 0.0018 0.00 0.20 0.10 9.19
H150 H150 100YR-2HR 0.153 0.121 0.491 0.032 2.0 0.50 0.10 3.60 0.54 0.0018 0.00 0.04 0.02 1.74
H160 H160 100YR-2HR 0.167 0.655 1.321 0.017 5.2 0.50 0.10 3.68 0.55 0.0018 0.00 0.10 0.05 4.56
H170 H170 100YR-2HR 0.115 0.360 0.820 0.021 10.0 0.50 0.10 3.75 0.55 0.0018 0.00 0.20 0.10 8.87
H180 H180 100YR-2HR 0.145 0.207 0.744 0.019 21.1 0.50 0.10 3.75 0.55 0.0018 0.00 042 0.13 19.53
H185 H185 100YR-2HR 0.185 0.350 0.966 0.022 19.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.38 0.13 17.68
H190 H190 100YR-2HR 0.150 0.106 0.543 0.035 43.8 0.50 0.10 3.38 0.53 0.0018 0.00 0.82 0.21 42.65
H200 H200 100YR-2HR 0.130 0.234 0.691 0.019 23.4 0.50 0.10 3.90 0.56 0.0018 0.00 0.47 0.14 21.75
H205 H205 100YR-2HR 0.101 0.155 0.360 0.035 35.8 0.50 0.10 3.75 0.55 0.0018 0.00 0.72 0.19 34.34
H210 H210 100YR-2HR 0.187 0.288 0.629 0.022 4.9 0.50 0.10 3.80 0.59 0.0017 0.00 0.10 0.05 4.25
H220 H220 100YR-2HR 0.079 0.290 0.472 0.027 4.4 0.50 0.10 3.55 0.61 0.0016 0.00 0.09 0.04 3.80
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Unit Hydrograph Parameters and Results Excess Precip. Storm Hydrograph

w50 W75 Time to Time to Total Runoff per

w50 Before W75 Before Peak Peak Volume | Excess | Excess Peak Peak Volume | Unit Area

Catchment Name/ID CT Cp (min.) Peak (min.) Peak (min.) (cfs) (c.f) (inches) (c.f.) (min.) |Flow (cfs)| (c.f.) (cfs/acre)
A100 0.092 0.188 19.9 3.48 10.4 2.46 5.8 172 265,542 1.65 438,776 40.0 149 438,325 2.03
A105 0.112 0.166 53.4 7.39 27.8 5.22 12.3 97 400,194 1.36 544,950 56.0 101 544,951 0.92
A110 0.090 0.204 9.3 2.05 4.8 1.45 3.4 391 280,317 1.72 480,910 34.0 247 480,081 3.20
A120 0.090 0.238 12.4 2.87 6.5 2.03 4.8 410 394,526 1.72 676,845 36.0 299 676,905 2.75
A125 0.090 0.201 17.8 3.35 9.2 2.37 5.6 198 271,954 1.72 466,562 40.0 167 466,068 2.23
A130 0.103 0.117 23.8 2.73 12.4 1.93 4.6 92 169,524 1.46 247,327 42.0 77 247,393 1.66
A134 0.102 0.182 25.1 4.10 13.0 2.90 6.8 222 432,231 1.47 636,081 42.0 194 635,885 1.63
A135 0.099 0.181 31.5 4.98 16.4 3.52 8.3 152 371,991 1.51 561,661 46.0 146 561,724 1.43
A140 0.099 0.191 22.7 3.92 11.8 2.77 6.5 241 423,473 1.50 635,177 42.0 205 634,931 1.76
A150 0.118 0.172 234 3.69 12.2 2.61 6.2 230 417,549 1.29 539,745 42.0 179 539,484 1.56
A160 0.126 0.173 26.0 4.06 13.5 2.87 6.8 193 388,904 1.22 474,871 44.0 150 474,720 1.40
A170 0.133 0.165 325 472 16.9 3.33 7.9 125 315,491 1.20 377,423 46.0 103 377,404 1.18
A180 0.139 0.170 30.5 4.59 15.9 3.24 7.6 131 309,985 1.16 359,340 46.0 103 359,271 1.21
A190 0.135 0.168 23.9 3.70 12.4 2.61 6.2 174 323,273 1.18 382,289 42.0 128 382,021 1.44
A195 0.121 0.145 57.6 6.99 29.9 4.94 11.7 62 275,020 1.27 348,114 56.0 62 348,105 0.82
A200 0.121 0.156 26.5 3.78 13.8 2.67 6.3 158 324,737 1.27 411,459 44.0 126 411,395 1.41
A210 0.112 0.146 50.8 6.31 26.4 4.46 10.5 77 301,737 1.36 408,975 54.0 78 408,954 0.94
A215 0.140 0.170 49.4 7.03 25.7 4.97 11.7 112 427,469 1.20 511,329 54.0 104 511,302 0.88
A220 0.142 0.165 40.1 5.67 20.9 4.01 9.5 112 349,316 1.19 415,390 50.0 98 415,288 1.02
A230 0.128 0.138 15.2 2.21 7.9 1.56 3.7 92 108,703 1.24 134,409 40.0 59 134,160 1.96
A234 0.156 0.162 36.1 5.09 18.8 3.59 8.5 111 309,381 1.14 352,051 48.0 90 352,029 1.06
A235 0.154 0.165 37.2 5.31 19.4 3.75 8.8 122 351,616 1.15 403,374 48.0 101 403,354 1.05
A240 0.130 0.162 25.6 3.79 13.3 2.68 6.3 159 316,188 1.23 389,367 44.0 124 389,296 1.42
A245 0.129 0.140 20.3 2.79 10.6 1.97 4.7 76 120,249 1.23 148,383 42.0 54 148,399 1.65
A250 0.126 0.145 33.8 4.36 17.6 3.08 7.3 56 147,546 1.25 183,928 46.0 48 183,889 1.18
A260 0.133 0.166 43.8 6.19 22.8 4.37 10.3 98 333,588 1.20 399,471 52.0 89 399,423 0.96
A263 0.156 0.159 54.3 7.24 28.2 5.12 12.1 67 280,689 1.12 314,877 56.0 61 314,874 0.78
A264 0.156 0.165 68.2 9.24 35.5 6.53 15.4 67 354,497 1.11 394,818 64.0 64 394,806 0.66
A265 0.156 0.150 42.0 5.44 21.9 3.84 9.1 57 185,926 1.10 204,076 50.0 47 204,064 0.92
A270 0.155 0.165 79.5 10.65 41.3 7.52 17.7 69 422,822 1.13 479,697 68.0 69 479,681 0.60
A275 0.087 0.162 25.0 3.71 13.0 2.62 6.2 158 305,268 1.78 542,475 42.0 156 542,302 1.85
A276 0.130 0.145 20.2 2.85 10.5 2.01 4.7 89 139,276 1.23 171,510 42.0 63 171,492 1.65
A280 0.153 0.172 46.0 6.67 23.9 4.72 11.1 130 463,571 1.13 521,726 52.0 113 521,689 0.89
A285 0.153 0.145 39.6 5.00 20.6 3.54 8.3 49 149,335 1.15 171,664 50.0 41 171,673 1.00
A290 0.143 0.172 46.6 6.76 24.2 478 11.3 130 468,961 1.12 527,519 54.0 113 527,525 0.88
A295 0.108 0.151 16.6 2.52 8.6 1.78 4.2 151 193,592 1.37 265,154 40.0 106 265,270 1.99
A300 0.095 0.169 31.1 4.64 16.1 3.28 7.7 175 421,266 1.55 652,066 44.0 169 651,936 1.46
A304 0.148 0.166 62.7 8.57 32.6 6.05 14.3 75 362,652 1.17 422,780 62.0 73 422,775 0.73
A305 0.156 0.147 53.1 6.61 27.6 4.67 11.0 41 167,874 1.11 186,969 56.0 36 186,955 0.79
A310 0.151 0.160 52.5 7.03 27.3 4.97 11.7 70 285,707 1.05 300,793 56.0 60 300,771 0.76
A314 0.149 0.161 80.5 10.54 41.9 7.45 17.6 48 298,810 1.15 343,240 68.0 49 343,216 0.59
A315 0.154 0.158 70.6 9.14 36.7 6.46 15.2 48 261,035 1.03 269,857 64.0 43 269,855 0.60
A320 0.119 0.149 47.2 5.98 24.5 4.23 10.0 56 205,696 1.21 248,490 52.0 52 248,455 0.91
A325 0.085 0.162 25.5 3.77 13.3 2.66 6.3 157 309,892 1.82 562,519 42.0 158 562,403 1.85
A330 0.118 0.149 49.0 6.19 25.5 4.37 10.3 97 367,414 1.23 450,619 54.0 91 450,584 0.90
A340 0.133 0.153 84.5 10.53 43.9 7.44 17.6 62 404,446 1.20 483,841 68.0 66 483,811 0.59
A345 0.116 0.126 58.3 6.24 30.3 4.41 10.4 31 141,901 1.20 170,761 56.0 30 170,745 0.77
A350 0.120 0.139 41.2 4.99 21.4 3.52 8.3 73 232,552 1.22 284,503 50.0 65 284,493 1.01
A360 0.121 0.151 64.3 8.08 33.5 5.71 13.5 84 419,663 1.18 494,589 60.0 82 494,552 0.71
A370 0.112 0.142 29.6 3.82 15.4 2.70 6.4 118 270,118 1.26 339,321 44.0 96 339,258 1.29
A375 0.121 0.145 84.6 10.01 44.0 7.07 16.7 51 332,636 1.20 398,097 68.0 54 398,086 0.58
A380 0.136 0.169 48.9 6.94 25.5 4.90 11.6 108 410,695 0.97 396,583 54.0 84 396,546 0.74
A390 0.107 0.168 53.8 7.55 28.0 5.34 12.6 96 401,844 1.24 497,351 56.0 93 497,354 0.84
A395 0.109 0.140 15.3 2.25 8.0 1.59 3.7 100 118,901 1.27 150,952 40.0 64 150,740 1.95
A400 0.086 0.166 27.6 4.11 14.3 2.90 6.8 181 386,673 1.78 688,345 42.0 185 688,090 1.74
B100 0.091 0.190 11.9 2.33 6.2 1.65 3.9 287 263,637 1.67 440,045 34.0 199 439,570 2.74
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Unit Hydrograph Parameters and Results Excess Precip. Storm Hydrograph

w50 W75 Time to Time to Total Runoff per

w50 Before W75 Before Peak Peak Volume | Excess | Excess Peak Peak Volume | Unit Area

Catchment Name/ID CT Cp (min.) Peak (min.) Peak (min.) (cfs) (c.f) (inches) (c.f.) (min.) |Flow (cfs)| (c.f.) (cfs/acre)
B110 0.102 0.152 22.1 3.19 11.5 2.25 5.3 175 299,948 1.47 439,509 42.0 145 439,228 1.75
B120 0.106 0.139 28.6 3.65 14.9 2.58 6.1 124 275,415 1.41 388,837 44.0 109 388,742 1.44
B130 0.131 0.150 43.2 5.57 225 3.93 9.3 78 260,477 1.20 313,161 52.0 70 313,101 0.97
B134 0.094 0.110 12.2 1.63 6.3 1.15 2.7 94 88,677 1.62 143,332 34.0 64 142,740 2.62
B135 0.119 0.177 41.5 6.23 21.6 4.40 10.4 142 455,812 1.30 592,397 50.0 134 592,322 1.06
C100 0.155 0.153 36.2 4.86 18.8 3.44 8.1 125 350,106 1.14 400,423 48.0 102 400,413 1.06
C110 0.133 0.155 28.2 3.95 14.6 2.79 6.6 174 379,959 1.22 463,422 44.0 138 463,299 1.32
C120 0.123 0.145 39.1 4.94 20.3 3.49 8.2 79 239,824 1.27 304,411 48.0 72 304,422 1.08
C125 0.136 0.169 49.1 6.96 25.5 4.92 11.6 108 409,255 1.21 494,342 54.0 101 494,291 0.89
C130 0.096 0.168 23.6 3.65 12.3 2.58 6.1 221 404,678 1.56 631,751 42.0 196 631,368 1.76
C140 0.105 0.151 19.8 2.89 10.3 2.04 4.8 129 196,914 1.43 282,303 40.0 100 282,314 1.85
C150 0.154 0.153 49.5 6.40 25.7 4.52 10.7 55 211,249 1.15 242,344 54.0 50 242,315 0.85
C153 0.098 0.182 23.3 3.87 12.1 2.73 6.4 251 454,046 1.52 691,366 42.0 218 690,963 1.75
C154 0.092 0.141 234 3.14 12.2 2.22 5.2 195 353,382 1.65 583,466 42.0 178 583,298 1.83
C155 0.100 0.155 29.5 4.11 15.3 2.91 6.9 121 275,415 1.50 412,321 44.0 112 412,208 1.48
C159 0.102 0.164 25.3 3.78 13.1 2.67 6.3 204 400,311 1.47 589,105 42.0 178 588,945 1.62
C160 0.138 0.159 22.7 3.37 11.8 2.38 5.6 237 416,643 1.20 500,821 42.0 173 500,613 1.51
C170 0.126 0.146 48.1 6.01 25.0 4.24 10.0 105 391,506 1.24 487,055 52.0 99 487,003 0.92
C175 0.136 0.150 48.2 6.16 25.1 4.36 10.3 98 364,557 1.21 440,350 54.0 91 440,310 0.90
C180 0.120 0.130 27.9 3.37 14.5 2.38 5.6 74 159,395 1.29 205,948 44.0 60 205,826 1.38
C185 0.137 0.161 49.1 6.66 25.6 4.71 11.1 106 403,679 1.20 486,185 54.0 99 486,129 0.89
C190 0.127 0.150 42.9 5.53 22.3 3.91 9.2 83 275,299 1.24 341,446 50.0 76 341,413 1.00
D100 0.133 0.170 36.0 5.30 18.7 3.74 8.8 156 435,391 1.22 531,029 48.0 135 530,955 1.12
D110 0.126 0.168 35.3 5.16 18.3 3.65 8.6 149 406,165 1.24 505,292 48.0 129 505,302 1.15
D120 0.130 0.158 21.3 3.18 11.1 2.25 5.3 162 266,773 1.23 328,516 42.0 118 328,273 1.60
D130 0.107 0.160 27.3 3.95 14.2 2.79 6.6 138 290,795 1.41 409,544 44.0 119 409,319 1.49
E100 0.156 0.165 48.3 6.71 25.1 4.74 11.2 94 350,826 1.14 399,213 54.0 84 399,198 0.86
E105 0.156 0.150 35.5 4.70 18.5 3.32 7.8 70 191,501 1.14 217,914 48.0 56 217,915 1.07
E110 0.156 0.161 30.4 4.36 15.8 3.08 7.3 128 300,808 1.14 342,296 46.0 99 342,179 1.19
E120 0.156 0.159 37.5 5.19 19.5 3.67 8.6 97 281,967 1.14 320,856 48.0 80 320,860 1.03
E125 0.156 0.158 41.2 5.60 21.4 3.96 9.3 84 266,727 1.14 303,514 50.0 71 303,484 0.97
E130 0.156 0.161 31.8 4.53 16.5 3.20 7.5 122 299,205 1.14 340,472 46.0 96 340,458 1.16
E135 0.156 0.166 44 .5 6.27 23.1 4.43 10.4 107 369,226 1.14 420,151 52.0 93 420,128 0.92
E140 0.156 0.163 28.6 4.19 14.9 2.96 7.0 149 330,243 1.14 375,791 44.0 113 375,726 1.24
E150 0.156 0.156 31.4 4.36 16.3 3.08 7.3 100 242751 1.13 274,275 46.0 78 274,224 1.16
E155 0.156 0.172 56.1 7.99 29.1 5.64 13.3 106 460,783 1.14 524,336 58.0 98 524,306 0.78
E160 0.157 0.171 41.6 6.06 21.7 4.28 10.1 138 443,522 1.05 467,258 52.0 110 467,196 0.90
E170 0.157 0.165 32.5 473 16.9 3.34 7.9 143 360,096 1.05 376,838 46.0 106 376,822 1.07
E180 0.157 0.146 51.8 6.42 27.0 4.54 10.7 39 158,256 1.02 161,167 54.0 32 161,162 0.74
E183 0.156 0.170 56.5 7.97 29.4 5.63 13.3 99 433,649 1.10 475,982 58.0 89 475,954 0.75
E184 0.157 0.158 47.5 6.36 24.7 4.49 10.6 72 264,659 1.06 280,682 54.0 60 280,666 0.82
E185 0.157 0.172 58.1 8.26 30.2 5.84 13.8 103 463,246 1.07 497,904 58.0 92 497,837 0.72
E190 0.157 0.154 30.7 4.23 16.0 2.99 7.0 93 220,704 1.06 234,066 46.0 68 233,974 1.12
E200 0.145 0.167 70.3 9.63 36.5 6.81 16.1 72 391,180 1.10 430,746 64.0 69 430,729 0.64
E204 0.156 0.145 38.4 4.89 20.0 3.45 8.1 52 153,447 1.14 174,611 48.0 43 174,613 1.01
E205 0.097 0.166 34.7 5.01 18.1 3.54 8.4 135 362,884 1.54 558,547 46.0 135 558,561 1.35
E210 0.133 0.164 77.0 10.33 40.0 7.30 17.2 58 347,458 1.14 396,146 66.0 58 396,114 0.61
F100 0.156 0.170 29.1 4.41 15.1 3.11 7.3 149 337,120 1.14 383,616 44.0 114 383,517 1.23
F110 0.141 0.163 28.1 412 14.6 2.91 6.9 175 380,494 1.19 452,910 44.0 137 452,760 1.31
F120 0.095 0.171 31.5 473 16.4 3.35 7.9 184 449,632 1.59 712,692 44.0 182 712,718 1.47
F125 0.157 0.157 46.7 6.23 24.3 4.40 10.4 70 252,625 1.07 269,694 52.0 58 269,665 0.84
F130 0.148 0.167 45.5 6.44 23.6 4.55 10.7 110 388,369 1.10 427,102 52.0 94 427,054 0.88
F140 0.113 0.132 56.5 6.32 29.4 4.46 10.5 45 197,681 1.26 249,054 56.0 45 249,036 0.82
G100 0.156 0.168 102.9 13.91 53.5 9.83 23.2 51 407,815 1.13 460,774 74.0 54 460,771 0.48
G105 0.089 0.146 28.1 3.75 14.6 2.65 6.2 71 154,655 1.69 262,054 42.0 70 261,952 1.65
G110 0.109 0.146 39.5 5.04 20.6 3.56 8.4 87 266,030 1.30 346,697 48.0 80 346,710 1.09




FHAD-14 Summary of Unit Hydrograph Parameters Used By Program and Calculated Results (Version 2.0.1)

Unit Hydrograph Parameters and Results Excess Precip. Storm Hydrograph

w50 W75 Time to Time to Total Runoff per

w50 Before W75 Before Peak Peak Volume | Excess | Excess Peak Peak Volume | Unit Area

Catchment Name/ID CT Cp (min.) Peak (min.) Peak (min.) (cfs) (c.f) (inches) (c.f.) (min.) |Flow (cfs)| (c.f.) (cfs/acre)
G120 0.089 0.160 43.3 5.93 225 4.19 9.9 94 316,722 1.67 528,162 50.0 106 528,063 1.22
H100 0.088 0.171 36.4 5.37 18.9 3.79 8.9 158 444,358 1.76 780,692 46.0 176 780,508 1.44
H110 0.091 0.168 25.0 3.83 13.0 2.71 6.4 185 357,448 1.67 596,627 42.0 175 596,456 1.78
H115 0.091 0.151 16.7 2.54 8.7 1.79 4.2 154 199,284 1.67 332,631 38.0 124 332,780 2.25
H120 0.113 0.147 37.1 4.79 19.3 3.39 8.0 74 212,968 1.35 287,846 48.0 69 287,803 1.17
H130 0.119 0.142 27.3 3.58 14.2 2.53 6.0 62 131,400 1.30 170,442 44.0 51 170,364 1.41
H140 0.152 0.142 55.6 6.67 28.9 4.71 11.1 30 130,819 1.12 145,904 56.0 27 145,899 0.76
H145 0.129 0.169 68.7 9.54 35.7 6.74 15.9 79 422,195 1.23 517,711 64.0 82 517,715 0.71
H150 0.157 0.165 26.1 3.91 13.6 2.76 6.5 175 355,031 1.07 381,593 44.0 124 381,510 1.27
H160 0.146 0.166 102.1 13.61 53.1 9.62 22.7 49 387,068 1.11 427,987 74.0 50 427,984 0.47
H170 0.130 0.142 60.0 7.16 31.2 5.06 11.9 57 266,355 1.16 308,103 58.0 54 308,091 0.74
H180 0.111 0.156 35.1 4.81 18.3 3.40 8.0 124 337,840 1.30 440,856 46.0 110 440,848 1.19
H185 0.114 0.170 46.6 6.68 24.2 4.72 11.1 119 429,188 1.35 577,367 52.0 118 577,371 1.00
H190 0.092 0.165 14.9 2.48 7.7 1.75 4.1 304 349,595 1.64 571,850 36.0 229 571,471 2.37
H200 0.108 0.161 34.1 4.81 17.7 3.40 8.0 114 300,878 1.32 398,193 46.0 101 398,164 1.22
H205 0.096 0.155 16.3 2.54 8.5 1.79 4.2 185 233,737 1.50 351,174 40.0 137 351,235 2.12
H210 0.147 0.170 44.6 6.42 23.2 4.54 10.7 126 434,183 1.04 451,589 52.0 102 451,582 0.85
H220 0.149 0.149 42.8 5.51 22.3 3.90 9.2 55 182,813 1.01 184,018 50.0 43 184,002 0.85




Existing Couplet Summary of CUHP Input Parameters (Version 2.0.1)

Depression Storage

Horton's Infiltration Parameters

DCIA Level and Fractions

Dist. to Decay Dir. Con'ct [ Receiv.
Area Centroid Length Slope Percent Pervious Imperv. | Initial Rate | Final Rate Coeff. Imperv. Perv. Percent
Catchment Name/ID SWMM Node/ID Raingage Name/ID (sg.mi.) (miles) (miles) (ft./ft.) Imperv. (inches) (inches) (in./hr.) (in.hr.) (1/sec.) |DCIA Level| Fraction Fraction [Eff. Imperv.

A100 A100 100YR-2HR 0.114 0.256 0.670 0.053 43.1 0.50 0.10 3.00 0.50 0.0018 0.00 0.82 0.21 42.02
A105 A105 100YR-2HR 0.172 0.619 1.018 0.045 20.3 0.50 0.10 3.00 0.50 0.0018 0.00 0.41 0.13 18.95
A110 A110 100YR-2HR 0.121 0.098 0.413 0.046 48.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.84 0.22 46.95
A120 A120 100YR-2HR 0.170 0.130 0.703 0.036 48.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.84 0.22 46.95
A125 A125 100YR-2HR 0.117 0.251 0.534 0.035 48.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.84 0.22 46.95
A130 A130 100YR-2HR 0.073 0.137 0.424 0.034 28.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.56 0.16 26.57
A134 A134 100YR-2HR 0.186 0.295 0.667 0.047 29.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.58 0.17 27.58
A135 A135 100YR-2HR 0.160 0.370 0.835 0.041 32.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.64 0.18 30.62
A140 A140 100YR-2HR 0.182 0.237 0.772 0.045 31.7 0.50 0.10 3.08 0.51 0.0018 0.00 0.63 0.18 30.29
A150 A150 100YR-2HR 0.180 0.144 0.746 0.043 16.0 0.50 0.10 3.15 0.51 0.0018 0.00 0.32 0.12 14.72
A160 A160 100YR-2HR 0.167 0.210 0.598 0.049 11.0 0.50 0.10 3.23 0.52 0.0018 0.00 0.22 0.10 9.91

A170 A170 100YR-2HR 0.136 0.275 0.537 0.041 9.0 0.50 0.10 3.23 0.52 0.0018 0.00 0.18 0.09 8.05
A180 A180 100YR-2HR 0.133 0.158 0.761 0.038 7.2 0.50 0.10 3.38 0.53 0.0018 0.00 0.14 0.07 6.39
A190 A190 100YR-2HR 0.139 0.143 0.595 0.047 8.5 0.50 0.10 3.30 0.52 0.0018 0.00 0.17 0.09 7.58
A195 A195 100YR-2HR 0.118 0.503 0.884 0.040 13.9 0.50 0.10 3.15 0.51 0.0018 0.00 0.28 0.11 12.70
A200 A200 100YR-2HR 0.140 0.171 0.620 0.042 14.0 0.50 0.10 3.15 0.51 0.0018 0.00 0.28 0.11 12.79
A210 A210 100YR-2HR 0.130 0.456 0.808 0.033 19.8 0.50 0.10 3.00 0.50 0.0018 0.00 0.40 0.13 18.46
A215 A215 100YR-2HR 0.184 0.456 0.831 0.052 7.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.14 0.07 6.27
A220 A220 100YR-2HR 0.150 0.203 0.916 0.036 6.4 0.50 0.10 3.00 0.50 0.0018 0.00 0.13 0.06 5.72
A230 A230 100YR-2HR 0.047 0.068 0.329 0.040 10.4 0.50 0.10 3.00 0.50 0.0018 0.00 0.21 0.10 9.39
A234 A234 100YR-2HR 0.133 0.288 0.500 0.054 2.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.04 0.02 1.77
A235 A235 100YR-2HR 0.151 0.255 0.641 0.052 2.8 0.50 0.10 3.00 0.50 0.0018 0.00 0.06 0.03 2.48
A240 A240 100YR-2HR 0.136 0.137 0.756 0.052 10.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.20 0.10 9.01

A245 A245 100YR-2HR 0.052 0.154 0.339 0.062 10.2 0.50 0.10 3.00 0.50 0.0018 0.00 0.20 0.10 9.20
A250 A250 100YR-2HR 0.064 0.243 0.526 0.035 11.2 0.50 0.10 3.00 0.50 0.0018 0.00 0.22 0.10 10.15
A260 A260 100YR-2HR 0.144 0.340 0.612 0.023 9.1 0.50 0.10 3.23 0.52 0.0018 0.00 0.18 0.09 8.14
A263 A263 100YR-2HR 0.121 0.405 0.790 0.052 2.0 0.50 0.10 3.15 0.51 0.0018 0.00 0.04 0.02 1.76
A264 A264 100YR-2HR 0.153 0.525 1.027 0.049 2.0 0.50 0.10 3.23 0.52 0.0018 0.00 0.04 0.02 1.76
A265 A265 100YR-2HR 0.080 0.255 0.656 0.053 2.0 0.50 0.10 3.38 0.53 0.0018 0.00 0.04 0.02 1.75
A270 A270 100YR-2HR 0.182 0.538 1.056 0.028 2.4 0.50 0.10 3.08 0.51 0.0018 0.00 0.05 0.02 2.12
A275 A275 100YR-2HR 0.131 0.365 0.631 0.055 53.1 0.50 0.10 3.08 0.51 0.0018 0.00 0.87 0.24 52.10
A276 A276 100YR-2HR 0.060 0.120 0.357 0.039 10.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.20 0.10 9.01

A280 A280 100YR-2HR 0.200 0.345 0.797 0.051 3.0 0.50 0.10 3.23 0.52 0.0018 0.00 0.06 0.03 2.65
A285 A285 100YR-2HR 0.064 0.227 0.600 0.047 3.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.06 0.03 2.66
A290 A290 100YR-2HR 0.202 0.318 0.745 0.026 6.2 0.50 0.10 3.60 0.54 0.0018 0.00 0.12 0.06 5.47
A295 A295 100YR-2HR 0.083 0.112 0.379 0.034 23.6 0.50 0.10 3.38 0.53 0.0018 0.00 0.47 0.14 22.09
A300 A300 100YR-2HR 0.181 0.316 0.677 0.023 38.0 0.50 0.10 3.53 0.54 0.0018 0.00 0.76 0.19 36.69
A304 A304 100YR-2HR 0.156 0.414 0.972 0.031 4.4 0.50 0.10 3.00 0.50 0.0018 0.00 0.09 0.04 3.92
A305 A305 100YR-2HR 0.072 0.301 0.665 0.031 2.0 0.50 0.10 3.23 0.52 0.0018 0.00 0.04 0.02 1.76
A310 A310 100YR-2HR 0.123 0.250 0.720 0.016 3.7 0.50 0.10 4.05 0.57 0.0018 0.00 0.07 0.04 3.21

A314 A314 100YR-2HR 0.129 0.573 1.055 0.028 4.3 0.50 0.10 3.15 0.51 0.0018 0.00 0.09 0.04 3.81

A315 A315 100YR-2HR 0.112 0.407 1.038 0.030 2.7 0.50 0.10 413 0.58 0.0018 0.00 0.05 0.03 2.33
A320 A320 100YR-2HR 0.089 0.277 0.727 0.016 15.8 0.50 0.10 4.05 0.57 0.0018 0.00 0.32 0.12 14.31
A325 A325 100YR-2HR 0.133 0.248 0.650 0.022 58.4 0.50 0.10 3.75 0.55 0.0018 0.00 0.89 0.26 57.38
A330 A330 100YR-2HR 0.158 0.259 0.948 0.019 16.2 0.50 0.10 3.90 0.56 0.0018 0.00 0.32 0.12 14.73
A340 A340 100YR-2HR 0.174 0.555 1.134 0.019 9.0 0.50 0.10 3.23 0.52 0.0018 0.00 0.18 0.09 8.05
A345 A345 100YR-2HR 0.061 0.341 0.662 0.015 17.8 0.50 0.10 4.43 0.60 0.0018 0.00 0.36 0.12 16.15
A350 A350 100YR-2HR 0.100 0.205 0.706 0.020 15.0 0.50 0.10 3.75 0.55 0.0018 0.00 0.30 0.12 13.62
A360 A360 100YR-2HR 0.181 0.390 0.989 0.015 14.6 0.50 0.10 4.20 0.58 0.0018 0.00 0.29 0.11 13.13
A370 A370 100YR-2HR 0.116 0.127 0.657 0.018 20.7 0.50 0.10 4.28 0.59 0.0018 0.00 0.41 0.13 19.01
A375 A375 100YR-2HR 0.143 0.595 1.231 0.022 14.0 0.50 0.10 3.90 0.56 0.0018 0.00 0.28 0.11 12.63
A380 A380 100YR-2HR 0.177 0.268 0.768 0.014 8.6 0.50 0.10 4.53 0.68 0.0016 0.00 0.17 0.09 7.36
A390 A390 100YR-2HR 0.173 0.446 0.963 0.016 24.7 0.50 0.10 4.08 0.65 0.0016 0.00 0.49 0.15 22.79
A395 A395 100YR-2HR 0.051 0.100 0.266 0.026 23.0 0.50 0.10 4.50 0.60 0.0018 0.00 0.46 0.14 21.20
A400 A400 100YR-2HR 0.166 0.281 0.742 0.026 55.4 0.50 0.10 3.60 0.54 0.0018 0.00 0.88 0.25 54.34
B100 B100 100YR-2HR 0.113 0.151 0.376 0.047 44 4 0.50 0.10 3.00 0.50 0.0018 0.00 0.82 0.21 43.32
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Existing Couplet Summary of CUHP Input Parameters (Version 2.0.1)

Depression Storage

Horton's Infiltration Parameters

DCIA Level and Fractions

Dist. to Decay Dir. Con'ct [ Receiv.
Area Centroid Length Slope Percent Pervious Imperv. | Initial Rate | Final Rate Coeff. Imperv. Perv. Percent
Catchment Name/ID SWMM Node/ID Raingage Name/ID (sg.mi.) (miles) (miles) (ft./ft.) Imperv. (inches) (inches) (in./hr.) (in.hr.) (1/sec.) |DCIA Level| Fraction Fraction [Eff. Imperv.
B110 B110 100YR-2HR 0.129 0.199 0.530 0.048 28.5 0.50 0.10 3.00 0.50 0.0018 0.00 0.57 0.16 27.07
B120 B120 100YR-2HR 0.119 0.199 0.637 0.041 24.8 0.50 0.10 3.08 0.51 0.0018 0.00 0.50 0.15 23.36
B130 B130 100YR-2HR 0.112 0.234 0.911 0.037 9.5 0.50 0.10 3.23 0.52 0.0018 0.00 0.19 0.10 8.51
B134 B134 100YR-2HR 0.038 0.036 0.293 0.015 40.3 0.50 0.10 3.00 0.50 0.0018 0.00 0.80 0.20 39.21
B135 B135 100YR-2HR 0.196 0.416 0.847 0.040 15.4 0.50 0.10 3.00 0.50 0.0018 0.00 0.31 0.12 14.18
C100 C100 100YR-2HR 0.151 0.240 0.508 0.045 2.5 0.50 0.10 3.00 0.50 0.0018 0.00 0.05 0.03 2.22
C110 C110 100YR-2HR 0.164 0.168 0.631 0.050 9.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.18 0.09 8.09
C120 C120 100YR-2HR 0.103 0.275 0.678 0.037 13.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.26 0.11 11.87
C125 C125 100YR-2HR 0.176 0.413 0.859 0.043 8.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.16 0.08 7.18
C130 C130 100YR-2HR 0.174 0.222 0.629 0.033 36.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.72 0.19 34.73
C140 C140 100YR-2HR 0.085 0.117 0.585 0.038 26.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.52 0.15 24.57
C150 C150 100YR-2HR 0.091 0.272 0.631 0.024 2.8 0.50 0.10 3.00 0.50 0.0018 0.00 0.06 0.03 2.48
C153 C153 100YR-2HR 0.195 0.250 0.712 0.044 33.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.66 0.18 31.64
C154 C154 100YR-2HR 0.152 0.212 0.537 0.040 43.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.82 0.21 41.92
C155 C155 100YR-2HR 0.119 0.312 0.651 0.045 31.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.62 0.17 29.60
C159 C159 100YR-2HR 0.172 0.240 0.684 0.049 29.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.58 0.17 27.58
C160 C160 100YR-2HR 0.179 0.123 0.541 0.050 7.5 0.50 0.10 3.00 0.50 0.0018 0.00 0.15 0.08 6.72
C170 C170 100YR-2HR 0.169 0.296 0.865 0.032 11.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.22 0.10 9.96
C175 C175 100YR-2HR 0.157 0.346 0.799 0.045 8.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.16 0.08 7.18
C180 C180 100YR-2HR 0.069 0.129 0.622 0.041 14.8 0.50 0.10 3.00 0.50 0.0018 0.00 0.30 0.11 13.60
C185 C185 100YR-2HR 0.174 0.414 0.816 0.049 7.7 0.50 0.10 3.00 0.50 0.0018 0.00 0.15 0.08 6.90
C190 C190 100YR-2HR 0.119 0.269 0.766 0.031 10.7 0.50 0.10 3.00 0.50 0.0018 0.00 0.21 0.10 9.67
D100 D100 100YR-2HR 0.187 0.282 0.680 0.040 9.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.18 0.09 8.09
D110 D110 100YR-2HR 0.175 0.283 0.619 0.030 11.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.22 0.10 9.96
D120 D120 100YR-2HR 0.115 0.104 0.607 0.047 10.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.20 0.10 9.01
D130 D130 100YR-2HR 0.125 0.282 0.592 0.050 24.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.48 0.15 22.59
E100 E100 100YR-2HR 0.151 0.294 0.702 0.030 2.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.04 0.02 1.77
E105 E105 100YR-2HR 0.082 0.212 0.480 0.039 2.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.04 0.02 1.77
E110 E110 100YR-2HR 0.129 0.196 0.468 0.045 2.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.04 0.02 1.77
E120 E120 100YR-2HR 0.121 0.202 0.661 0.042 2.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.04 0.02 1.77
E125 E125 100YR-2HR 0.115 0.304 0.574 0.050 2.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.04 0.02 1.77
E130 E130 100YR-2HR 0.129 0.145 0.691 0.045 2.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.04 0.02 1.77
E135 E135 100YR-2HR 0.159 0.329 0.676 0.048 2.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.04 0.02 1.77
E140 E140 100YR-2HR 0.142 0.137 0.530 0.034 2.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.04 0.02 1.77
E150 E150 100YR-2HR 0.104 0.182 0.537 0.052 2.0 0.50 0.10 3.08 0.51 0.0018 0.00 0.04 0.02 1.77
E155 E155 100YR-2HR 0.198 0.464 0.859 0.051 2.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.04 0.02 1.77
E160 E160 100YR-2HR 0.191 0.275 0.659 0.038 2.0 0.50 0.10 3.83 0.56 0.0018 0.00 0.04 0.02 1.74
E170 E170 100YR-2HR 0.155 0.236 0.541 0.060 2.0 0.50 0.10 3.90 0.56 0.0018 0.00 0.04 0.02 1.73
E180 E180 100YR-2HR 0.169 0.694 0.980 0.025 6.2 0.50 0.10 4.20 0.58 0.0018 0.00 0.12 0.06 5.39
E183 E183 100YR-2HR 0.187 0.477 0.855 0.054 2.0 0.50 0.10 3.38 0.53 0.0018 0.00 0.04 0.02 1.75
E184 E184 100YR-2HR 0.114 0.331 0.728 0.053 2.0 0.50 0.10 3.75 0.55 0.0018 0.00 0.04 0.02 1.74
E185 E185 100YR-2HR 0.199 0.358 1.043 0.039 2.0 0.50 0.10 3.60 0.54 0.0018 0.00 0.04 0.02 1.74
E190 E190 100YR-2HR 0.075 0.426 0.685 0.026 10.1 0.50 0.10 3.75 0.55 0.0018 0.00 0.20 0.10 8.97
E200 E200 100YR-2HR 0.168 0.543 0.870 0.023 5.4 0.50 0.10 3.75 0.55 0.0018 0.00 0.11 0.05 4.73
E204 E204 100YR-2HR 0.066 0.202 0.481 0.029 2.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.04 0.02 1.77
E205 E205 100YR-2HR 0.156 0.369 0.798 0.032 35.2 0.50 0.10 3.15 0.51 0.0018 0.00 0.70 0.19 33.86
E210 E210 100YR-2HR 0.150 0.507 1.092 0.016 9.2 0.50 0.10 3.83 0.56 0.0018 0.00 0.18 0.09 8.13
F100 F100 100YR-2HR 0.145 0.152 0.511 0.031 2.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.04 0.02 1.77
F110 F110 100YR-2HR 0.164 0.167 0.424 0.023 6.5 0.50 0.10 3.00 0.50 0.0018 0.00 0.13 0.07 5.81
F120 F120 100YR-2HR 0.194 0.377 0.668 0.028 38.3 0.50 0.10 3.08 0.51 0.0018 0.00 0.77 0.19 37.11
F125 F125 100YR-2HR 0.109 0.254 0.623 0.025 2.0 0.50 0.10 3.68 0.55 0.0018 0.00 0.04 0.02 1.74
F130 F130 100YR-2HR 0.167 0.287 0.624 0.022 4.7 0.50 0.10 3.68 0.55 0.0018 0.00 0.09 0.05 4.12
F140 F140 100YR-2HR 0.085 0.380 0.782 0.022 19.6 0.50 0.10 4.05 0.57 0.0018 0.00 0.39 0.13 17.99
G100 G100 100YR-2HR 0.176 0.586 1.270 0.015 2.0 0.50 0.10 3.08 0.51 0.0018 0.00 0.04 0.02 1.77
G105 G105 100YR-2HR 0.067 0.231 0.584 0.019 50.0 0.50 0.10 3.83 0.56 0.0018 0.00 0.85 0.23 48.82
G110 G110 100YR-2HR 0.115 0.302 0.646 0.023 22.8 0.50 0.10 4.05 0.57 0.0018 0.00 0.46 0.14 21.12




Existing Couplet Summary of CUHP Input Parameters (Version 2.0.1)

Depression Storage

Horton's Infiltration Parameters

DCIA Level and Fractions

Dist. to Decay Dir. Con'ct [ Receiv.
Area Centroid Length Slope Percent Pervious Imperv. | Initial Rate | Final Rate Coeff. Imperv. Perv. Percent
Catchment Name/ID SWMM Node/ID Raingage Name/ID (sg.mi.) (miles) (miles) (ft./ft.) Imperv. (inches) (inches) (in./hr.) (in.hr.) (1/sec.) |DCIA Level| Fraction Fraction [Eff. Imperv.
G120 G120 100YR-2HR 0.136 0.457 0.934 0.022 50.5 0.50 0.10 4.50 0.60 0.0018 0.00 0.85 0.23 49.21
H100 H100 100YR-2HR 0.191 0.255 1.013 0.012 51.2 0.50 0.10 3.00 0.50 0.0018 0.00 0.86 0.23 50.18
H110 H110 100YR-2HR 0.154 0.240 0.571 0.020 44 4 0.50 0.10 3.00 0.50 0.0018 0.00 0.82 0.21 43.32
H115 H115 100YR-2HR 0.086 0.131 0.290 0.013 44 .4 0.50 0.10 3.00 0.50 0.0018 0.00 0.82 0.21 43.32
H120 H120 100YR-2HR 0.092 0.290 0.473 0.017 19.5 0.50 0.10 3.00 0.50 0.0018 0.00 0.39 0.13 18.16
H130 H130 100YR-2HR 0.057 0.153 0.400 0.017 15.2 0.50 0.10 3.00 0.50 0.0018 0.00 0.30 0.12 13.98
H140 H140 100YR-2HR 0.056 0.331 0.578 0.024 3.5 0.50 0.10 3.38 0.53 0.0018 0.00 0.07 0.04 3.08
H145 H145 100YR-2HR 0.182 0.465 1.088 0.017 10.2 0.50 0.10 3.08 0.51 0.0018 0.00 0.20 0.10 9.19
H150 H150 100YR-2HR 0.153 0.121 0.491 0.032 2.0 0.50 0.10 3.60 0.54 0.0018 0.00 0.04 0.02 1.74
H160 H160 100YR-2HR 0.167 0.655 1.321 0.017 5.2 0.50 0.10 3.68 0.55 0.0018 0.00 0.10 0.05 4.56
H170 H170 100YR-2HR 0.115 0.360 0.820 0.021 10.0 0.50 0.10 3.75 0.55 0.0018 0.00 0.20 0.10 8.87
H180 H180 100YR-2HR 0.145 0.207 0.744 0.019 21.1 0.50 0.10 3.75 0.55 0.0018 0.00 0.42 0.13 19.53
H185 H185 100YR-2HR 0.185 0.350 0.966 0.022 19.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.38 0.13 17.68
H190 H190 100YR-2HR 0.150 0.106 0.543 0.035 43.8 0.50 0.10 3.38 0.53 0.0018 0.00 0.82 0.21 42.65
H200 H200 100YR-2HR 0.130 0.234 0.691 0.019 23.4 0.50 0.10 3.90 0.56 0.0018 0.00 0.47 0.14 21.75
H205 H205 100YR-2HR 0.101 0.155 0.360 0.035 35.8 0.50 0.10 3.75 0.55 0.0018 0.00 0.72 0.19 34.34
H210 H210 100YR-2HR 0.187 0.288 0.629 0.022 4.9 0.50 0.10 3.80 0.59 0.0017 0.00 0.10 0.05 4.25
H220 H220 100YR-2HR 0.079 0.290 0.472 0.027 4.4 0.50 0.10 3.55 0.61 0.0016 0.00 0.09 0.04 3.80

Note: Basins E180 and E190 revised to reflect the Ridgegate Parkway Expansion (Couplet) Project.




Existing Couplet Summary of Unit Hydrograph Parameters Used By Program and Calculated Results (Version 2.0.1)

Unit Hydrograph Parameters and Results Excess Precip. Storm Hydrograph

w50 W75 Time to Time to Total Runoff per

w50 Before W75 Before Peak Peak Volume | Excess | Excess Peak Peak Volume | Unit Area

Catchment Name/ID CT Cp (min.) Peak (min.) Peak (min.) (cfs) (c.f) (inches) (c.f.) (min.) |Flow (cfs)| (c.f.) (cfs/acre)
A100 0.092 0.188 19.9 3.48 10.4 2.46 5.8 172 265,542 1.65 438,776 40.0 149 438,325 2.03
A105 0.112 0.166 53.4 7.39 27.8 5.22 12.3 97 400,194 1.36 544,950 56.0 101 544,951 0.92
A110 0.090 0.204 9.3 2.05 4.8 1.45 3.4 391 280,317 1.72 480,910 34.0 247 480,081 3.20
A120 0.090 0.238 12.4 2.87 6.5 2.03 4.8 410 394,526 1.72 676,845 36.0 299 676,905 2.75
A125 0.090 0.201 17.8 3.35 9.2 2.37 5.6 198 271,954 1.72 466,562 40.0 167 466,068 2.23
A130 0.103 0.117 23.8 2.73 12.4 1.93 4.6 92 169,524 1.46 247,327 42.0 77 247,393 1.66
A134 0.102 0.182 25.1 4.10 13.0 2.90 6.8 222 432,231 1.47 636,081 42.0 194 635,885 1.63
A135 0.099 0.181 31.5 4.98 16.4 3.52 8.3 152 371,991 1.51 561,661 46.0 146 561,724 1.43
A140 0.099 0.191 22.7 3.92 11.8 2.77 6.5 241 423,473 1.50 635,177 42.0 205 634,931 1.76
A150 0.118 0.172 234 3.69 12.2 2.61 6.2 230 417,549 1.29 539,745 42.0 179 539,484 1.56
A160 0.126 0.173 26.0 4.06 13.5 2.87 6.8 193 388,904 1.22 474,871 44.0 150 474,720 1.40
A170 0.133 0.165 325 472 16.9 3.33 7.9 125 315,491 1.20 377,423 46.0 103 377,404 1.18
A180 0.139 0.170 30.5 4.59 15.9 3.24 7.6 131 309,985 1.16 359,340 46.0 103 359,271 1.21
A190 0.135 0.168 23.9 3.70 12.4 2.61 6.2 174 323,273 1.18 382,289 42.0 128 382,021 1.44
A195 0.121 0.145 57.6 6.99 29.9 4.94 11.7 62 275,020 1.27 348,114 56.0 62 348,105 0.82
A200 0.121 0.156 26.5 3.78 13.8 2.67 6.3 158 324,737 1.27 411,459 44.0 126 411,395 1.41
A210 0.112 0.146 50.8 6.31 26.4 4.46 10.5 77 301,737 1.36 408,975 54.0 78 408,954 0.94
A215 0.140 0.170 49.4 7.03 25.7 4.97 11.7 112 427,469 1.20 511,329 54.0 104 511,302 0.88
A220 0.142 0.165 40.1 5.67 20.9 4.01 9.5 112 349,316 1.19 415,390 50.0 98 415,288 1.02
A230 0.128 0.138 15.2 2.21 7.9 1.56 3.7 92 108,703 1.24 134,409 40.0 59 134,160 1.96
A234 0.156 0.162 36.1 5.09 18.8 3.59 8.5 111 309,381 1.14 352,051 48.0 90 352,029 1.06
A235 0.154 0.165 37.2 5.31 19.4 3.75 8.8 122 351,616 1.15 403,374 48.0 101 403,354 1.05
A240 0.130 0.162 25.6 3.79 13.3 2.68 6.3 159 316,188 1.23 389,367 44.0 124 389,296 1.42
A245 0.129 0.140 20.3 2.79 10.6 1.97 4.7 76 120,249 1.23 148,383 42.0 54 148,399 1.65
A250 0.126 0.145 33.8 4.36 17.6 3.08 7.3 56 147,546 1.25 183,928 46.0 48 183,889 1.18
A260 0.133 0.166 43.8 6.19 22.8 4.37 10.3 98 333,588 1.20 399,471 52.0 89 399,423 0.96
A263 0.156 0.159 54.3 7.24 28.2 5.12 12.1 67 280,689 1.12 314,877 56.0 61 314,874 0.78
A264 0.156 0.165 68.2 9.24 35.5 6.53 15.4 67 354,497 1.11 394,818 64.0 64 394,806 0.66
A265 0.156 0.150 42.0 5.44 21.9 3.84 9.1 57 185,926 1.10 204,076 50.0 47 204,064 0.92
A270 0.155 0.165 79.5 10.65 41.3 7.52 17.7 69 422,822 1.13 479,697 68.0 69 479,681 0.60
A275 0.087 0.162 25.0 3.71 13.0 2.62 6.2 158 305,268 1.78 542,475 42.0 156 542,302 1.85
A276 0.130 0.145 20.2 2.85 10.5 2.01 4.7 89 139,276 1.23 171,510 42.0 63 171,492 1.65
A280 0.153 0.172 46.0 6.67 23.9 4.72 11.1 130 463,571 1.13 521,726 52.0 113 521,689 0.89
A285 0.153 0.145 39.6 5.00 20.6 3.54 8.3 49 149,335 1.15 171,664 50.0 41 171,673 1.00
A290 0.143 0.172 46.6 6.76 24.2 478 11.3 130 468,961 1.12 527,519 54.0 113 527,525 0.88
A295 0.108 0.151 16.6 2.52 8.6 1.78 4.2 151 193,592 1.37 265,154 40.0 106 265,270 1.99
A300 0.095 0.169 31.1 4.64 16.1 3.28 7.7 175 421,266 1.55 652,066 44.0 169 651,936 1.46
A304 0.148 0.166 62.7 8.57 32.6 6.05 14.3 75 362,652 1.17 422,780 62.0 73 422,775 0.73
A305 0.156 0.147 53.1 6.61 27.6 4.67 11.0 41 167,874 1.11 186,969 56.0 36 186,955 0.79
A310 0.151 0.160 52.5 7.03 27.3 4.97 11.7 70 285,707 1.05 300,793 56.0 60 300,771 0.76
A314 0.149 0.161 80.5 10.54 41.9 7.45 17.6 48 298,810 1.15 343,240 68.0 49 343,216 0.59
A315 0.154 0.158 70.6 9.14 36.7 6.46 15.2 48 261,035 1.03 269,857 64.0 43 269,855 0.60
A320 0.119 0.149 47.2 5.98 24.5 4.23 10.0 56 205,696 1.21 248,490 52.0 52 248,455 0.91
A325 0.085 0.162 25.5 3.77 13.3 2.66 6.3 157 309,892 1.82 562,519 42.0 158 562,403 1.85
A330 0.118 0.149 49.0 6.19 25.5 4.37 10.3 97 367,414 1.23 450,619 54.0 91 450,584 0.90
A340 0.133 0.153 84.5 10.53 43.9 7.44 17.6 62 404,446 1.20 483,841 68.0 66 483,811 0.59
A345 0.116 0.126 58.3 6.24 30.3 4.41 10.4 31 141,901 1.20 170,761 56.0 30 170,745 0.77
A350 0.120 0.139 41.2 4.99 21.4 3.52 8.3 73 232,552 1.22 284,503 50.0 65 284,493 1.01
A360 0.121 0.151 64.3 8.08 33.5 5.71 13.5 84 419,663 1.18 494,589 60.0 82 494,552 0.71
A370 0.112 0.142 29.6 3.82 15.4 2.70 6.4 118 270,118 1.26 339,321 44.0 96 339,258 1.29
A375 0.121 0.145 84.6 10.01 44.0 7.07 16.7 51 332,636 1.20 398,097 68.0 54 398,086 0.58
A380 0.136 0.169 48.9 6.94 25.5 4.90 11.6 108 410,695 0.97 396,583 54.0 84 396,546 0.74
A390 0.107 0.168 53.8 7.55 28.0 5.34 12.6 96 401,844 1.24 497,351 56.0 93 497,354 0.84
A395 0.109 0.140 15.3 2.25 8.0 1.59 3.7 100 118,901 1.27 150,952 40.0 64 150,740 1.95
A400 0.086 0.166 27.6 4.11 14.3 2.90 6.8 181 386,673 1.78 688,345 42.0 185 688,090 1.74
B100 0.091 0.190 11.9 2.33 6.2 1.65 3.9 287 263,637 1.67 440,045 34.0 199 439,570 2.74




Existing Couplet Summary of Unit Hydrograph Parameters Used By Program and Calculated Results (Version 2.0.1)

Unit Hydrograph Parameters and Results Excess Precip. Storm Hydrograph

w50 W75 Time to Time to Total Runoff per

w50 Before W75 Before Peak Peak Volume | Excess | Excess Peak Peak Volume | Unit Area

Catchment Name/ID CT Cp (min.) Peak (min.) Peak (min.) (cfs) (c.f) (inches) (c.f.) (min.) |Flow (cfs)| (c.f.) (cfs/acre)
B110 0.102 0.152 22.1 3.19 11.5 2.25 5.3 175 299,948 1.47 439,509 42.0 145 439,228 1.75
B120 0.106 0.139 28.6 3.65 14.9 2.58 6.1 124 275,415 1.41 388,837 44.0 109 388,742 1.44
B130 0.131 0.150 43.2 5.57 225 3.93 9.3 78 260,477 1.20 313,161 52.0 70 313,101 0.97
B134 0.094 0.110 12.2 1.63 6.3 1.15 2.7 94 88,677 1.62 143,332 34.0 64 142,740 2.62
B135 0.119 0.177 41.5 6.23 21.6 4.40 10.4 142 455,812 1.30 592,397 50.0 134 592,322 1.06
C100 0.155 0.153 36.2 4.86 18.8 3.44 8.1 125 350,106 1.14 400,423 48.0 102 400,413 1.06
C110 0.133 0.155 28.2 3.95 14.6 2.79 6.6 174 379,959 1.22 463,422 44.0 138 463,299 1.32
C120 0.123 0.145 39.1 4.94 20.3 3.49 8.2 79 239,824 1.27 304,411 48.0 72 304,422 1.08
C125 0.136 0.169 49.1 6.96 25.5 4.92 11.6 108 409,255 1.21 494,342 54.0 101 494,291 0.89
C130 0.096 0.168 23.6 3.65 12.3 2.58 6.1 221 404,678 1.56 631,751 42.0 196 631,368 1.76
C140 0.105 0.151 19.8 2.89 10.3 2.04 4.8 129 196,914 1.43 282,303 40.0 100 282,314 1.85
C150 0.154 0.153 49.5 6.40 25.7 4.52 10.7 55 211,249 1.15 242,344 54.0 50 242,315 0.85
C153 0.098 0.182 23.3 3.87 12.1 2.73 6.4 251 454,046 1.52 691,366 42.0 218 690,963 1.75
C154 0.092 0.141 234 3.14 12.2 2.22 5.2 195 353,382 1.65 583,466 42.0 178 583,298 1.83
C155 0.100 0.155 29.5 4.11 15.3 2.91 6.9 121 275,415 1.50 412,321 44.0 112 412,208 1.48
C159 0.102 0.164 25.3 3.78 13.1 2.67 6.3 204 400,311 1.47 589,105 42.0 178 588,945 1.62
C160 0.138 0.159 22.7 3.37 11.8 2.38 5.6 237 416,643 1.20 500,821 42.0 173 500,613 1.51
C170 0.126 0.146 48.1 6.01 25.0 4.24 10.0 105 391,506 1.24 487,055 52.0 99 487,003 0.92
C175 0.136 0.150 48.2 6.16 25.1 4.36 10.3 98 364,557 1.21 440,350 54.0 91 440,310 0.90
C180 0.120 0.130 27.9 3.37 14.5 2.38 5.6 74 159,395 1.29 205,948 44.0 60 205,826 1.38
C185 0.137 0.161 49.1 6.66 25.6 4.71 11.1 106 403,679 1.20 486,185 54.0 99 486,129 0.89
C190 0.127 0.150 42.9 5.53 22.3 3.91 9.2 83 275,299 1.24 341,446 50.0 76 341,413 1.00
D100 0.133 0.170 36.0 5.30 18.7 3.74 8.8 156 435,391 1.22 531,029 48.0 135 530,955 1.12
D110 0.126 0.168 35.3 5.16 18.3 3.65 8.6 149 406,165 1.24 505,292 48.0 129 505,302 1.15
D120 0.130 0.158 21.3 3.18 11.1 2.25 5.3 162 266,773 1.23 328,516 42.0 118 328,273 1.60
D130 0.107 0.160 27.3 3.95 14.2 2.79 6.6 138 290,795 1.41 409,544 44.0 119 409,319 1.49
E100 0.156 0.165 48.3 6.71 25.1 4.74 11.2 94 350,826 1.14 399,213 54.0 84 399,198 0.86
E105 0.156 0.150 35.5 4.70 18.5 3.32 7.8 70 191,501 1.14 217,914 48.0 56 217,915 1.07
E110 0.156 0.161 30.4 4.36 15.8 3.08 7.3 128 300,808 1.14 342,296 46.0 99 342,179 1.19
E120 0.156 0.159 37.5 5.19 19.5 3.67 8.6 97 281,967 1.14 320,856 48.0 80 320,860 1.03
E125 0.156 0.158 41.2 5.60 21.4 3.96 9.3 84 266,727 1.14 303,514 50.0 71 303,484 0.97
E130 0.156 0.161 31.8 4.53 16.5 3.20 7.5 122 299,205 1.14 340,472 46.0 96 340,458 1.16
E135 0.156 0.166 44 .5 6.27 23.1 4.43 10.4 107 369,226 1.14 420,151 52.0 93 420,128 0.92
E140 0.156 0.163 28.6 4.19 14.9 2.96 7.0 149 330,243 1.14 375,791 44.0 113 375,726 1.24
E150 0.156 0.156 31.4 4.36 16.3 3.08 7.3 100 242751 1.13 274,275 46.0 78 274,224 1.16
E155 0.156 0.172 56.1 7.99 29.1 5.64 13.3 106 460,783 1.14 524,336 58.0 98 524,306 0.78
E160 0.157 0.171 41.6 6.06 21.7 4.28 10.1 138 443,522 1.05 467,258 52.0 110 467,196 0.90
E170 0.157 0.165 32.5 473 16.9 3.34 7.9 143 360,096 1.05 376,838 46.0 106 376,822 1.07
E180 0.143 0.146 92.0 10.93 47.9 7.72 18.2 55 392,481 1.07 419,581 70.0 54 419,580 0.50
E183 0.156 0.170 56.5 7.97 29.4 5.63 13.3 99 433,649 1.10 475,982 58.0 89 475,954 0.75
E184 0.157 0.158 47.5 6.36 24.7 4.49 10.6 72 264,659 1.06 280,682 54.0 60 280,666 0.82
E185 0.157 0.172 58.1 8.26 30.2 5.84 13.8 103 463,246 1.07 497,904 58.0 92 497,837 0.72
E190 0.130 0.154 52.7 6.82 27.4 4.82 11.4 43 175,086 1.16 202,762 54.0 39 202,746 0.82
E200 0.145 0.167 70.3 9.63 36.5 6.81 16.1 72 391,180 1.10 430,746 64.0 69 430,729 0.64
E204 0.156 0.145 38.4 4.89 20.0 3.45 8.1 52 153,447 1.14 174,611 48.0 43 174,613 1.01
E205 0.097 0.166 34.7 5.01 18.1 3.54 8.4 135 362,884 1.54 558,547 46.0 135 558,561 1.35
E210 0.133 0.164 77.0 10.33 40.0 7.30 17.2 58 347,458 1.14 396,146 66.0 58 396,114 0.61
F100 0.156 0.170 29.1 4.41 15.1 3.11 7.3 149 337,120 1.14 383,616 44.0 114 383,517 1.23
F110 0.141 0.163 28.1 412 14.6 2.91 6.9 175 380,494 1.19 452,910 44.0 137 452,760 1.31
F120 0.095 0.171 31.5 473 16.4 3.35 7.9 184 449,632 1.59 712,692 44.0 182 712,718 1.47
F125 0.157 0.157 46.7 6.23 24.3 4.40 10.4 70 252,625 1.07 269,694 52.0 58 269,665 0.84
F130 0.148 0.167 45.5 6.44 23.6 4.55 10.7 110 388,369 1.10 427,102 52.0 94 427,054 0.88
F140 0.113 0.132 56.5 6.32 29.4 4.46 10.5 45 197,681 1.26 249,054 56.0 45 249,036 0.82
G100 0.156 0.168 102.9 13.91 53.5 9.83 23.2 51 407,815 1.13 460,774 74.0 54 460,771 0.48
G105 0.089 0.146 28.1 3.75 14.6 2.65 6.2 71 154,655 1.69 262,054 42.0 70 261,952 1.65
G110 0.109 0.146 39.5 5.04 20.6 3.56 8.4 87 266,030 1.30 346,697 48.0 80 346,710 1.09
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Unit Hydrograph Parameters and Results Excess Precip. Storm Hydrograph

w50 W75 Time to Time to Total Runoff per

w50 Before W75 Before Peak Peak Volume | Excess | Excess Peak Peak Volume | Unit Area

Catchment Name/ID CT Cp (min.) Peak (min.) Peak (min.) (cfs) (c.f) (inches) (c.f.) (min.) |Flow (cfs)| (c.f.) (cfs/acre)
G120 0.089 0.160 43.3 5.93 225 4.19 9.9 94 316,722 1.67 528,162 50.0 106 528,063 1.22
H100 0.088 0.171 36.4 5.37 18.9 3.79 8.9 158 444,358 1.76 780,692 46.0 176 780,508 1.44
H110 0.091 0.168 25.0 3.83 13.0 2.71 6.4 185 357,448 1.67 596,627 42.0 175 596,456 1.78
H115 0.091 0.151 16.7 2.54 8.7 1.79 4.2 154 199,284 1.67 332,631 38.0 124 332,780 2.25
H120 0.113 0.147 37.1 4.79 19.3 3.39 8.0 74 212,968 1.35 287,846 48.0 69 287,803 1.17
H130 0.119 0.142 27.3 3.58 14.2 2.53 6.0 62 131,400 1.30 170,442 44.0 51 170,364 1.41
H140 0.152 0.142 55.6 6.67 28.9 4.71 11.1 30 130,819 1.12 145,904 56.0 27 145,899 0.76
H145 0.129 0.169 68.7 9.54 35.7 6.74 15.9 79 422,195 1.23 517,711 64.0 82 517,715 0.71
H150 0.157 0.165 26.1 3.91 13.6 2.76 6.5 175 355,031 1.07 381,593 44.0 124 381,510 1.27
H160 0.146 0.166 102.1 13.61 53.1 9.62 22.7 49 387,068 1.11 427,987 74.0 50 427,984 0.47
H170 0.130 0.142 60.0 7.16 31.2 5.06 11.9 57 266,355 1.16 308,103 58.0 54 308,091 0.74
H180 0.111 0.156 35.1 4.81 18.3 3.40 8.0 124 337,840 1.30 440,856 46.0 110 440,848 1.19
H185 0.114 0.170 46.6 6.68 24.2 4.72 11.1 119 429,188 1.35 577,367 52.0 118 577,371 1.00
H190 0.092 0.165 14.9 2.48 7.7 1.75 4.1 304 349,595 1.64 571,850 36.0 229 571,471 2.37
H200 0.108 0.161 34.1 4.81 17.7 3.40 8.0 114 300,878 1.32 398,193 46.0 101 398,164 1.22
H205 0.096 0.155 16.3 2.54 8.5 1.79 4.2 185 233,737 1.50 351,174 40.0 137 351,235 2.12
H210 0.147 0.170 44.6 6.42 23.2 4.54 10.7 126 434,183 1.04 451,589 52.0 102 451,582 0.85
H220 0.149 0.149 42.8 5.51 22.3 3.90 9.2 55 182,813 1.01 184,018 50.0 43 184,002 0.85
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Depression Storage

Horton's Infiltration Parameters

DCIA Level and Fractions

Dist. to Decay Dir. Con'ct | Receiv.
Area Centroid Length Slope Percent Pervious Imperv. | Initial Rate | Final Rate Coeff. Imperv. Perv. Percent
Catchment Name/ID SWMM Node/ID Raingage Name/ID (sq.mi.) (miles) (miles) (ft./ft.) Imperv. (inches) (inches) (in./hr.) (in.hr.) (1/sec.) |DCIA Level| Fraction Fraction [Eff. Imperv.
A100 A100 100YR-2HR 0.114 0.256 0.670 0.053 43.1 0.50 0.10 3.00 0.50 0.0018 0.00 0.82 0.21 42.02
A105 A105 100YR-2HR 0.172 0.619 1.018 0.045 20.3 0.50 0.10 3.00 0.50 0.0018 0.00 0.41 0.13 18.95
A110 A110 100YR-2HR 0.121 0.098 0.413 0.046 48.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.84 0.22 46.95
A120 A120 100YR-2HR 0.170 0.130 0.703 0.036 48.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.84 0.22 46.95
A125 A125 100YR-2HR 0.117 0.251 0.534 0.035 48.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.84 0.22 46.95
A130 A130 100YR-2HR 0.073 0.137 0.424 0.034 28.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.56 0.16 26.57
A134 A134 100YR-2HR 0.186 0.295 0.667 0.047 29.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.58 0.17 27.58
A135 A135 100YR-2HR 0.160 0.370 0.835 0.041 32.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.64 0.18 30.62
A140 A140 100YR-2HR 0.182 0.237 0.772 0.045 31.7 0.50 0.10 3.08 0.51 0.0018 0.00 0.63 0.18 30.29
A150 A150 100YR-2HR 0.180 0.144 0.746 0.043 16.0 0.50 0.10 3.15 0.51 0.0018 0.00 0.32 0.12 14.72
A160 A160 100YR-2HR 0.167 0.210 0.598 0.049 11.0 0.50 0.10 3.23 0.52 0.0018 0.00 0.22 0.10 9.91
A170 A170 100YR-2HR 0.136 0.275 0.537 0.041 9.0 0.50 0.10 3.23 0.52 0.0018 0.00 0.18 0.09 8.05
A180 A180 100YR-2HR 0.133 0.158 0.761 0.038 7.2 0.50 0.10 3.38 0.53 0.0018 0.00 0.14 0.07 6.39
A190 A190 100YR-2HR 0.139 0.143 0.595 0.047 8.5 0.50 0.10 3.30 0.52 0.0018 0.00 0.17 0.09 7.58
A195 A195 100YR-2HR 0.118 0.503 0.884 0.040 13.9 0.50 0.10 3.15 0.51 0.0018 0.00 0.28 0.11 12.70
A200 A200 100YR-2HR 0.140 0.171 0.620 0.042 14.0 0.50 0.10 3.15 0.51 0.0018 0.00 0.28 0.11 12.79
A210 A210 100YR-2HR 0.130 0.456 0.808 0.033 19.8 0.50 0.10 3.00 0.50 0.0018 0.00 0.40 0.13 18.46
A215 A215 100YR-2HR 0.184 0.456 0.831 0.052 7.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.14 0.07 6.27
A220 A220 100YR-2HR 0.150 0.203 0.916 0.036 6.4 0.50 0.10 3.00 0.50 0.0018 0.00 0.13 0.06 5.72
A230 A230 100YR-2HR 0.047 0.068 0.329 0.040 10.4 0.50 0.10 3.00 0.50 0.0018 0.00 0.21 0.10 9.39
A234 A234 100YR-2HR 0.133 0.288 0.500 0.054 2.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.04 0.02 1.77
A235 A235 100YR-2HR 0.151 0.255 0.641 0.052 2.8 0.50 0.10 3.00 0.50 0.0018 0.00 0.06 0.03 2.48
A240 A240 100YR-2HR 0.136 0.137 0.756 0.052 10.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.20 0.10 9.01
A245 A245 100YR-2HR 0.052 0.154 0.339 0.062 10.2 0.50 0.10 3.00 0.50 0.0018 0.00 0.20 0.10 9.20
A250 A250 100YR-2HR 0.064 0.243 0.526 0.035 11.2 0.50 0.10 3.00 0.50 0.0018 0.00 0.22 0.10 10.15
A260 A260 100YR-2HR 0.144 0.340 0.612 0.023 9.1 0.50 0.10 3.23 0.52 0.0018 0.00 0.18 0.09 8.14
A263 A263 100YR-2HR 0.121 0.405 0.790 0.052 2.0 0.50 0.10 3.15 0.51 0.0018 0.00 0.04 0.02 1.76
A264 A264 100YR-2HR 0.153 0.525 1.027 0.049 2.0 0.50 0.10 3.23 0.52 0.0018 0.00 0.04 0.02 1.76
A265 A265 100YR-2HR 0.080 0.255 0.656 0.053 2.0 0.50 0.10 3.38 0.53 0.0018 0.00 0.04 0.02 1.75
A270 A270 100YR-2HR 0.182 0.538 1.056 0.028 2.4 0.50 0.10 3.08 0.51 0.0018 0.00 0.05 0.02 2.12
A275 A275 100YR-2HR 0.131 0.365 0.631 0.055 53.1 0.50 0.10 3.08 0.51 0.0018 0.00 0.87 0.24 52.10
A276 A276 100YR-2HR 0.060 0.120 0.357 0.039 10.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.20 0.10 9.01
A280 A280 100YR-2HR 0.200 0.345 0.797 0.051 3.0 0.50 0.10 3.23 0.52 0.0018 0.00 0.06 0.03 2.65
A285 A285 100YR-2HR 0.064 0.227 0.600 0.047 3.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.06 0.03 2.66
A290 A290 100YR-2HR 0.202 0.318 0.745 0.026 6.2 0.50 0.10 3.60 0.54 0.0018 0.00 0.12 0.06 5.47
A295 A295 100YR-2HR 0.083 0.112 0.379 0.034 23.6 0.50 0.10 3.38 0.53 0.0018 0.00 0.47 0.14 22.09
A300 A300 100YR-2HR 0.181 0.316 0.677 0.023 38.0 0.50 0.10 3.53 0.54 0.0018 0.00 0.76 0.19 36.69
A304 A304 100YR-2HR 0.156 0.414 0.972 0.031 4.4 0.50 0.10 3.00 0.50 0.0018 0.00 0.09 0.04 3.92
A305 A305 100YR-2HR 0.072 0.301 0.665 0.031 2.0 0.50 0.10 3.23 0.52 0.0018 0.00 0.04 0.02 1.76
A310 A310 100YR-2HR 0.123 0.250 0.720 0.016 3.7 0.50 0.10 4.05 0.57 0.0018 0.00 0.07 0.04 3.21
A314 A314 100YR-2HR 0.129 0.573 1.055 0.028 4.3 0.50 0.10 3.15 0.51 0.0018 0.00 0.09 0.04 3.81
A315 A315 100YR-2HR 0.112 0.407 1.038 0.030 2.7 0.50 0.10 4.13 0.58 0.0018 0.00 0.05 0.03 2.33
A320 A320 100YR-2HR 0.089 0.277 0.727 0.016 15.8 0.50 0.10 4.05 0.57 0.0018 0.00 0.32 0.12 14.31
A325 A325 100YR-2HR 0.133 0.248 0.650 0.022 58.4 0.50 0.10 3.75 0.55 0.0018 0.00 0.89 0.26 57.38
A330 A330 100YR-2HR 0.158 0.259 0.948 0.019 16.2 0.50 0.10 3.90 0.56 0.0018 0.00 0.32 0.12 14.73
A340 A340 100YR-2HR 0.174 0.555 1.134 0.019 9.0 0.50 0.10 3.23 0.52 0.0018 0.00 0.18 0.09 8.05
A345 A345 100YR-2HR 0.061 0.341 0.662 0.015 17.8 0.50 0.10 4.43 0.60 0.0018 0.00 0.36 0.12 16.15
A350 A350 100YR-2HR 0.100 0.205 0.706 0.020 15.0 0.50 0.10 3.75 0.55 0.0018 0.00 0.30 0.12 13.62
A360 A360 100YR-2HR 0.181 0.390 0.989 0.015 14.6 0.50 0.10 4.20 0.58 0.0018 0.00 0.29 0.11 13.13
A370 A370 100YR-2HR 0.116 0.127 0.657 0.018 20.7 0.50 0.10 4.28 0.59 0.0018 0.00 0.41 0.13 19.01
A375 A375 100YR-2HR 0.143 0.595 1.231 0.022 14.0 0.50 0.10 3.90 0.56 0.0018 0.00 0.28 0.11 12.63
A380 A380 100YR-2HR 0.177 0.268 0.768 0.014 8.6 0.50 0.10 4.53 0.68 0.0016 0.00 0.17 0.09 7.36
A390 A390 100YR-2HR 0.173 0.446 0.963 0.016 24.7 0.50 0.10 4.08 0.65 0.0016 0.00 0.49 0.15 22.79
A395 A395 100YR-2HR 0.051 0.100 0.266 0.026 23.0 0.50 0.10 4.50 0.60 0.0018 0.00 0.46 0.14 21.20
A400 A400 100YR-2HR 0.166 0.281 0.742 0.026 55.4 0.50 0.10 3.60 0.54 0.0018 0.00 0.88 0.25 54.34
B100 B100 100YR-2HR 0.113 0.151 0.376 0.047 44 .4 0.50 0.10 3.00 0.50 0.0018 0.00 0.82 0.21 43.32




Developed Couplet Summary of CUHP Input Parameters (Version 2.0.1)

Depression Storage

Horton's Infiltration Parameters

DCIA Level and Fractions

Dist. to Decay Dir. Con'ct | Receiv.
Area Centroid Length Slope Percent Pervious Imperv. | Initial Rate | Final Rate Coeff. Imperv. Perv. Percent
Catchment Name/ID SWMM Node/ID Raingage Name/ID (sq.mi.) (miles) (miles) (ft./ft.) Imperv. (inches) (inches) (in./hr.) (in.hr.) (1/sec.) |DCIA Level| Fraction Fraction [Eff. Imperv.
B110 B110 100YR-2HR 0.129 0.199 0.530 0.048 28.5 0.50 0.10 3.00 0.50 0.0018 0.00 0.57 0.16 27.07
B120 B120 100YR-2HR 0.119 0.199 0.637 0.041 24.8 0.50 0.10 3.08 0.51 0.0018 0.00 0.50 0.15 23.36
B130 B130 100YR-2HR 0.112 0.234 0.911 0.037 9.5 0.50 0.10 3.23 0.52 0.0018 0.00 0.19 0.10 8.51
B134 B134 100YR-2HR 0.038 0.036 0.293 0.015 40.3 0.50 0.10 3.00 0.50 0.0018 0.00 0.80 0.20 39.21
B135 B135 100YR-2HR 0.196 0.416 0.847 0.040 15.4 0.50 0.10 3.00 0.50 0.0018 0.00 0.31 0.12 14.18
C100 C100 100YR-2HR 0.151 0.240 0.508 0.045 2.5 0.50 0.10 3.00 0.50 0.0018 0.00 0.05 0.03 2.22
C110 C110 100YR-2HR 0.164 0.168 0.631 0.050 9.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.18 0.09 8.09
C120 C120 100YR-2HR 0.103 0.275 0.678 0.037 13.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.26 0.11 11.87
C125 C125 100YR-2HR 0.176 0.413 0.859 0.043 8.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.16 0.08 7.18
C130 C130 100YR-2HR 0.174 0.222 0.629 0.033 36.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.72 0.19 34.73
C140 C140 100YR-2HR 0.085 0.117 0.585 0.038 26.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.52 0.15 24.57
C150 C150 100YR-2HR 0.091 0.272 0.631 0.024 2.8 0.50 0.10 3.00 0.50 0.0018 0.00 0.06 0.03 2.48
C153 C153 100YR-2HR 0.195 0.250 0.712 0.044 33.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.66 0.18 31.64
C154 C154 100YR-2HR 0.152 0.212 0.537 0.040 43.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.82 0.21 41.92
C155 C155 100YR-2HR 0.119 0.312 0.651 0.045 31.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.62 0.17 29.60
C159 C159 100YR-2HR 0.172 0.240 0.684 0.049 29.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.58 0.17 27.58
C160 C160 100YR-2HR 0.179 0.123 0.541 0.050 7.5 0.50 0.10 3.00 0.50 0.0018 0.00 0.15 0.08 6.72
C170 C170 100YR-2HR 0.169 0.296 0.865 0.032 11.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.22 0.10 9.96
C175 C175 100YR-2HR 0.157 0.346 0.799 0.045 8.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.16 0.08 7.18
C180 C180 100YR-2HR 0.069 0.129 0.622 0.041 14.8 0.50 0.10 3.00 0.50 0.0018 0.00 0.30 0.11 13.60
C185 C185 100YR-2HR 0.174 0.414 0.816 0.049 7.7 0.50 0.10 3.00 0.50 0.0018 0.00 0.15 0.08 6.90
C190 C190 100YR-2HR 0.119 0.269 0.766 0.031 10.7 0.50 0.10 3.00 0.50 0.0018 0.00 0.21 0.10 9.67
D100 D100 100YR-2HR 0.187 0.282 0.680 0.040 9.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.18 0.09 8.09
D110 D110 100YR-2HR 0.175 0.283 0.619 0.030 11.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.22 0.10 9.96
D120 D120 100YR-2HR 0.115 0.104 0.607 0.047 10.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.20 0.10 9.01
D130 D130 100YR-2HR 0.125 0.282 0.592 0.050 24.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.48 0.15 22.59
E100 E100 100YR-2HR 0.151 0.294 0.702 0.030 2.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.04 0.02 1.77
E105 E105 100YR-2HR 0.082 0.212 0.480 0.039 2.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.04 0.02 1.77
E110 E110 100YR-2HR 0.129 0.196 0.468 0.045 2.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.04 0.02 1.77
E120 E120 100YR-2HR 0.121 0.202 0.661 0.042 2.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.04 0.02 1.77
E125 E125 100YR-2HR 0.115 0.304 0.574 0.050 2.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.04 0.02 1.77
E130 E130 100YR-2HR 0.129 0.145 0.691 0.045 2.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.04 0.02 1.77
E135 E135 100YR-2HR 0.159 0.329 0.676 0.048 2.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.04 0.02 1.77
E140 E140 100YR-2HR 0.142 0.137 0.530 0.034 2.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.04 0.02 1.77
E150 E150 100YR-2HR 0.104 0.182 0.537 0.052 2.0 0.50 0.10 3.08 0.51 0.0018 0.00 0.04 0.02 1.77
E155 E155 100YR-2HR 0.198 0.464 0.859 0.051 2.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.04 0.02 1.77
E160 E160 100YR-2HR 0.191 0.275 0.659 0.038 2.0 0.50 0.10 3.83 0.56 0.0018 0.00 0.04 0.02 1.74
E170 E170 100YR-2HR 0.155 0.236 0.541 0.060 2.0 0.50 0.10 3.90 0.56 0.0018 0.00 0.04 0.02 1.73
E180 E180 100YR-2HR 0.169 0.694 0.980 0.025 6.2 0.50 0.10 4.20 0.58 0.0018 0.00 0.12 0.06 5.39
E183 E183 100YR-2HR 0.187 0.477 0.855 0.054 2.0 0.50 0.10 3.38 0.53 0.0018 0.00 0.04 0.02 1.75
E184 E184 100YR-2HR 0.114 0.331 0.728 0.053 2.0 0.50 0.10 3.75 0.55 0.0018 0.00 0.04 0.02 1.74
E185 E185 100YR-2HR 0.199 0.358 1.043 0.039 2.0 0.50 0.10 3.60 0.54 0.0018 0.00 0.04 0.02 1.74
E190 E190 100YR-2HR 0.076 0.426 0.685 0.026 77.3 0.50 0.10 3.75 0.55 0.0018 0.00 0.94 0.32 77.55
E200 E200 100YR-2HR 0.168 0.543 0.870 0.023 5.4 0.50 0.10 3.75 0.55 0.0018 0.00 0.11 0.05 4.73
E204 E204 100YR-2HR 0.066 0.202 0.481 0.029 2.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.04 0.02 1.77
E205 E205 100YR-2HR 0.156 0.369 0.798 0.032 35.2 0.50 0.10 3.15 0.51 0.0018 0.00 0.70 0.19 33.86
E210 E210 100YR-2HR 0.150 0.507 1.092 0.016 9.2 0.50 0.10 3.83 0.56 0.0018 0.00 0.18 0.09 8.13
F100 F100 100YR-2HR 0.145 0.152 0.511 0.031 2.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.04 0.02 1.77
F110 F110 100YR-2HR 0.164 0.167 0.424 0.023 6.5 0.50 0.10 3.00 0.50 0.0018 0.00 0.13 0.07 5.81
F120 F120 100YR-2HR 0.194 0.377 0.668 0.028 38.3 0.50 0.10 3.08 0.51 0.0018 0.00 0.77 0.19 37.11
F125 F125 100YR-2HR 0.109 0.254 0.623 0.025 2.0 0.50 0.10 3.68 0.55 0.0018 0.00 0.04 0.02 1.74
F130 F130 100YR-2HR 0.167 0.287 0.624 0.022 4.7 0.50 0.10 3.68 0.55 0.0018 0.00 0.09 0.05 4.12
F140 F140 100YR-2HR 0.085 0.380 0.782 0.022 19.6 0.50 0.10 4.05 0.57 0.0018 0.00 0.39 0.13 17.99
G100 G100 100YR-2HR 0.176 0.586 1.270 0.015 2.0 0.50 0.10 3.08 0.51 0.0018 0.00 0.04 0.02 1.77
G105 G105 100YR-2HR 0.067 0.231 0.584 0.019 50.0 0.50 0.10 3.83 0.56 0.0018 0.00 0.85 0.23 48.82
G110 G110 100YR-2HR 0.115 0.302 0.646 0.023 22.8 0.50 0.10 4.05 0.57 0.0018 0.00 0.46 0.14 21.12




Developed Couplet Summary of CUHP Input Parameters (Version 2.0.1)

Depression Storage

Horton's Infiltration Parameters

DCIA Level and Fractions

Dist. to Decay Dir. Con'ct | Receiv.
Area Centroid Length Slope Percent Pervious Imperv. | Initial Rate | Final Rate Coeff. Imperv. Perv. Percent
Catchment Name/ID SWMM Node/ID Raingage Name/ID (sq.mi.) (miles) (miles) (ft./ft.) Imperv. (inches) (inches) (in./hr.) (in.hr.) (1/sec.) |DCIA Level| Fraction Fraction [Eff. Imperv.
G120 G120 100YR-2HR 0.136 0.457 0.934 0.022 50.5 0.50 0.10 4.50 0.60 0.0018 0.00 0.85 0.23 49.21
H100 H100 100YR-2HR 0.191 0.255 1.013 0.012 51.2 0.50 0.10 3.00 0.50 0.0018 0.00 0.86 0.23 50.18
H110 H110 100YR-2HR 0.154 0.240 0.571 0.020 44 .4 0.50 0.10 3.00 0.50 0.0018 0.00 0.82 0.21 43.32
H115 H115 100YR-2HR 0.086 0.131 0.290 0.013 44 .4 0.50 0.10 3.00 0.50 0.0018 0.00 0.82 0.21 43.32
H120 H120 100YR-2HR 0.092 0.290 0.473 0.017 19.5 0.50 0.10 3.00 0.50 0.0018 0.00 0.39 0.13 18.16
H130 H130 100YR-2HR 0.057 0.153 0.400 0.017 15.2 0.50 0.10 3.00 0.50 0.0018 0.00 0.30 0.12 13.98
H140 H140 100YR-2HR 0.056 0.331 0.578 0.024 3.5 0.50 0.10 3.38 0.53 0.0018 0.00 0.07 0.04 3.08
H145 H145 100YR-2HR 0.182 0.465 1.088 0.017 10.2 0.50 0.10 3.08 0.51 0.0018 0.00 0.20 0.10 9.19
H150 H150 100YR-2HR 0.153 0.121 0.491 0.032 2.0 0.50 0.10 3.60 0.54 0.0018 0.00 0.04 0.02 1.74
H160 H160 100YR-2HR 0.167 0.655 1.321 0.017 5.2 0.50 0.10 3.68 0.55 0.0018 0.00 0.10 0.05 4.56
H170 H170 100YR-2HR 0.115 0.360 0.820 0.021 10.0 0.50 0.10 3.75 0.55 0.0018 0.00 0.20 0.10 8.87
H180 H180 100YR-2HR 0.145 0.207 0.744 0.019 21.1 0.50 0.10 3.75 0.55 0.0018 0.00 0.42 0.13 19.53
H185 H185 100YR-2HR 0.185 0.350 0.966 0.022 19.0 0.50 0.10 3.00 0.50 0.0018 0.00 0.38 0.13 17.68
H190 H190 100YR-2HR 0.150 0.106 0.543 0.035 43.8 0.50 0.10 3.38 0.53 0.0018 0.00 0.82 0.21 42.65
H200 H200 100YR-2HR 0.130 0.234 0.691 0.019 23.4 0.50 0.10 3.90 0.56 0.0018 0.00 0.47 0.14 21.75
H205 H205 100YR-2HR 0.101 0.155 0.360 0.035 35.8 0.50 0.10 3.75 0.55 0.0018 0.00 0.72 0.19 34.34
H210 H210 100YR-2HR 0.187 0.288 0.629 0.022 4.9 0.50 0.10 3.80 0.59 0.0017 0.00 0.10 0.05 4.25
H220 H220 100YR-2HR 0.079 0.290 0.472 0.027 4.4 0.50 0.10 3.55 0.61 0.0016 0.00 0.09 0.04 3.80

Note: Basin E190 revised to reflect the development of the Ridgegate Parkway Couplet.




Developed Couplet Summary of Unit Hydrograph Parameters Used By Program and Calculated Results (Version 2.0.1)

Unit Hydrograph Parameters and Results Excess Precip. Storm Hydrograph

w50 W75 Time to Time to Total Runoff per

w50 Before W75 Before Peak Peak Volume | Excess | Excess Peak Peak Volume | Unit Area

Catchment Name/ID CT Cp (min.) Peak (min.) Peak (min.) (cfs) (c.f) (inches) (c.f.) (min.) |Flow (cfs)| (c.f.) (cfs/acre)
A100 0.092 0.188 19.9 3.48 10.4 2.46 5.8 172 265,542 1.65 438,776 40.0 149 438,325 2.03
A105 0.112 0.166 53.4 7.39 27.8 5.22 12.3 97 400,194 1.36 544,950 56.0 101 544,951 0.92
A110 0.090 0.204 9.3 2.05 4.8 1.45 3.4 391 280,317 1.72 480,910 34.0 247 480,081 3.20
A120 0.090 0.238 12.4 2.87 6.5 2.03 4.8 410 394,526 1.72 676,845 36.0 299 676,905 2.75
A125 0.090 0.201 17.8 3.35 9.2 2.37 5.6 198 271,954 1.72 466,562 40.0 167 466,068 2.23
A130 0.103 0.117 23.8 2.73 12.4 1.93 4.6 92 169,524 1.46 247,327 42.0 77 247,393 1.66
A134 0.102 0.182 25.1 4.10 13.0 2.90 6.8 222 432,231 1.47 636,081 42.0 194 635,885 1.63
A135 0.099 0.181 31.5 4.98 16.4 3.52 8.3 152 371,991 1.51 561,661 46.0 146 561,724 1.43
A140 0.099 0.191 22.7 3.92 11.8 2.77 6.5 241 423,473 1.50 635,177 42.0 205 634,931 1.76
A150 0.118 0.172 234 3.69 12.2 2.61 6.2 230 417,549 1.29 539,745 42.0 179 539,484 1.56
A160 0.126 0.173 26.0 4.06 13.5 2.87 6.8 193 388,904 1.22 474,871 44.0 150 474,720 1.40
A170 0.133 0.165 325 472 16.9 3.33 7.9 125 315,491 1.20 377,423 46.0 103 377,404 1.18
A180 0.139 0.170 30.5 4.59 15.9 3.24 7.6 131 309,985 1.16 359,340 46.0 103 359,271 1.21
A190 0.135 0.168 23.9 3.70 12.4 2.61 6.2 174 323,273 1.18 382,289 42.0 128 382,021 1.44
A195 0.121 0.145 57.6 6.99 29.9 4.94 11.7 62 275,020 1.27 348,114 56.0 62 348,105 0.82
A200 0.121 0.156 26.5 3.78 13.8 2.67 6.3 158 324,737 1.27 411,459 44.0 126 411,395 1.41
A210 0.112 0.146 50.8 6.31 26.4 4.46 10.5 77 301,737 1.36 408,975 54.0 78 408,954 0.94
A215 0.140 0.170 49.4 7.03 25.7 4.97 11.7 112 427,469 1.20 511,329 54.0 104 511,302 0.88
A220 0.142 0.165 40.1 5.67 20.9 4.01 9.5 112 349,316 1.19 415,390 50.0 98 415,288 1.02
A230 0.128 0.138 15.2 2.21 7.9 1.56 3.7 92 108,703 1.24 134,409 40.0 59 134,160 1.96
A234 0.156 0.162 36.1 5.09 18.8 3.59 8.5 111 309,381 1.14 352,051 48.0 90 352,029 1.06
A235 0.154 0.165 37.2 5.31 19.4 3.75 8.8 122 351,616 1.15 403,374 48.0 101 403,354 1.05
A240 0.130 0.162 25.6 3.79 13.3 2.68 6.3 159 316,188 1.23 389,367 44.0 124 389,296 1.42
A245 0.129 0.140 20.3 2.79 10.6 1.97 4.7 76 120,249 1.23 148,383 42.0 54 148,399 1.65
A250 0.126 0.145 33.8 4.36 17.6 3.08 7.3 56 147,546 1.25 183,928 46.0 48 183,889 1.18
A260 0.133 0.166 43.8 6.19 22.8 4.37 10.3 98 333,588 1.20 399,471 52.0 89 399,423 0.96
A263 0.156 0.159 54.3 7.24 28.2 5.12 12.1 67 280,689 1.12 314,877 56.0 61 314,874 0.78
A264 0.156 0.165 68.2 9.24 35.5 6.53 15.4 67 354,497 1.11 394,818 64.0 64 394,806 0.66
A265 0.156 0.150 42.0 5.44 21.9 3.84 9.1 57 185,926 1.10 204,076 50.0 47 204,064 0.92
A270 0.155 0.165 79.5 10.65 41.3 7.52 17.7 69 422,822 1.13 479,697 68.0 69 479,681 0.60
A275 0.087 0.162 25.0 3.71 13.0 2.62 6.2 158 305,268 1.78 542,475 42.0 156 542,302 1.85
A276 0.130 0.145 20.2 2.85 10.5 2.01 4.7 89 139,276 1.23 171,510 42.0 63 171,492 1.65
A280 0.153 0.172 46.0 6.67 23.9 4.72 11.1 130 463,571 1.13 521,726 52.0 113 521,689 0.89
A285 0.153 0.145 39.6 5.00 20.6 3.54 8.3 49 149,335 1.15 171,664 50.0 41 171,673 1.00
A290 0.143 0.172 46.6 6.76 24.2 478 11.3 130 468,961 1.12 527,519 54.0 113 527,525 0.88
A295 0.108 0.151 16.6 2.52 8.6 1.78 4.2 151 193,592 1.37 265,154 40.0 106 265,270 1.99
A300 0.095 0.169 31.1 4.64 16.1 3.28 7.7 175 421,266 1.55 652,066 44.0 169 651,936 1.46
A304 0.148 0.166 62.7 8.57 32.6 6.05 14.3 75 362,652 1.17 422,780 62.0 73 422,775 0.73
A305 0.156 0.147 53.1 6.61 27.6 4.67 11.0 41 167,874 1.11 186,969 56.0 36 186,955 0.79
A310 0.151 0.160 52.5 7.03 27.3 4.97 11.7 70 285,707 1.05 300,793 56.0 60 300,771 0.76
A314 0.149 0.161 80.5 10.54 41.9 7.45 17.6 48 298,810 1.15 343,240 68.0 49 343,216 0.59
A315 0.154 0.158 70.6 9.14 36.7 6.46 15.2 48 261,035 1.03 269,857 64.0 43 269,855 0.60
A320 0.119 0.149 47.2 5.98 24.5 4.23 10.0 56 205,696 1.21 248,490 52.0 52 248,455 0.91
A325 0.085 0.162 25.5 3.77 13.3 2.66 6.3 157 309,892 1.82 562,519 42.0 158 562,403 1.85
A330 0.118 0.149 49.0 6.19 25.5 4.37 10.3 97 367,414 1.23 450,619 54.0 91 450,584 0.90
A340 0.133 0.153 84.5 10.53 43.9 7.44 17.6 62 404,446 1.20 483,841 68.0 66 483,811 0.59
A345 0.116 0.126 58.3 6.24 30.3 4.41 10.4 31 141,901 1.20 170,761 56.0 30 170,745 0.77
A350 0.120 0.139 41.2 4.99 21.4 3.52 8.3 73 232,552 1.22 284,503 50.0 65 284,493 1.01
A360 0.121 0.151 64.3 8.08 33.5 5.71 13.5 84 419,663 1.18 494,589 60.0 82 494,552 0.71
A370 0.112 0.142 29.6 3.82 15.4 2.70 6.4 118 270,118 1.26 339,321 44.0 96 339,258 1.29
A375 0.121 0.145 84.6 10.01 44.0 7.07 16.7 51 332,636 1.20 398,097 68.0 54 398,086 0.58
A380 0.136 0.169 48.9 6.94 25.5 4.90 11.6 108 410,695 0.97 396,583 54.0 84 396,546 0.74
A390 0.107 0.168 53.8 7.55 28.0 5.34 12.6 96 401,844 1.24 497,351 56.0 93 497,354 0.84
A395 0.109 0.140 15.3 2.25 8.0 1.59 3.7 100 118,901 1.27 150,952 40.0 64 150,740 1.95
A400 0.086 0.166 27.6 4.11 14.3 2.90 6.8 181 386,673 1.78 688,345 42.0 185 688,090 1.74
B100 0.091 0.190 11.9 2.33 6.2 1.65 3.9 287 263,637 1.67 440,045 34.0 199 439,570 2.74




Developed Couplet Summary of Unit Hydrograph Parameters Used By Program and Calculated Results (Version 2.0.1)

Unit Hydrograph Parameters and Results Excess Precip. Storm Hydrograph

w50 W75 Time to Time to Total Runoff per

w50 Before W75 Before Peak Peak Volume | Excess | Excess Peak Peak Volume | Unit Area

Catchment Name/ID CT Cp (min.) Peak (min.) Peak (min.) (cfs) (c.f) (inches) (c.f.) (min.) |Flow (cfs)| (c.f.) (cfs/acre)
B110 0.102 0.152 22.1 3.19 11.5 2.25 5.3 175 299,948 1.47 439,509 42.0 145 439,228 1.75
B120 0.106 0.139 28.6 3.65 14.9 2.58 6.1 124 275,415 1.41 388,837 44.0 109 388,742 1.44
B130 0.131 0.150 43.2 5.57 225 3.93 9.3 78 260,477 1.20 313,161 52.0 70 313,101 0.97
B134 0.094 0.110 12.2 1.63 6.3 1.15 2.7 94 88,677 1.62 143,332 34.0 64 142,740 2.62
B135 0.119 0.177 41.5 6.23 21.6 4.40 10.4 142 455,812 1.30 592,397 50.0 134 592,322 1.06
C100 0.155 0.153 36.2 4.86 18.8 3.44 8.1 125 350,106 1.14 400,423 48.0 102 400,413 1.06
C110 0.133 0.155 28.2 3.95 14.6 2.79 6.6 174 379,959 1.22 463,422 44.0 138 463,299 1.32
C120 0.123 0.145 39.1 4.94 20.3 3.49 8.2 79 239,824 1.27 304,411 48.0 72 304,422 1.08
C125 0.136 0.169 49.1 6.96 25.5 4.92 11.6 108 409,255 1.21 494,342 54.0 101 494,291 0.89
C130 0.096 0.168 23.6 3.65 12.3 2.58 6.1 221 404,678 1.56 631,751 42.0 196 631,368 1.76
C140 0.105 0.151 19.8 2.89 10.3 2.04 4.8 129 196,914 1.43 282,303 40.0 100 282,314 1.85
C150 0.154 0.153 49.5 6.40 25.7 4.52 10.7 55 211,249 1.15 242,344 54.0 50 242,315 0.85
C153 0.098 0.182 23.3 3.87 12.1 2.73 6.4 251 454,046 1.52 691,366 42.0 218 690,963 1.75
C154 0.092 0.141 234 3.14 12.2 2.22 5.2 195 353,382 1.65 583,466 42.0 178 583,298 1.83
C155 0.100 0.155 29.5 4.11 15.3 2.91 6.9 121 275,415 1.50 412,321 44.0 112 412,208 1.48
C159 0.102 0.164 25.3 3.78 13.1 2.67 6.3 204 400,311 1.47 589,105 42.0 178 588,945 1.62
C160 0.138 0.159 22.7 3.37 11.8 2.38 5.6 237 416,643 1.20 500,821 42.0 173 500,613 1.51
C170 0.126 0.146 48.1 6.01 25.0 4.24 10.0 105 391,506 1.24 487,055 52.0 99 487,003 0.92
C175 0.136 0.150 48.2 6.16 25.1 4.36 10.3 98 364,557 1.21 440,350 54.0 91 440,310 0.90
C180 0.120 0.130 27.9 3.37 14.5 2.38 5.6 74 159,395 1.29 205,948 44.0 60 205,826 1.38
C185 0.137 0.161 49.1 6.66 25.6 4.71 11.1 106 403,679 1.20 486,185 54.0 99 486,129 0.89
C190 0.127 0.150 42.9 5.53 22.3 3.91 9.2 83 275,299 1.24 341,446 50.0 76 341,413 1.00
D100 0.133 0.170 36.0 5.30 18.7 3.74 8.8 156 435,391 1.22 531,029 48.0 135 530,955 1.12
D110 0.126 0.168 35.3 5.16 18.3 3.65 8.6 149 406,165 1.24 505,292 48.0 129 505,302 1.15
D120 0.130 0.158 21.3 3.18 11.1 2.25 5.3 162 266,773 1.23 328,516 42.0 118 328,273 1.60
D130 0.107 0.160 27.3 3.95 14.2 2.79 6.6 138 290,795 1.41 409,544 44.0 119 409,319 1.49
E100 0.156 0.165 48.3 6.71 25.1 4.74 11.2 94 350,826 1.14 399,213 54.0 84 399,198 0.86
E105 0.156 0.150 35.5 4.70 18.5 3.32 7.8 70 191,501 1.14 217,914 48.0 56 217,915 1.07
E110 0.156 0.161 30.4 4.36 15.8 3.08 7.3 128 300,808 1.14 342,296 46.0 99 342,179 1.19
E120 0.156 0.159 37.5 5.19 19.5 3.67 8.6 97 281,967 1.14 320,856 48.0 80 320,860 1.03
E125 0.156 0.158 41.2 5.60 21.4 3.96 9.3 84 266,727 1.14 303,514 50.0 71 303,484 0.97
E130 0.156 0.161 31.8 4.53 16.5 3.20 7.5 122 299,205 1.14 340,472 46.0 96 340,458 1.16
E135 0.156 0.166 44 .5 6.27 23.1 4.43 10.4 107 369,226 1.14 420,151 52.0 93 420,128 0.92
E140 0.156 0.163 28.6 4.19 14.9 2.96 7.0 149 330,243 1.14 375,791 44.0 113 375,726 1.24
E150 0.156 0.156 31.4 4.36 16.3 3.08 7.3 100 242751 1.13 274,275 46.0 78 274,224 1.16
E155 0.156 0.172 56.1 7.99 29.1 5.64 13.3 106 460,783 1.14 524,336 58.0 98 524,306 0.78
E160 0.157 0.171 41.6 6.06 21.7 4.28 10.1 138 443,522 1.05 467,258 52.0 110 467,196 0.90
E170 0.157 0.165 32.5 473 16.9 3.34 7.9 143 360,096 1.05 376,838 46.0 106 376,822 1.07
E180 0.143 0.146 92.0 10.93 47.9 7.72 18.2 55 392,481 1.07 419,581 70.0 54 419,580 0.50
E183 0.156 0.170 56.5 7.97 29.4 5.63 13.3 99 433,649 1.10 475,982 58.0 89 475,954 0.75
E184 0.157 0.158 47.5 6.36 24.7 4.49 10.6 72 264,659 1.06 280,682 54.0 60 280,666 0.82
E185 0.157 0.172 58.1 8.26 30.2 5.84 13.8 103 463,246 1.07 497,904 58.0 92 497,837 0.72
E190 0.078 0.199 24.4 4.33 12.7 3.06 7.2 93 175,086 2.09 365,942 42.0 103 365,910 2.13
E200 0.145 0.167 70.3 9.63 36.5 6.81 16.1 72 391,180 1.10 430,746 64.0 69 430,729 0.64
E204 0.156 0.145 38.4 4.89 20.0 3.45 8.1 52 153,447 1.14 174,611 48.0 43 174,613 1.01
E205 0.097 0.166 34.7 5.01 18.1 3.54 8.4 135 362,884 1.54 558,547 46.0 135 558,561 1.35
E210 0.133 0.164 77.0 10.33 40.0 7.30 17.2 58 347,458 1.14 396,146 66.0 58 396,114 0.61
F100 0.156 0.170 29.1 4.41 15.1 3.11 7.3 149 337,120 1.14 383,616 44.0 114 383,517 1.23
F110 0.141 0.163 28.1 412 14.6 2.91 6.9 175 380,494 1.19 452,910 44.0 137 452,760 1.31
F120 0.095 0.171 31.5 473 16.4 3.35 7.9 184 449,632 1.59 712,692 44.0 182 712,718 1.47
F125 0.157 0.157 46.7 6.23 24.3 4.40 10.4 70 252,625 1.07 269,694 52.0 58 269,665 0.84
F130 0.148 0.167 45.5 6.44 23.6 4.55 10.7 110 388,369 1.10 427,102 52.0 94 427,054 0.88
F140 0.113 0.132 56.5 6.32 29.4 4.46 10.5 45 197,681 1.26 249,054 56.0 45 249,036 0.82
G100 0.156 0.168 102.9 13.91 53.5 9.83 23.2 51 407,815 1.13 460,774 74.0 54 460,771 0.48
G105 0.089 0.146 28.1 3.75 14.6 2.65 6.2 71 154,655 1.69 262,054 42.0 70 261,952 1.65
G110 0.109 0.146 39.5 5.04 20.6 3.56 8.4 87 266,030 1.30 346,697 48.0 80 346,710 1.09
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Unit Hydrograph Parameters and Results Excess Precip. Storm Hydrograph

w50 W75 Time to Time to Total Runoff per

w50 Before W75 Before Peak Peak Volume | Excess | Excess Peak Peak Volume | Unit Area

Catchment Name/ID CT Cp (min.) Peak (min.) Peak (min.) (cfs) (c.f) (inches) (c.f.) (min.) |Flow (cfs)| (c.f.) (cfs/acre)
G120 0.089 0.160 43.3 5.93 225 4.19 9.9 94 316,722 1.67 528,162 50.0 106 528,063 1.22
H100 0.088 0.171 36.4 5.37 18.9 3.79 8.9 158 444,358 1.76 780,692 46.0 176 780,508 1.44
H110 0.091 0.168 25.0 3.83 13.0 2.71 6.4 185 357,448 1.67 596,627 42.0 175 596,456 1.78
H115 0.091 0.151 16.7 2.54 8.7 1.79 4.2 154 199,284 1.67 332,631 38.0 124 332,780 2.25
H120 0.113 0.147 37.1 4.79 19.3 3.39 8.0 74 212,968 1.35 287,846 48.0 69 287,803 1.17
H130 0.119 0.142 27.3 3.58 14.2 2.53 6.0 62 131,400 1.30 170,442 44.0 51 170,364 1.41
H140 0.152 0.142 55.6 6.67 28.9 4.71 11.1 30 130,819 1.12 145,904 56.0 27 145,899 0.76
H145 0.129 0.169 68.7 9.54 35.7 6.74 15.9 79 422,195 1.23 517,711 64.0 82 517,715 0.71
H150 0.157 0.165 26.1 3.91 13.6 2.76 6.5 175 355,031 1.07 381,593 44.0 124 381,510 1.27
H160 0.146 0.166 102.1 13.61 53.1 9.62 22.7 49 387,068 1.11 427,987 74.0 50 427,984 0.47
H170 0.130 0.142 60.0 7.16 31.2 5.06 11.9 57 266,355 1.16 308,103 58.0 54 308,091 0.74
H180 0.111 0.156 35.1 4.81 18.3 3.40 8.0 124 337,840 1.30 440,856 46.0 110 440,848 1.19
H185 0.114 0.170 46.6 6.68 24.2 4.72 11.1 119 429,188 1.35 577,367 52.0 118 577,371 1.00
H190 0.092 0.165 14.9 2.48 7.7 1.75 4.1 304 349,595 1.64 571,850 36.0 229 571,471 2.37
H200 0.108 0.161 34.1 4.81 17.7 3.40 8.0 114 300,878 1.32 398,193 46.0 101 398,164 1.22
H205 0.096 0.155 16.3 2.54 8.5 1.79 4.2 185 233,737 1.50 351,174 40.0 137 351,235 2.12
H210 0.147 0.170 44.6 6.42 23.2 4.54 10.7 126 434,183 1.04 451,589 52.0 102 451,582 0.85
H220 0.149 0.149 42.8 5.51 22.3 3.90 9.2 55 182,813 1.01 184,018 50.0 43 184,002 0.85
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EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.015)

HAPPY CANYON CREEK MDP & FHAD
BASELINE HYDROLOGY SWMM MODEL
100-YR, 2-HR STORM, FHAD-14 Model

WARNING 08: elevation drop exceeds length for Conduit A320-DF
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NOTE: The summary statistics displayed in this report are
based on results found at every computational time step,

not just on results from each reporting time step.
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>k >k 5k 5k ok >k %k %k 5k 5k 5k %k %k k k %k

Analysis Options

3k 3k 3k 3k 5k %k 5k 5k %k >k %k %k %k %k %k %k
Flow Units ............... CFS
Process Models:
Rainfall/Runoff ........ NO
RDIT ....iiiiiininnnnnns NO
Snowmelt ............... NO
Groundwater ............ NO
Flow Routing ........... YES
Ponding Allowed ........ NO
Water Quality .......... NO
Flow Routing Method ...... KINWAVE
Starting Date ............ 01/01/2005 00:00:00
Ending Date .............. 01/05/2005 00:00:00
Antecedent Dry Days ...... 0.0
Report Time Step ......... 00:05:00
Routing Time Step ........ 30.00 sec
>k 3k 3k 3k 5k 5k 5k 3k %k %k %k >k >k 3k 5k 5k 5k 5k %k *k %k %k %k %k %k k Volume Volume
Flow Routing Continuity acre-feet 10”6 gal

kokokokkokokkokkokskokokkokkkskkokkkkkk 0 _________. = oo -o--
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Dry Weather Inflow ....... 0.000 0.000
Wet Weather Inflow ....... 0.000 0.000
Groundwater Inflow ....... 0.000 0.000
RDII Inflow .............. 0.000 0.000
External Inflow .......... 1195.814 389.674
External Outflow ......... 1216.229 396.326
Flooding Loss ............ 0.000 0.000
Evaporation Loss ......... 0.000 0.000
Exfiltration Loss ........ 0.000 0.000
Initial Stored Volume .... 0.000 0.000
Final Stored Volume ...... 2.756 0.898
Continuity Error (%) ..... -1.938

3k 3k 3k 3k 5k 5k 5k >k %k %k %k >k 3k 3k 5k 5k 5k 5k %k %k %k %k %k %k 5k 5k >k k Kk k %k %k

Highest Flow Instability Indexes

3k 3k 3k 3k 5k 5k 5k %k %k %k >k >k 3k 3k 5k 5k 5k 5k %k %k %k %k %k %k 5k 5k >k k Kk k %k %k

Link HC@36-DF (49)

Link H22 (40)

Link GA999-DF (40)

Link H20 (39)

Link H18 (39)

3k 3k 3k 3k 5k 5k 5k >k %k %k %k >k 3k 3k 5k 5k 5k %k kK % k %k k %k

Routing Time Step Summary

3K 3k 3k 3k 5k 5k 5k 3k %k %k >k >k 3k 3k 5k 5k 5k %k kK % %k %k %k k

Minimum Time Step : 30.00 sec

Average Time Step : 30.00 sec

Maximum Time Step : 30.00 sec

Percent in Steady State 0.00

Average Iterations per Step : 1.00

Percent Not Converging 0.00

3k 3k 3k 3k 3k >k %k 5k 3k 3k %k %k 5k 5k %k %k k ok

Node Depth Summary

3k 3k 3k 3k 3k 3k %k 3k 3k %k >k %k %k 5k %k %k k ok
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Node Type

A100 JUNCTION
A105 JUNCTION
Al110 JUNCTION
A120 JUNCTION
A125 JUNCTION
Al130 JUNCTION
A134 JUNCTION
A135 JUNCTION
A140 JUNCTION
A150 JUNCTION
A160 JUNCTION
Al170 JUNCTION
A180 JUNCTION
A190 JUNCTION
A195 JUNCTION
A200 JUNCTION
A210 JUNCTION
A215 JUNCTION
A220 JUNCTION
A230 JUNCTION
A234 JUNCTION
A235 JUNCTION
A240 JUNCTION
A245 JUNCTION
A250 JUNCTION
A260 JUNCTION
A263 JUNCTION
A264 JUNCTION
A265 JUNCTION
A270 JUNCTION
A275 JUNCTION
A276 JUNCTION
A280 JUNCTION

A285 JUNCTION
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A290
A295
A300
A304
A305
A310
A314
A315
A320
A325
A330
A340
A345
A350
A360
A370
A375
A380
A390
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A400
B100
B110
B120
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B134
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BG999
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BH100
BH999
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6351.
6311.
6283.
6246.
6376.
6307.
6256.
6246.
6216.
6171.
6171.
6150.
6150.
6109.
6281.
6221.
6196.
6109.
6276.
6276.
6241.
6196.
6196.
6161.
6161.
6126.
6086.
6086.
6046.
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00:
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34
44
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00
00
00
00
00
00
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.81
.24
.35
.26
.45
.38
.38
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00



E170
E180
E183
E184
E185
E190
E200
E204
E205
E210
F100
F110
F120
F125
F130
F140
G100
G105
G110
G120
GAQO1
GA0O2
GAQO3
GAOO4
GAQOS5
GAOO6
GAQO7
GAOOS8
GAQO9
GAQ10
GAO11
GAO12
GA999
GVool
GVe02
GVoe3
GV999
H100
H110
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JUNCTION
JUNCTION
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JUNCTION
JUNCTION
JUNCTION
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JUNCTION
JUNCTION
JUNCTION
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JUNCTION
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JUNCTION
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JUNCTION
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JUNCTION
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.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
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.05
.07
.07
.16
.18
.19
.20
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.19
.20
.21
.21
.03
.16
.20
.27
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.00
.00
.00
.00
.00
.00
.00
.00
.00
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.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.63
.62
.78
.98
.25
.24
.60
.75
.04
.23
.78
.98
.98
.78
.67
.84
.50
.00
.00

6021.
5981.
6056.
6056.
5981.
5948.
5891.
5948.
5886.
5836.
6008.
5978.
5906.
5906.
5853.
5809.
5887.
5885.
5842.
5760.
5952.
5919.
5894.
5889.
5866.
5845.
5794.
5782.
5775.
5765.
5739.
5724.
57160.
6008.
5974.
5907.
5811.
5951.
5919.
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.61
.78
.98
.25
.24
.60
.75
.04
.23
.77
.98
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.78
.67
.83
.50
.00
.00
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H140
H145
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HCo01
HCo02
HCo03
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HCo06
HCo07
HCo08
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HCo10
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HCo13
HCo14
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HCO16
HCo17
HCO18
HCoO19
HCo20
HCo21
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HCo23
HCo24
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JUNCTION
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JUNCTION
JUNCTION
JUNCTION
JUNCTION
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JUNCTION
JUNCTION
JUNCTION
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JUNCTION
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.00
.00
.00
.00
.00
.00
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.00
.04
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.02
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.07
.07
.08
.08
.13
.13
.09
.05
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.12
.33
.33
.30
.27
.15
.39
.41
.38
.20
.18
.17
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.00
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.12
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.37
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.51
.52
.71
.71
.34
.53
.33
.31
.10
.25
.24
.78
.78
.53
.50
.72
.01
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.48
.59
.69
.11

5919.
5896.
5892.
5865.
5865.
5844.
5793.
5783.
5783.
5818.
5763.
5737.
5738.
5722.
5708.
6403.
6388.
6343.
6321.
6305.
6285.
6261.
6240.
6241.
6204.
6194.
6165.
6113.
6116.
6103.
6093.
6074.
6050.
6012.
5977.
5965.
5929.
5890.
5869.
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12
00
00
75
00
00
37
37
51
52
71
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.75
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.51
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.70
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.52
.32
.31
.10
.23
.23
.77
.78
.53
.49
.72
.00
.99
.47
.59
.68
.11



HCO25
HCo26
HCO27
HCo28
HCO29
HCo30
HCo31
HCO32
HCO33
HCO34
HCO35
HCo36
HCO37
HC103
HC104
HC1l1e
HC117
HC119
HC122
HC123
HC124
HC999
MT100
MT110
OHoo1
OHo02
OHoo3
OHoo4
OHoB5
OHo06
OHoo7
OHo0e8
OHoL9
OHo10
OH999
ORo01
OR00O2
ORo@3
OR999
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JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
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JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
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.16
.38
.38
.35
.36
.36
.32
.28
.39
.40
.40
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.33
.02
.03
.04
.05
.06
.03
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.03
.33
.01
.06
.02
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.08
.10
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.15
.14
.15
.14
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.05
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.04
.08
.08
.04
.77
.02
.51
.47
.00
.73
.85
.97
.70
.64
.51
.58
.02
.95
.72
.73
.21
.37
.98
.74
.21
.92
.05
.05
.49
.58
.58
.95
.15
.09
.09
.05

5840.
5843.
5823.
5817.
5816.
5803.
5787.
5765.
5766.
5744.
5714.
5698.
5701.
6361.
6387.
6085.
6070.
6067.
6016.
5972.
5915.
5673.
6375.
6302.
6441.
6397.
6353.
6312.
6284.
6260.
6250.
6219.
6174.
6153.
6111.
6282.
6222.
6199.
6112.
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.02
.04
.04
.03
.07
.08
.04
.76
.01
.50
.46
.00
.73
.85
.96
.69
.64
.51
.58
.02
.95
.72
.72
.21
.37
.98
.73
.21
.92
.05
.05
.49
.58
.58
.94
.15
.09
.09
.05



SGoo1
5$GOO2
SGO0O3
SG999
HC-OUTFALL
GVoo4
GA309
GA310
GA311
GA350
HC310
HC320
MT300
OH3160
OH320
SG310
SG320
HC326
GV301
GV302

>k 3k 5k 5k 3k >k %k >k 5k 5k >k >k %k 5k 5k 5k %k %k k

Node Inflow Summary
>k 3k 3k 3k 5k 5k 5k %k %k %k %k >k >k >k >k %k %k k k

JUNCTION
JUNCTION
JUNCTION
JUNCTION
OUTFALL
DIVIDER
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE

P ORPNMNMNNOOOOOONIOOOOOO®OOO

.21
.23
.24
.24
.00
.27
.15
.29
.57
.08
.18
.14
.33
.40
.31
.68
.18
.01
.08
.13
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.80
.83
.42
.42
.00
.50
.19
.73
.34
.57
.80
.62
.25
.62
.94
.89
.61
.32
.50
.66

5885.
5885.
5840.
5760.
5666.
5855.
5925.
5903.
5895.
5783.
6358.
6310.
6309.
6327.
6292.
5892.
5846.
5844.
6012.
5977.
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83
42
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00
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34
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00
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01:
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44
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00
39
13
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09
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29
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40

.80
.83
.42
.42
.00
.50
.19
.73
.34
.57
.80
.62
.25
.62
.94
.89
.61
.32
.49
.66
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Lateral
Inflow
Volume

1076 gal

JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION

Inf

Maximum
Lateral

low
CFS

Maxi
To
Inf

mum
tal
low
CFS

Time of Max
Occurrence
days hr:min

00:
00:
00:
00:
00:
00:
00:

40
56
34
36
40
42
42

.28
.08
.59
.06
.49
.85
.76

Total
Inflow
Volume

1076 gal

.28
.08
.59
.06
.49
.85
.76

Flow

Balance

E

rror

Percent



A135
Al40
A150
A160
Al170
A180
A190
A195
A200
A210
A215
A220
A230
A234
A235
A240
A245
A250
A260
A263
A264
A265
A270
A275
A276
A280
A285
A290
A295
A300
A304
A305
A310
A314
A315
A320
A325
A330
A340

JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
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JUNCTION
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JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION

146.
205.
179.
149.
102.
103.
128.
61.
126.
78.
104.
98.
58.
90.
101.
123.
54.
48.
88.
60.
64.
47.
69.
155.
63.
113.
41.
113.
106.
169.
72.
36.
59.
48.
43,
51.
158.
90.
65.

36
49
16
79
96
o7
27
92
22
30
15
17
67
39
28
72
50
o7
62
53
26
33
36
93
38
33
12
44
03
32
54
49
87
92
11
57
08
66
70
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61.
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42
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.75
.04
.55
.82
.69
.86
2.6
.08
.06
.82
.11

NNNWDRD

w w ww

.63
.02
.91
.11
.38
.99
.36
.95
.53
.59
.06
.28
3.9
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3.95
1.98
4.88
3.16
1.4
.25
.57
.02
.86
.21
.37
.62

W wphrERNMNNMNN

4.2
.75
.04
.55
.82
.69
.86
2.6
.08
.06
.82
.11
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w w ww

.63
.02
.91
.11
.38
.99
.36
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.53
.59
.06
.28
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3.95
1.98
4.88
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1.4
.25
.57
.02
.86
.21
.37
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.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000



A345
A350
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A380
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A395
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B100
B110
B120
B130
B134
B135
BGoO1
BGOO2
BGOO3
BGOO4
BGOO5
BGOO6
BGoO7
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BGOO9
BGO16
BGO11
BG109
BG111
BG999
BHOO1
BHOO2
BHOO3
BH100
BH999
Clo0
Cl1e
C120
€125
C130
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JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
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JUNCTION
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C140
C150
C153
C154
C155
€159
Cle60
C170
C175
C180
C185
C190
D100
D110
D120
D130
E100
E105
E110
E120
E125
E130
E135
E140
E150
E155
E160
E170
E180
E183
E184
E185
E190
E200
E204
E205
E210
F100
F110

JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION

100.
49.
218.
178.
112.
178.
173.
99.
90.
60.
99.
75.
134.
129.
117.
119.
83.
56.
98.
80.
71.
95.
93.
113.
77.
98.
110.
106.
32.
89.
60.
91.
67.
68.
42.
135.
58.
114.
136.

45
62
37
02
11
38
30
48
61
49
02
81
70
08
57
46
59
48
78
21
04
50
39
20
62
43
46
03
48
36
11
86
97
54
80
05
33
33
80

FHAD-14 SWMM Report

100.
49.
218.
178.
112.
178.
173.
99.
90.
60.
99.
75.
134.
129.
117.
119.
83.
56.
98.
80.
71.
95.
93.
113.
77.
98.
110.
106.
32.
89.
60.
91.
67.
68.
42.
135.
58.
114.
136.

45
62
37
02
11
38
30
48
61
49
02
81
70
08
57
46
59
48
78
21
04
50
39
20
62
43
46
03
48
36
11
86
97
54
80
05
33
33
80

OO0 OO0 OOIEDNIODDOEOOOIEOOOOOOOOOGOOOG

00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
01:
00:
00:
01:
00:
00:

40
54
42
42
44
42
42
52
54
44
54
50
48
48
42
44
54
48
46
48
50
46
52
44
46
58
52
46
54
58
54
58
46
04
48
46
06
44
44

.11
.81
.17
.36
.08
.41
.74
.64
.29
.54
.64
.55
.97
.78
.46
.06
.99
.63
.56
2.4
.27
.55
.14
.81
.05
.92
.49
.82
.21
.56
2.1
.72
.75
.22
.31
.18
.96
.87
.39

NEFEFNMWNWWNWERWWWAWPRAUERDN

WERENWWNMNMNNDNWNDN

WINNPPRPWERLRW

.11
.81
.17
.36
.08
.41
.74
.64
.29
.54
.64
.55
.97
.78
.46
.06
.99
.63
.56
2.4
.27
.55
.14
.81
.05
.92
.49
.82
.21
.56
2.1
.72
.75
.22
.31
.18
.96
.87
.39

NEFEFNMNWNWWNWERWWWAWPRAUERN

W KR NWWNMNMNNDNWNDN

WINNPPRPWRERW

O OO0

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000



F120
F125
F130
F140
G100
G105
G110
G120
GAQO1
GA0O2
GAQO3
GAOO4
GAQOS5
GAOO6
GAQO7
GAOOS8
GAQO9
GAO10
GAO11
GAO12
GA999
GVoo1l
GVe02
GVoe3
GV999
H100
H110
H115
H120
H130
H140
H145
H150
H160
H170
H180
H185
H190
H200

JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION

182.
58.
93.
44,
53.
70.
79.

106.

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.17

174.

123.
68.
50.
27.
82.

123.
50.
54.

110.

118.

228.

101.

OO OO

=
N
[e)BNV]

47
37
92
52
92
26
63
27

94
55
81
88
43
20
84
36
20
42
49
56
49

FHAD-14 SWMM Report

182.
58.
93.
44,
53.
70.
79.

106.

176.

308.

187.

193.

260.

281.

308.

359.

432.

497.

641.

731.

768.
71.

104.

237.

327.

176.

174.

123.
68.
50.
27.
82.

123.
50.
54.

110.

118.

228.

101.

47
37
92
52
92
26
63
27
17
56
82
99
06
91
27
29
19
13
90
69
96
11
00
67
69
17
94
55
81
88
43
20
84
36
20
42
49
56
49

OO0 OO0 OOIEDNIODDOEOOOIEOOOOOOOOOGOOOG

00:
00:
00:
00:
01:
00:
00:
00:
00:
01:
02:
02:
01:
01:
02:
02:
01:
01:
00:
01:
01:
01:
01:
00:
01:
00:
00:
00:
00:
00:
00:
01:
00:
01:
00:
00:
00:
00:
00:

44
52
52
56
14
42
48
50
46
13
02
03
38
43
00
03
20
12
56
04
o7
17
40
46
29
46
42
38
48
44
56
04
44
14
58
46
52
36
46

= o W
O N W

WINRERE WEWNUN
[No RNV, Vo I S0 ]
[NV, ERVole) BNV, B e))

O OO0 OOPODIOOPOOOIOOOOOOC

b o
[(oJ o) IRV N

NWRRNNDG®T

N W e o o o .
. 0000 ®N PR
WU O U

w
w

4.32
4.27
2.98

0L O W
A VN W

[V o]
O o

VTWINERE WR WUV
\e] L
Ul Ul

[
AN
e . 00
w0 0 A

23.
27.
32.
37.
41.
47.
50.
52.

N =
R NNMNUDNOUDDOERO

5.79
13.1
18.7

.46
.49
.15
.27
.09
.87
.85
3.2
2.3
3.3
4.32
4.27
2.98

NWRRNND

O OO0

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000



H205

H210

H220

HCo01
HCo02
HCo03
HCoo4
HCo05
HCo06
HCo07
HCo08
HCo09
HCo10
HCo11
HCO12
HCO13
HCo14
HCO15
HCO16
HCo17
HCO18
HCoO19
HCo20
HCo21
HCO22
HCO23
HCo24
HCO25
HCO26
HCo27
HCO28
HCO29
HCo30
HCo31
HCO32
HCO33
HCo34
HCO35
HCO36

JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION

136.
.91
.78
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

=
O
N =

O OO0 ODTDNIINODDNIIDTLNIITOOLOOEOODLOOODDIOOEODOIOOEOOOOOOOOOS

56

FHAD-14 SWMM Report

136.
101.

42.
234.
428.
436.
940.
1028.
1141.
1227.
1288.
1789.
1840.
1948.
2002.
2053.
3546.
3674.
3678.
3826.
3853.
4007 .
4104.
4160.
4237.
4343,
4415.
4426.
5650.
5667.
5720.
5995.
6009.
6036.
6064 .
6154.
6151.
6110.
6564.

56
91
78
42
19
18
98
19
67
88
41
46
91
03
17
91
14
40
23
13
26
98
72
60
52
94
14
38
19
62
02
37
66
03
96
79
50
40
42

OO0 OO0 OOIEDNIODDOEOOOIEOOOOOOOOOGOOOG

00:
00:
00:
00:
00:
01:
00:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
02:
02:
02:
02:
02:
02:
02:
02:
02:
02:

40
52
50
44
40
05
54
09
09
13
16
14
18
20
22
27
26
28
30
31
34
38
41
42
46
50
55
59
56
o1
02
02
04
08
12
11
17
25
25

P WN
w w o

O OO0 OODDIOODDOEODODOIOOODOO®® 0O W

2.63
3.38
1.38
7.35
10.
16.
30.
35.
39.
42.
45.
63.
66.
71.

(o]

U1oowh  OOWWU R

N
(o]
o N
N

149
156
157
165
168
178
187
191
199
209
216
218
280
283
288
307
309
313
318
330
334
338
390

O OO0

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000



HCo37
HC103
HC104
HC1l1e
HC117
HC119
HC122
HC123
HC124
HC999
MT100
MT110
OHoo1
OHo02
OHoo3
OHoo4
OHOB5
OHo06
OHoo7
OHoe8
OHoO9
OHo10
OH999
ORo01
OR0OO2
ORo@3
OR999
SGOO1
SGO0O2
SGOO3
SG999
HC-OUTFALL
GVvoo4
GA309
GA310
GA311
GA350
HC310
HC320

JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
OUTFALL

DIVIDER

STORAGE

STORAGE

STORAGE

STORAGE

STORAGE

STORAGE

O OO0 OOIEDIIOOLDEOOOIEOOOOOOOOOGOO®

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

FHAD-14 SWMM Report

6564.
166.
194.

90.
183.
123.

41.

72.

48.

6555.
218.
225.
102.
232.
399.
362.
400.
694.
840.
921.

1040.

1139.

1177.
134.
245,
330.
413.

11.

70.

58.
119.

6555.
308.
460.
363.
194.
360.
677.

1110.

69
94
13
39
31
81
12
54
92
56
37
69
29
80
02
89
93
89
46
92
41
41
11
70
62
24
92
94
69
94
33
56
81
93
28
53
72
25
90

OO0 OO0 OOIEDNIODDOEOOOIEOOOOOOOOOGOOOG

02:
00:
00:
00:
00:
01:
00:
01:
01:
02:
00:
01:
00:
00:
00:
01:
01:
01:
01:
01:
01:
01:
01:
00:
00:
01:
01:
04:
00:
01:
01:
02:
01:
00:
01:
01:
01:
00:
00:

25
40
42
48
56
00
50
02
08
29
42
15
48
51
56
29
12
15
13
15
23
24
30
48
58
00
o7
03
44
50
23
29
03
43
12
58
59
43
55

O OO0 OOEDIOODOEOOOOIEOOOOOOOOOGOOOS

391
.49
.76
.63
.71
.31
.28
.16
.57
396
5.17
9.53

NWERUVTUNDN R W

6.49
12.5
17.3
19.4
32
38.3
42
49.2
54.4
57.1
3.97
7.86
10.4
13.5
3.45
5.41
8.05
12
396
16.5
12.8
14.9
16.2
33
16.1
35.3

O OO0

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.016
.006
.074
.453
.001
.036



MT300
OH3160
OH320
SG310
SG320
HC326
GV301
GV302
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Node Flooding Summary
>k 3k 3k ok 5k 5k 5k %k %k %k >k %k %k 5k 5k >k k Kk k %k %k

STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE

No nodes were flooded.
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Storage Volume Summary
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42
44
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17.3
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3.45
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4.21
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.005
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.014
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.020
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GA309
GA310
GA311
GA350
HC310
HC320
MT300
OH310
OH320
SG310
SG320
HC326
GV301

Average
Volume
1000 ft3

0.00 395.32
0.00 548.93
0.00 401.11
0.00 53.92
0.00 140.71
0.00 158.08
0.00 114.33
0.00 186.33

Avg Evap Exfil

Pcnt Pcnt Pcnt

Full Loss Loss

1 (%] 0

1 0 0

15 (%] 0

0 0 0

(%] (%] 0

1 0 0

1 (%] 0

1 0 0

(%] (%] 0

7 0 0

6 (%] 0

3 0 0

(%] (%] 0

Maximum

10

Vol
00

ume
ft3

Time of Max
Occurrence
days hr:min

OO OOOOOO®
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02:
02:
02:
01:
01:
01:
01:
01:
04:
01:
01:
01:

28

03
49
55
17

Maximum
Outflow
CFS
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Outfall Loading Summary
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449,575

6555.56

Total
Volume
1076 gal

396.297

31

Time of Max
Occurrence
days hr:min

Maximum
| veloc|
ft/sec

00:40
00:56
00:48
00:34
00:46
00:36
00:40
01:09
00:45
00:42
00:42

3.77

4.06

3.33

Flow Avg
Freq Flow
Outfall Node Pcnt CFS
HC-OUTFALL 99.82 153.58
System 99.82 153.58
3k 3k 3k 3k 5k 5k 3k 3K 3k 3k 3k >k sk sk skosk sk ki ki k
Link Flow Summary
3k 3k 3k 3k 5k 5k 3k 3K 3k K 3k >k sk sk sk sk ko ki k
Maximum
| Flow|
Link Type CFS
A100-DF DUMMY 148.50
A105-DF DUMMY 100.98
All CONDUIT 233.95
A110-DF DUMMY 247.47
Al12 CONDUIT 417 .65
A120-DF DUMMY 299.29
A125-DF DUMMY 166.94
A13 CONDUIT 435.88
Al130 CONDUIT 163.43
A130-DF DUMMY 77.45
A134-DF DUMMY 194.13
A135 CONDUIT 177.34

A135-DF DUMMY 146.36

00:57
00:46

OO0

2.95

0.02

0.19

0 01:40

104.00
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A400-DF
B100-DF
B11l
B110-DF
B12
B120-DF
B13
B130-DF
B134-DF
B135
B135-DF
BG999-DF
BH999-DF
C100-DF
C11
C110-DF
C12
C120-DF
C125-DF
C13
C130-DF
C14
C140-DF
C150-DF
C153-DF
C154
C154-DF
C155
C155-DF
C159-DF
C15A
C158B
Cle
C160-DF
Cc17
C170-DF
C175-DF
C18
C180-DF

DUMMY
DUMMY
CONDUIT
DUMMY
CONDUIT
DUMMY
CONDUIT
DUMMY
DUMMY
CONDUIT
DUMMY
DUMMY
DUMMY
DUMMY
CONDUIT
DUMMY
CONDUIT
DUMMY
DUMMY
CONDUIT
DUMMY
CONDUIT
DUMMY
DUMMY
DUMMY
CONDUIT
DUMMY
CONDUIT
DUMMY
DUMMY
CONDUIT
CONDUIT
CONDUIT
DUMMY
CONDUIT
DUMMY
DUMMY
CONDUIT
DUMMY

185.
199.
186.
144.
321.
109.
398.
69.
64.
62.
133.
1289.
632.
102.
100.
138.
229.
71.
100.
393.
195.
362.
100.
49.
218.
217.
178.
224,
112.
178.
400.
694.
836.
173.
901.
99.
90.
1039.
60.

29
28
44
63
55
36
15
66
04
64
52
63
78
29
85
50
18
58
85
94
93
84
45
62
37
95
02
55
11
38
42
32
80
30
o7
48
61
32
49

OO0 OO0 OOIEDIIOODEOOOIEOOOOOOOOGOO®
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00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
01:
00:
00:
00:
00:
00:
00:
00:
01:
00:
01:
00:
00:
00:
00:
00:
01:
00:
00:
01:
01:
01:
00:
01:
00:
00:
01:
00:

42
34
44
42
49
44
59
52
34
39
50
45
57
48
55
44
57
48
54
02
42
31
40
54
42
43
42
21
44
42
16
18
17
42
25
52
54
25
44

13.

18.

.58

.05

.03

16

.53

.16

.07

.65

98

.72

.71
.48
.47

.02

.94

[ )

.04

.03

.03

.00

.01

.07

.11

.09

.00

.03

.12

.21

.09

.14

.19

[ )

.23

.21

.24

.04

.14

.30

.37

.32

.07

.22

.39

.50

.36

.44

.46



C185-DF
C19
C190-DF
D100-DF
D11
D110-DF
D12
D120-DF
D13
D130-DF
E100-DF
E105-DF
E11
E110-DF
E12
E120-DF
E125-DF
E13
E130-DF
E135-DF
E14
E140-DF
E15
E150-DF
E155-DF
El6
E160-DF
E17
E170-DF
E18
E180-DF
E183-DF
E184-DF
E185
E185-DF
E19
E190-DF
E20
E200-DF

DUMMY
CONDUIT
DUMMY
DUMMY
CONDUIT
DUMMY
CONDUIT
DUMMY
CONDUIT
DUMMY
DUMMY
DUMMY
CONDUIT
DUMMY
CONDUIT
DUMMY
DUMMY
CONDUIT
DUMMY
DUMMY
CONDUIT
DUMMY
CONDUIT
DUMMY
DUMMY
CONDUIT
DUMMY
CONDUIT
DUMMY
CONDUIT
DUMMY
DUMMY
DUMMY
CONDUIT
DUMMY
CONDUIT
DUMMY
CONDUIT
DUMMY

99.
1130.
75.
134.
126.
129.
243.
117.
323.
119.
83.
56.
136.
98.
224,
80.
71.
364.
95.
93.
532.
113.
618.
77.
98.
765.
110.
850.
106.
909.
32.
89.
60.
144.
91.
1138.
67.
1126.
68.

02
61
81
70
77
08
76
57
83
46
59
48
50
78
49
21
04
66
50
39
29
20
46
62
43
99
46
12
03
82
48
36
11
97
86
85
97
33
54

OO0 OO0 OOIEDIIOODEOOOIEOOOOOOOOGOO®
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00:
01:
00:
00:
01:
00:
01:
00:
01:
00:
00:
00:
01:
00:
01:
00:
00:
01:
00:
00:
01:
00:
01:
00:
00:
01:
00:
01:
00:
01:
00:
00:
00:
01:
00:
01:
00:
01:
01:

54
30
50
48
03
48
04
42
09
44
54
48
00
46
02
48
50
05
46
52
08
44
11
46
58
15
52
18
46
23
54
58
54
09
58
25
46
38
04

4.65

.10

.03

.03

.12

.04

.06

.09

.14

.16

.19

.21

.23

.04

.28

.12

.39

.21

.21

.40

.23

.28

.36

.42

.45

.49

.51

.53

.27

.58

.41



E204-DF
E205
E205-DF
E21
E210-DF
F100-DF
F11
F110-DF
F12
F120-DF
F125-DF
F13
F130-DF
F14
F140-DF
F14-Overflow
G1l0o
G100-DF
G105-DF
G11
G110-DF
G12
G120-DF
GA999-DF
GV999-DF
H100-DF
H11
H110-DF
H115-DF
H12
H120-DF
H13
H130-DF
H14
H140-DF
H145-DF
H15
H150-DF
H16

DUMMY
CONDUIT
DUMMY
CONDUIT
DUMMY
DUMMY
CONDUIT
DUMMY
CONDUIT
DUMMY
DUMMY
CONDUIT
DUMMY
CONDUIT
DUMMY
CONDUIT
CONDUIT
DUMMY
DUMMY
CONDUIT
DUMMY
CONDUIT
DUMMY
DUMMY
DUMMY
DUMMY
CONDUIT
DUMMY
DUMMY
CONDUIT
DUMMY
CONDUIT
DUMMY
CONDUIT
DUMMY
DUMMY
CONDUIT
DUMMY
CONDUIT

42.
37.
135.
1249.
58.
114.
71.
136.
103.
182.
58.
230.
93.
108.
44,
195.
11.
53.
70.
64.
79.
58.
106.
768.
327.
176.
175.
174.
123.
308.
68.
187.
50.
193.
27.
82.
257.
123.
273.

80
58
05
10
33
33
09
80
87
47
37
88
92
57
52
77
94
92
26
43
63
89
27
96
69
17
81
94
55
51
81
79
88
89
43
20
55
84
18

OO0 OO0 OOIEDIIOODEOOOIEOOOOOOOOGOO®
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00:
01:
00:
01:
01:
00:
01:
00:
01:
00:
00:
01:
00:
02:
00:
01:
o4:
01:
00:
01:
00:
01:
00:
01:
01:
00:
00:
00:
00:
01:
00:
02:
00:
02:
00:
01:
01:
00:
02:

48
17
46
45
06
44
20
44
44
44
52
24
52
49
56
32
03
14
42
00
48
54
50
o7
29
46
49
42
38
14
48
05
44
09
56
04
50
44
02

2.

11.

12.

12.

11.

14.

17.

08

.94

33

80

.51

59

.56
.33

.30

52

76

34

.97

.47

.64

.52

.02

.25

.27

.08

.05

.08

.01

.04

.02

.12

.40

.68

.01

.02

.02

.02

.17

.52

.36

.19

.28

.00

.19

.13

.17

.24

.44

.60

.18

.20

.22

.21



H160-DF
H17
H170-DF
H18
H180-DF
H185

H19
H190-DF
H20
H200-DF
H205

H21
H210-DF
H22
H220-DF
HCo08-DF
HCO13-DF
HCO25-DF
HCO28-DF
HCO32-DF
HCO35-DF
HCO36-DF
HC117-DF
HC999-DF
OH999-DF
OR999-DF
SG999-DF
GA309-0UT
GA310-0UT
GA311-0UT
GA350-0UT
GV301-0UT
GV302-0UT
HC310-0UT
HC320-0UT
HC326-0UT
MT300-0UT
OH310-0UT
OH320-0UT

DUMMY
CONDUIT
DUMMY
CONDUIT
DUMMY
CONDUIT
CONDUIT
DUMMY
CONDUIT
DUMMY
CONDUIT
CONDUIT
DUMMY
CONDUIT
DUMMY
DUMMY
DUMMY
DUMMY
DUMMY
DUMMY
DUMMY
DUMMY
DUMMY
DUMMY
DUMMY
DUMMY
DUMMY
DUMMY
DUMMY
DUMMY
DUMMY
DUMMY
DUMMY
DUMMY
DUMMY
DUMMY
DUMMY
DUMMY
DUMMY

50.
307.
54.
359.
110.
118.
431.
228.
495,
101.
136.
640.
101.
730.
42.
1288.
2053.
4426.
5720.
6064 .
6110.
6564 .
183.
6555.
1177.
413.
119.
308.
187.
193.
359.
71.
104.
436.
1028.
30.
225.
362.
400.

36
82
20
23
42
40
87
56
74
49
26
o7
91
68
78
41
91
38
02
96
40
42
31
56
11
92
33
56
82
99
29
11
00
18
19
39
69
89
93

OO0 OO0 OOIEDIIOODEOOOIEOOOOOOOOGOO®

FHAD-14 SWMM Report

01:
02:
00:
02:
00:
00:
01:
00:
01:
00:
00:
01:
00:
01:
00:
01:
01:
01:
02:
02:
02:
02:
00:
02:
01:
01:
01:
01:
02:
02:
02:
01:
01:
01:
01:
01:
01:
01:
01:

14
05
58
05
46
55
22
36
18
46
41
11
52
10
50
16
27
59
02
12
25
25
56
29
30
o7
23
13
02
03
03
17
40
05
09
55
15
29
12

3.

17.

14.
.18

61

06

96

.48

.42
.70

.99

.06

.22

.37
.10

.11

.01
.15

.16

.26

.28

.42
.30

.32

.17
.38

.40



FHAD-14 SWMM Report

SG310-0UT DUMMY 11.94 Q0 04:03
SG320-0UT DUMMY 58.94 0 01:50

>k 3k 5k ok 3k >k >k >k 5k ok 5k >k %k >k ok 5k %k >k %k %k 5k 5k %k %k k

Conduit Surcharge Summary
3k 3k 3k 3k 5k 5k 3k %k %k %k >k >k 3k 3k 5k 5k 5k %k >k K % %k %k %k k

--------- Hours Full --------
Conduit Both Ends Upstream Dnstream
Fi14 2.13 2.13 2.13

Analysis begun on: Wed Jul 20 14:49:39 2022
Analysis ended on: Wed Jul 20 14:49:39 2022
Total elapsed time: < 1 sec

Hours Hours
Above Full Capacity
Normal Flow Limited



Existing Ridgegate Pkwy (Couplet) SWMM Report

EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.015)

HAPPY CANYON CREEK MDP & FHAD
BASELINE HYDROLOGY SWMM MODEL
100-YR, 2-HR STORM, EXISTING COUPLET

WARNING 08: elevation drop exceeds length for Conduit A320-DF

3k 3k 5k 5k 3k >k >k 5k 5k ok 5k >k >k 5k ok 5k >k %k >k 5k ok 5k >k >k >k 5k ok 5k >k %k 5k 5k 5k >k >k >k 5k 5k 5k >k >k >k 5k ok >k >k %k >k 5k 5k >k %k %k >k 5k %k %k

NOTE: The summary statistics displayed in this report are
based on results found at every computational time step,

not just on results from each reporting time step.
3k 3k 3k 3k 5k 5k 5k >k %k >k >k >k 3k 3k 5k 5k 5k 5k >k %k >k %k >k 3k >k 5k 5k 5k 5k %k %k %k >k >k 3k >k >k 5k 5k >k %k %k %k >k 3k >k >k >k >k >k >k %k ) % %k %k %k

>k >k 5k 5k ok >k %k %k 5k 5k 5k %k %k k k %k

Analysis Options

K 3k 3k 3k 5k %k %k 5k Xk >k %k %k %k %k %k %k
Flow Units ............... CFS
Process Models:
Rainfall/Runoff ........ NO
RDIT ... .iiiiiiiinnnnnns NO
Snowmelt ............... NO
Groundwater ............ NO
Flow Routing ........... YES
Ponding Allowed ........ NO
Water Quality .......... NO
Flow Routing Method ...... KINWAVE
Starting Date ............ 01/01/2005 00:00:00
Ending Date .............. 01/05/2005 00:00:00
Antecedent Dry Days ...... 0.0
Report Time Step ......... 00:05:00

Routing Time Step ........ 30.00 sec



Existing Ridgegate Pkwy (Couplet) SWMM Report

>k 3k 3k 3k 5k 5k 5k 3k %k %k %k >k >k 3k 5k 5k 5k 5k Kk %k % %k %k %k k Volume Volume
Flow Routing Continuity acre-feet 10”6 gal
kokkokokokokkkkkkkokokkkkkkkkkkkk 0000 _________ oo o--
Dry Weather Inflow ....... 0.000 0.000
Wet Weather Inflow ....... 0.000 0.000
Groundwater Inflow ....... 0.000 0.000
RDII Inflow .......ccuu... 0.000 0.000
External Inflow .......... 1201.030 391.373
External Outflow ......... 1221.397 398.010
Flooding Loss ............ 0.000 0.000
Evaporation Loss ......... 0.000 0.000
Exfiltration Loss ........ 0.000 0.000
Initial Stored Volume .... 0.000 0.000
Final Stored Volume ...... 2.961 0.965
Continuity Error (%) ..... -1.942

3k 3k 3k 3k 3k >k %k 3k 5k 3k 3k >k %k 5k 3k 3k %k %k >k 5k 3k %k >k %k ok 5k sk %k k k ok k

Highest Flow Instability Indexes
3k 3k 3k ok 5k 5k 3k 3K 3k 3k 3k Sk Sk Sk ok ok ok 3k 3k 3k >k sk sk koko sk sk kR k k%
Link HC@36-DF (50)

Link H22 (490)

Link GA999-DF (40)

Link H20 (39)

Link H18 (39)

3k 3k 3k 3k 3k 3k >k 3k 5k 3k %k >k %k 5k 5k 3k %k >k %k 5k %k %k %k k ok

Routing Time Step Summary
3K 3k 3k 3k 5k 5k 3k 3K 3k 3k 3k 3k Sk sk ok ok ok 3k 3k kK >k sk ckkok

Minimum Time Step : 30.00 sec
Average Time Step : 30.00 sec
Maximum Time Step : 30.00 sec
Percent in Steady State 0.00
Average Iterations per Step : 1.00
Percent Not Converging 0.00



>k 3k 5k ok 3k >k %k 5k 5k ok >k %k %k 5k 5k %k k %

Node Depth Summary
>k 3k 3k ok 5k %k 5k %k %k %k %k %k >k %k 5k %k k Xk

Existing Ridgegate Pkwy (Couplet) SWMM Report

Average

Depth

Node Type Feet
Alee JUNCTION 0.00
A105 JUNCTION 0.00
Al1le JUNCTION 0.00
A120 JUNCTION 0.00
A125 JUNCTION 0.00
Al130 JUNCTION 0.00
A134 JUNCTION 0.00
A135 JUNCTION 0.00
Al40 JUNCTION 0.00
Al150 JUNCTION 0.00
Al160 JUNCTION 0.00
Al170 JUNCTION 0.00
A180 JUNCTION 0.00
A190 JUNCTION 0.00
A195 JUNCTION 0.00
A200 JUNCTION 0.00
A210 JUNCTION 0.00
A215 JUNCTION 0.00
A220 JUNCTION 0.00
A230 JUNCTION 0.00
A234 JUNCTION 0.00
A235 JUNCTION 0.00
A240 JUNCTION 0.00
A245 JUNCTION 0.00
A250 JUNCTION 0.00

Maximum
Depth
Feet

OO0 OO0 OOTODOIOOOOOO®
(o]
(O]

Maximum Time of Max
Occurrence
days hr:min

HGL

O OO0 OOODOOOOOOOO®

00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

Reported
Max Depth
Feet

OO OO OOODOOOOOOOO®
(o]
(O]



A260
A263
A264
A265
A270
A275
A276
A280
A285
A290
A295
A300
A304
A305
A310
A314
A315
A320
A325
A330
A340
A345
A350
A360
A370
A375
A380
A390
A395
A400
B10©
B110
B120
B130
B134
B135

JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION

OO0 OO ODTDIOTLIIEOODNIIEOOTOIOIOOODOOOOOOOO®

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.02
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

Existing Ridgegate Pkwy (Couplet) SWMM Report

OO0 OO OOTDIOOTOLIEOOOOOIFRR OO0

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.66
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

5991.
6066.
6066 .
6006.
5966.
5971.
5971.
5961.
6016.
5929.
5994.
5886.
5971.
5891.
5870.
5916.
5870.
5870.
5836.
5815.
5809.
5809.
5795.
5781.
5760.
5760.
5737.
5698.
5696.
5668.
6381.
6316.
6301.
6239.
6361.
6239.

00
00
00
00
00
00
00
00
00
00
66
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

OO0 OO0 OOTDIOTLIEOODEOTOOIEOOODOOOOOOGOO®

00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:

00
00
00
00
00
00
00
00
00
00
40
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

OO0 OO OOTDIIOOTOLOLIEOOOOOIFRR OO0

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.66
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00



BGOO1
BGOO2
BGOO3
BGoo4
BGOO5
BGOO6
BGOO7
BGOOS8
BGOO9
BGO10
BGO11
BG109
BG111
BG999
BHOO1
BHOO2
BHOO3
BH100
BH999
Clo0
Cl1ie
C120
C125
C130
C140
C150
C153
C154
C155
€159
Cle0
C170
C175
C180
C185
€190

JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION

OO0 OO ODTDIOTLIIEOODNIIEOOTOIOIOOODOOOOOOOO®

.04
.05
.07
.09
.10
.11
.12
.13
.16
.16
.16
.06
.03
.16
.02
.03
.04
.00
.04
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
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OO0 00O NOONMNDNMDNUERNMNUVTUVUVUUDRDADDWNN

.35
.84
.57
.23
.49
.95
.15
.34
.86
.85
.32
.73
.81
.28
.35
.27
.45
.38
.38
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

6277.
6242.
6198.
6164.
6129.
6089.
6050.
6020.
5980.
5952.
5890.
6057.
5948.
5840.
6382.
6317.
6302.
6360.
6240.
6441.
6396.
6351.
6351.
6311.
6283.
6246.
6376.
6307.
6256.
6246.
6216.
6171.
6171.
6150.
6150.
6109.

35
84
57
23
49
95
15
34
86
85
32
73
81
28
35
27
45
38
38
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

OO0 OO0 OOTDIOTLIEOODEOTOOIEOOODOOOOOOGOO®

00:
00:
00:
01:
01:
01:
01:
01:
01:
01:
01:
00:
00:
01:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:

52
56
59
03
06
09
14
17
22
25
37
56
48
45
34
44
48
34
59
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

OO0 00O NOONMNDNMDNUERNMNUVTUVUVUUDRDADDWNN

.35
.84
.57
.23
.48
.95
.15
.33
.85
.85
.31
.73
.81
.28
.35
.26
.45
.38
.38
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00



D160
Di11e
D120
D136
E100
E105
E1l10
E120
E125
E130
E135
El40
E150
E155
E160
E1l70
E180
E183
E184
E185
E190
E200
E204
E205
E210
Fleo
F110
F120
F125
F130
F140
G1leo
G1e5
Gl1e
G120
GAoo1

JUNCTION
JUNCTION
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6276.
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6241.
6196.
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6161.
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6021.
5981.
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5981.
5953.
5891.
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GA0O2
GAQO3
GA0O4
GAQO5
GAOO6
GAQO7
GAOOS8
GALO9
GAO10
GAo11
GAQ12
GA999
Gveo1l
GVeo2
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H130
H140
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H210
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HCe02
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JUNCTION
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.15
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.21
.03
.16
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.00
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.04
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.02
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.00
.07
.07
.08
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.62
.78
.98
.25
.24
.60
.75
.04
.23
.78
.98
.98
.78
.67
.84
.50
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.12
.00
.00
.75
.00
.00
.37
.37
.51

5919.
5894.
5889.
5866.
5845.
5794.
5782.
5775.
5765.
5739.
5724.
5710.
6008.
5974.
5907.
5811.
5951.
5919.
5919.
5896.
5892.
5865.
5865.
5844.
5793.
5783.
5783.
5818.
5763.
5737.
5738.
5722.
5708.
6403.
6388.
6343.
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44
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.78
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.25
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.60
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.23
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.00
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.37
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HCo13
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JUNCTION
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.08
.13
.13
.09
.05
.09
.09
.11
.12
.12
.33
.33
.30
.27
.15
.39
.47
.44
.22
.20
.19
.18
.43
.43
.39
.38
.38
.34
.30
.40
.42
.41
.00
.34
.02
.03
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.52
.71
.71
.34
.53
.33
.31
.10
.25
.24
.78
.78
.53
.50
.72
.01
.00
.49
.60
.69
.11
.02
.07
.06
.06
.10
.10
.06
.78
.04
.53
.48
.00
.74
.85
.97

6321.
6305.
6285.
6261.
6240.
6241.
6204.
6194.
6165.
6113.
6116.
6103.
6093.
6074.
6050.
6012.
5977.
5965.
5929.
5890.
5869.
5840.
5843.
5823.
5817.
5816.
5803.
5787.
5765.
5766.
5744.
5714.
5698.
5701.
6361.
6387.
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02:
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00:
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00:
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54
09
11
14
17
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19
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34
38
42
43
46
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02
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12
12
17
26
00
25
40
42
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.51
.71
.70
.33
.52
.32
.31
.10
.23
.23
.77
.78
.53
.49
.72
.00
.99
.48
.59
.69
.11
.02
.06
.06
.05
.09
.10
.05
.78
.03
.52
.48
.00
.74
.85
.96



HC116
HC117
HC119
HC122
HC123
HC124
HC999
MT100
MT110
OHoo1
OHoO2
OHoe3
OHoo4
OHOO5
OHooL6
OHoo7
OHoo8
OHo09
OHO10
OH999
ORO0O1
OR0062
OR0OO3
OR999
SGoo1
5$GOO2
SGO0O3
SG999
HC-OUTFALL
GVoo4
GA309
GA310
GA311
GA350
HC310
HC320

JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
OUTFALL

DIVIDER

STORAGE

STORAGE

STORAGE

STORAGE

STORAGE

STORAGE
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.04
.05
.06
.03
.05
.03
.34
.01
.06
.02
.05
.07
.08
.10
.15
.15
.14
.15
.14
.13
.03
.04
.08
.09
.21
.23
.24
.24
.00
.27
.15
.29
.57
.08
.18
.14
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.70
.64
.51
.58
.02
.95
.73
.73
.21
.37
.98
.74
.21
.92
.05
.05
.49
.58
.58
.95
.15
.09
.09
.05
.80
.83
.42
.42
.00
.50
.19
.73
.34
.57
.80
.62

6085.
6070.
6067.
6016.
5972.
5915.
5673.
6375.
6302.
6441.
6397.
6353.
6312.
6284.
6260.
6250.
6219.
6174.
6153.
6111.
6282.
6222.
6199.
6112.
5885.
5885.
5840.
5760.
5666.
5855.
5925.
5903.
5895.
5783.
6358.
6310.
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51
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02
95
73
73
21
37
98
74
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92
05
05
49
58
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09
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42
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34
57
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62
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01:
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00
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25
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00
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39
13
02
03
03
05
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.69
.64
.51
.58
.02
.95
.73
.72
.21
.37
.98
.73
.21
.92
.05
.05
.49
.58
.58
.94
.15
.09
.09
.05
.80
.83
.42
.42
.00
.50
.19
.73
.34
.57
.80
.62



MT300
OH31e
OH320
SG31e
SG320
HC326
GvV3e1
GV302
TOD_Pond

>k 3k 3k 3k 3k 3k %k 5k 5k 3k %k >k %k 5k 5k %k %k k ok

Node Inflow Summary
3k 3k 3k 3k 5k 5k 3k 3K 3k 3k >k >k sk skoskok ok ki k

STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
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.33
.40
.31
.68
.18
.01
.08
.13
.44
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.25
.62
.94
.89
.61
.32
.50
.66
.06

6309.
6327.
6292.
5892.
5846.
5844.
6012.
5977.
5978.
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00
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17
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.25
.62
.94
.89
.61
.32
.49
.66
.05

JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
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JUNCTION
JUNCTION
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.92
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10”6 gal

3.28
4.08
3.59
5.06
3.49
1.85
4.76
4.2
4.75
4.04
3.55
2.82
2.69
2.86
2.6

T
In
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flow
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3.28
4.08
3.59
5.06
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1.85
4.76
4.2
4.75
4.04
3.55
2.82
2.69
2.86
2.6

Flow

Balance

E
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Percent
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Existing Ridgegate Pkwy (Couplet) SWMM Report

A200 JUNCTION 126.22 126.22 0 00:44 3.08 3.08 0.000
A210 JUNCTION 78.30 78.30 0 00:54 3.06 3.06 0.000
A215 JUNCTION 104.15 104.15 0 00:54 3.82 3.82 0.000
A220 JUNCTION 98.17 98.17 0 00:50 3.11 3.11 0.000
A230 JUNCTION 58.67 58.67 0 00:40 1 1 0.000
A234 JUNCTION 90.39 90.39 0 00:48 2.63 2.63 0.000
A235 JUNCTION 101.28 101.28 0 00:48 3.02 3.02 0.000
A240 JUNCTION 123.72 123.72 0 00:44 2.91 2.91 0.000
A245 JUNCTION 54.50 54.50 0 00:42 1.11 1.11 0.000
A250 JUNCTION 48.07 48.07 0 00:46 1.38 1.38 0.000
A260 JUNCTION 88.62 88.62 @0 00:52 2.99 2.99 0.000
A263 JUNCTION 60.53 60.53 0 00:56 2.36 2.36 0.000
A264 JUNCTION 64.26 64.26 0 01:04 2.95 2.95 0.000
A265 JUNCTION 47.33 47.33 0 00:50 1.53 1.53 0.000
A270 JUNCTION 69.36 69.36 0 01:08 3.59 3.59 0.000
A275 JUNCTION 155.93 155.93 0 00:42 4.06 4.06 0.000
A276 JUNCTION 63.38 63.38 0 00:42 1.28 1.28 0.000
A280 JUNCTION 113.33 113.33 0 00:52 3.9 3.9 0.000
A285 JUNCTION 41.12 41.12 Q0 00:50 1.28 1.28 0.000
A290 JUNCTION 113.44 113.44 0 00:54 3.95 3.95 0.000
A295 JUNCTION 106.03 106.03 0 00:40 1.98 1.98 0.000
A300 JUNCTION 169.32 169.32 0 00:44 4.88 4.88 0.000
A304 JUNCTION 72.54 72.54 0 01:02 3.16 3.16 0.000
A305 JUNCTION 36.49 36.49 0 00:56 1.4 1.4 0.000
A310 JUNCTION 59.87 59.87 @ 00:56 2.25 2.25 0.000
A314 JUNCTION 48.92 48.92 0 01:08 2.57 2.57 0.000
A315 JUNCTION 43.11 43.11 0 01:04 2.02 2.02 0.000
A320 JUNCTION 51.57 51.57 0 00:52 1.86 1.86 0.000
A325 JUNCTION 158.08 158.08 0 00:42 4.21 4.21 0.000
A330 JUNCTION 90.66 90.66 0 00:54 3.37 3.37 0.000
A340 JUNCTION 65.70 65.70 0 01:08 3.62 3.62 0.000
A345 JUNCTION 30.09 30.09 0 00:56 1.28 1.28 0.000
A350 JUNCTION 64.75 64.75 Q0 00:50 2.13 2.13 0.000
A360 JUNCTION 82.02 82.02 0 01:00 3.7 3.7 0.000
A370 JUNCTION 96.13 96.13 0 00:44 2.54 2.54 0.000
A375 JUNCTION 53.59 53.59 0 01:08 2.98 2.98 0.000



Existing Ridgegate Pkwy (Couplet) SWMM Report

A380 JUNCTION 83.99 83.99 0 00:54 2.97 2.97 0.000
A390 JUNCTION 92.59 92.59 0 00:56 3.72 3.72 0.000
A395 JUNCTION 63.96 63.96 0 00:40 1.13 1.13 0.000
A400 JUNCTION 185.29 185.29 0 00:42 5.15 5.15 0.000
B100 JUNCTION 199.28 199.28 0 00:34 3.29 3.29 0.000
B110 JUNCTION 144.63 144.63 0 00:42 3.29 3.29 0.000
B120 JUNCTION 109.36 109.36 0 00:44 2.91 2.91 0.000
B130 JUNCTION 69.66 69.66 0 00:52 2.34 2.34 0.000
B134 JUNCTION 64.04 64.04 0 00:34 1.07 1.07 0.000
B135 JUNCTION 133.52 133.52 0 00:50 4.43 4.43 0.000
BGOO1 JUNCTION 0.00 139.10 @0 00:52 %] 4.62 0.000
BGOO2 JUNCTION 0.00 226.38 0 00:56 %] 7.23 0.000
BGOO3 JUNCTION 0.00 367.17 @ 00:59 %] 11.9 0.000
BGoo4 JUNCTION 0.00 535.15 0 01:03 %] 17.7 0.000
BGOO5 JUNCTION 0.00 621.63 Q0 01:06 %] 20.6 0.000
BGOO6 JUNCTION 0.00 771.93 0 01:09 %] 26.6 0.000
BGOO7 JUNCTION 0.00 854.01 0 01:14 %] 30.2 0.000
BGOO8 JUNCTION 0.00 918.42 0 01:17 %] 33 0.000
BGOO9 JUNCTION 0.00 1168.27 Q0 01:22 (%] 45.7 0.000
BGO10 JUNCTION 0.00 1193.90 0 01:25 (%] 47.3 0.000
BGO11 JUNCTION 0.00 1286.26 0 01:37 (%] 56.5 0.000
BG109 JUNCTION 0.00 148.84 0 00:56 %] 5.66 0.000
BG111 JUNCTION 0.00 42.80 0 00:48 %] 1.31 0.000
BG999 JUNCTION 0.00 1309.95 0 01:45 %] 59.7 0.000
BHOO1 JUNCTION 0.00 199.28 0 00:34 %] 3.29 0.000
BHOO2 JUNCTION 0.00 330.29 0 00:43 %] 6.6 0.000
BHOO3 JUNCTION 0.00 428.62 0 00:48 %] 9.54 0.000
BH100 JUNCTION 0.00 64.04 0 00:34 %] 1.07 0.000
BH999 JUNCTION 0.00 632.78 @0 00:57 %] 17.5 0.000
Clo0 JUNCTION 102.29 102.29 0 00:48 3 3 0.000
Cl1ie JUNCTION 138.50 138.50 0 00:44 3.47 3.47 0.000
C120 JUNCTION 71.58 71.58 0 00:48 2.28 2.28 0.000
C125 JUNCTION 100.85 100.85 0 00:54 3.7 3.7 0.000
C130 JUNCTION 195.93 195.93 0 00:42 4.72 4.72 0.000
C140 JUNCTION 100.45 100.45 0 00:40 2.11 2.11 0.000
C150 JUNCTION 49.62 49.62 0 00:54 1.81 1.81 0.000



Existing Ridgegate Pkwy (Couplet) SWMM Report

C153 JUNCTION 218.37 218.37 0 00:42 5.17 5.17 0.000
C154 JUNCTION 178.02 178.02 0 00:42 4.36 4.36 0.000
C155 JUNCTION 112.11 112.11 0 00:44 3.08 3.08 0.000
€159 JUNCTION 178.38 178.38 0 00:42 4.41 4.41 0.000
Cle60 JUNCTION 173.30 173.30 0 00:42 3.74 3.74 0.000
C170 JUNCTION 99.48 99.48 0 00:52 3.64 3.64 0.000
C175 JUNCTION 90.61 90.61 0 00:54 3.29 3.29 0.000
€180 JUNCTION 60.49 60.49 0 00:44 1.54 1.54 0.000
C185 JUNCTION 99.02 99.02 0 00:54 3.64 3.64 0.000
C190 JUNCTION 75.81 75.81 0 00:50 2.55 2.55 0.000
D100 JUNCTION 134.70 134.70 0 00:48 3.97 3.97 0.000
D110 JUNCTION 129.08 129.08 0 00:48 3.78 3.78 0.000
D120 JUNCTION 117.57 117.57 0 00:42 2.46 2.46 0.000
D130 JUNCTION 119.46 119.46 0 00:44 3.06 3.06 0.000
E100 JUNCTION 83.59 83.59 0 00:54 2.99 2.99 0.000
E105 JUNCTION 56.48 56.48 0 00:48 1.63 1.63 0.000
E110 JUNCTION 98.78 98.78 Q0 00:46 2.56 2.56 0.000
E120 JUNCTION 80.21 80.21 0 00:48 2.4 2.4 0.000
E125 JUNCTION 71.04 71.04 Q0 00:50 2.27 2.27 0.000
E130 JUNCTION 95.50 95.50 0 00:46 2.55 2.55 0.000
E135 JUNCTION 93.39 93.39 @0 00:52 3.14 3.14 0.000
E140 JUNCTION 113.20 113.20 0 00:44 2.81 2.81 0.000
E150 JUNCTION 77.62 77.62 Q0 00:46 2.05 2.05 0.000
E155 JUNCTION 98.43 98.43 0 00:58 3.92 3.92 0.000
E160 JUNCTION 110.46 110.46 @0 00:52 3.49 3.49 0.000
E170 JUNCTION 106.03 106.03 0 00:46 2.82 2.82 0.000
E180 JUNCTION 53.89 53.89 0 o01:10 3.14 3.14 0.000
E183 JUNCTION 89.36 89.36 0 00:58 3.56 3.56 0.000
E184 JUNCTION 60.11 60.11 0 00:54 2.1 2.1 0.000
E185 JUNCTION 91.86 91.86 0 00:58 3.72 3.72 0.000
E190 JUNCTION 39.39 39.39 0 00:54 1.52 1.52 0.000
E200 JUNCTION 68.54 68.54 0 01:04 3.22 3.22 0.000
E204 JUNCTION 42.80 42.80 0 00:48 1.31 1.31 0.000
E205 JUNCTION 135.05 135.05 0 00:46 4.18 4.18 0.000
E210 JUNCTION 58.33 58.33 Q0 01:06 2.96 2.96 0.000
F100 JUNCTION 114.33 114.33 0 00:44 2.87 2.87 0.000
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F110 JUNCTION 136.80 136.80 0 00:44 3.39 3.39 0.000
F120 JUNCTION 182.47 182.47 0 00:44 5.33 5.33 0.000
F125 JUNCTION 58.37 58.37 @0 00:52 2.02 2.02 0.000
F130 JUNCTION 93.92 93.92 0 00:52 3.19 3.19 0.000
F140 JUNCTION 44,52 44,52 @ 00:56 1.86 1.86 0.000
G100 JUNCTION 53.92 53.92 0 01:14 3.45 3.45 0.000
G105 JUNCTION 70.26 70.26 0 00:42 1.96 1.96 0.000
G110 JUNCTION 79.63 79.63 0 00:48 2.59 2.59 0.000
G120 JUNCTION 106.27 106.27 Q0 00:50 3.95 3.95 0.000
GAoo1 JUNCTION 0.00 176.17 0 00:46 %] 5.84 0.000
GAQO2 JUNCTION 0.00 308.56 0 01:13 %] 12.8 0.000
GAOO3 JUNCTION 0.00 187.82 0 02:02 %] 14.9 0.000
GAQO4 JUNCTION 0.00 193.99 0 02:03 %] 16 0.000
GAOO5 JUNCTION 0.00 260.06 0 01:38 %] 21 0.000
GAQL6 JUNCTION 0.00 281.91 0 01:43 %] 23.9 0.000
GA0O7 JUNCTION 0.00 308.27 0 02:00 %] 27.4 0.000
GAQO8 JUNCTION 0.00 359.29 0 02:03 %] 32.9 0.000
GAOO9 JUNCTION 0.00 432.19 0 01:20 %] 37.2 0.000
GAQ10 JUNCTION 0.00 497.13 0 01:12 %] 41.5 -0.000
GAO11 JUNCTION 0.00 641.90 0 00:56 %] 47.2 0.000
GAQ12 JUNCTION 0.00 731.69 0 01:04 %] 50.7 0.000
GA999 JUNCTION 0.00 768.96 0 01:07 %] 52.1 0.000
GVvVeo1l JUNCTION 0.00 71.11 0 01:17 %] 2.87 0.000
GVo0e2 JUNCTION 0.00 104.00 0 01:40 %] 5.79 0.000
GVeo3 JUNCTION 0.00 237.67 Q0 00:46 %] 13.1 0.000
GV999 JUNCTION 0.00 327.69 0 01:29 %] 18.7 0.000
H100 JUNCTION 176.17 176.17 0 00:46 5.84 5.84 0.000
H110 JUNCTION 174.94 174.94 0 00:42 4.46 4.46 0.000
H115 JUNCTION 123.55 123.55 0 00:38 2.49 2.49 0.000
H120 JUNCTION 68.81 68.81 0 00:48 2.15 2.15 0.000
H130 JUNCTION 50.88 50.88 0 00:44 1.27 1.27 0.000
H140 JUNCTION 27.43 27.43 0 00:56 1.09 1.09 0.000
H145 JUNCTION 82.20 82.20 0 01:04 3.87 3.87 0.000
H150 JUNCTION 123.84 123.84 0 00:44 2.85 2.85 0.000
H160 JUNCTION 50.36 50.36 0 01:14 3.2 3.2 0.000
H170 JUNCTION 54.20 54.20 0 00:58 2.3 2.3 0.000
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H180 JUNCTION 110.42 110.42 0 00:46 3.3 3.3 0.000
H185 JUNCTION 118.49 118.49 0 00:52 4.32 4.32 0.000
H190 JUNCTION 228.56 228.56 Q0 00:36 4.27 4.27 0.000
H200 JUNCTION 101.49 101.49 0 00:46 2.98 2.98 0.000
H205 JUNCTION 136.56 136.56 0 00:40 2.63 2.63 0.000
H210 JUNCTION 101.91 101.91 0 00:52 3.38 3.38 0.000
H220 JUNCTION 42.78 42.78 Q0 00:50 1.38 1.38 0.000
HCo01 JUNCTION 0.00 234.42 0 00:44 %] 7.35 0.000
HCo02 JUNCTION 0.00 428.19 0 00:40 %] 10.9 0.000
HCo03 JUNCTION 0.00 436.18 0 01:05 %] 16.1 0.000
HCoo4 JUNCTION 0.00 940.98 0 00:54 %] 30.5 0.000
HCo05 JUNCTION 0.00 1028.19 0 01:09 %] 35.3 0.000
HCo06 JUNCTION 0.00 1141.67 @0 01:09 %] 39.3 0.000
HCo07 JUNCTION 0.00 1227.88 0 01:13 %] 42.9 0.000
HCo08 JUNCTION 0.00 1288.41 Q0 01:16 %] 45.9 0.000
HCo09 JUNCTION 0.00 1789.46 0 01:14 %] 63.4 0.000
HCo10 JUNCTION 0.00 1840.91 0 01:18 %] 66.3 0.000
HCo11 JUNCTION 0.00 1948.03 0 01:20 %] 71.8 0.000
HCO12 JUNCTION 0.00 2002.17 0 01:22 %] 75 0.000
HCo13 JUNCTION 0.00 2053.91 0 01:27 %] 78.2 0.000
HCo14 JUNCTION 0.00 3546.14 Q0 01:26 %] 149 0.000
HCO15 JUNCTION 0.00 3674.40 0 01:28 %] 156 0.000
HCO16 JUNCTION 0.00 3678.23 0 01:30 %] 157 0.000
HCo17 JUNCTION 0.00 3826.13 0 01:31 %] 165 0.000
HCO18 JUNCTION 0.00 3853.26 0 01:34 %] 168 0.000
HCoO19 JUNCTION 0.00 4007.98 0 01:38 %] 178 0.000
HCo20 JUNCTION 0.00 4108.50 0 01:41 %] 187 0.000
HCo21 JUNCTION 0.00 4164.43 0 01:42 %] 191 0.000
HCO22 JUNCTION 0.00 4241.43 Q0 01:46 %] 199 0.000
HCO23 JUNCTION 0.00 4347.91 0 01:50 %] 209 0.000
HCo24 JUNCTION 0.00 4419.12 @ 01:55 %] 216 0.000
HCO25 JUNCTION 0.00 4430.35 0 01:59 %] 218 0.000
HCO26 JUNCTION 0.00 5678.33 @ 01:56 %] 282 0.000
HCo27 JUNCTION 0.00 5695.67 0 02:01 %] 285 0.000
HCO28 JUNCTION 0.00 5748.04 0 02:02 %] 290 0.000
HCO29 JUNCTION 0.00 6023.36 0 02:02 %] 309 0.000
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HCo30 JUNCTION 0.00 6037.64 0 02:04 %] 311 0.000
HCo31 JUNCTION 0.00 6063.88 0 02:08 %] 315 0.000
HCO32 JUNCTION 0.00 6092.71 0 02:12 %] 320 0.000
HCO33 JUNCTION 0.00 6182.51 0 02:12 %] 332 0.000
HCo34 JUNCTION 0.00 6178.72 0 02:17 %] 335 0.000
HCO35 JUNCTION 0.00 6135.20 0 02:26 %] 339 0.000
HCO36 JUNCTION 0.00 6589.05 0 02:25 %] 392 0.000
HCO37 JUNCTION 0.00 6589.32 0 02:25 %] 393 0.000
HC103 JUNCTION 0.00 166.94 0 00:40 %] 3.49 0.000
HC104 JUNCTION 0.00 194.13 0 00:42 %] 4.76 0.000
HC116 JUNCTION 0.00 90.39 0 00:48 %] 2.63 -0.000
HC117 JUNCTION 0.00 183.31 0 00:56 %] 5.71 0.000
HC119 JUNCTION 0.00 123.81 0 01:00 %] 5.31 0.000
HC122 JUNCTION 0.00 41.12 0 00:50 %] 1.28 0.000
HC123 JUNCTION 0.00 72.54 0 01:02 %] 3.16 0.000
HC124 JUNCTION 0.00 48.92 0 01:08 %] 2.57 0.000
HC999 JUNCTION 0.00 6579.63 0 02:30 %] 398 0.000
MT100 JUNCTION 0.00 218.37 0 00:42 %] 5.17 0.000
MT110 JUNCTION 0.00 225.69 @0 01:15 %] 9.53 0.000
OHoo1 JUNCTION 0.00 102.29 0 00:48 %] 3 0.000
OHoO2 JUNCTION 0.00 232.80 0 00:51 %] 6.49 0.000
OHoe3 JUNCTION 0.00 399.02 0 00:56 %] 12.5 0.000
OHoo4 JUNCTION 0.00 362.89 0 01:29 %] 17.3 0.000
OHOO5 JUNCTION 0.00 400.93 0 01:12 %] 19.4 0.000
OHoL6 JUNCTION 0.00 694.89 @0 01:15 %] 32 0.000
OHoo7 JUNCTION 0.00 840.46 0 01:13 %] 38.3 0.000
OHoo8 JUNCTION 0.00 921.92 0 01:15 %] 42 0.000
OHo09 JUNCTION 0.00 1040.41 0 01:23 %] 49.2 0.000
OHO10 JUNCTION 0.00 1139.41 0 01:24 %] 54.4 0.000
OH999 JUNCTION 0.00 1177.11 0 01:30 %] 57.1 0.000
OROO1 JUNCTION 0.00 134.70 0 00:48 %] 3.97 0.000
OR0062 JUNCTION 0.00 245.62 0 00:58 %] 7.86 0.000
OR0OO3 JUNCTION 0.00 330.24 0 01:00 %] 10.4 0.000
OR999 JUNCTION 0.00 413.92 0 01:07 %] 13.5 0.000
SGoo1 JUNCTION 0.00 11.94 Q0 04:03 %] 3.45 0.000
5$GOO2 JUNCTION 0.00 70.69 0 00:44 %] 5.41 0.000
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SGOO3 JUNCTION 0.00 58.94 0 01:50 0 8.05 0.000
SG999 JUNCTION 0.00 119.33 0 01:23 0 12 0.000
HC-OUTFALL OUTFALL 0.00 6579.63 0 02:30 0 398 0.000
GVeo4 DIVIDER 0.00 308.81 0 01:03 0 16.5 0.000
GA309 STORAGE 0.00 460.93 0 00:43 0 12.8 0.016
GA310 STORAGE 0.00 363.28 0 01:12 0 14.9 0.006
GA311 STORAGE 0.00 194.53 © 01:58 0 16.2 0.074
GA350 STORAGE 0.00 360.72 0 01:59 0 33 0.453
HC310 STORAGE 0.00 677.25 0 00:43 0 16.1 -0.001
HC320 STORAGE 0.00 1110.90 @ 00:55 0 35.3 0.036
MT300 STORAGE 0.00 395.32 0 00:43 0 9.53 0.058
OH31e STORAGE 0.00 548.93 0 00:59 0 17.3 0.005
OH320 STORAGE 0.00 401.11 0 01:08 0 19.4 0.044
SG310 STORAGE 0.00 53.92 0 01:14 0 3.45 0.014
SG320 STORAGE 0.00 140.71 0 00:56 0 8.05 0.045
HC326 STORAGE 0.00 158.08 0 00:42 0 4.21 0.055
GVvV301 STORAGE 0.00 114.33 0 00:44 0 2.87 0.020
GV302 STORAGE 0.00 186.33 0 00:52 0 6.25 0.076
TOD_Pond STORAGE 0.00 155.93 0 00:42 0 4.06 0.264
3k 3k 3k ok ok 5k 3k K Kk k sk kkosk sk sk kK k k
Node Flooding Summary
3k 3k 3k ok 5k 5k 3k 3K kK %k sk sk kkosk sk kR ok ok k
No nodes were flooded.
3k 3k 3k 3k 5k %k 5k Xk %k %k %k %k %k %k 5k 5k >k k Kk k %k %k
Storage Volume Summary
3k 3k 3k 3k 5k 5k 5k %k %k %k %k >k %k %k 5k 5k >k k Kk k %k %k
Average Avg Evap Exfil Maximum Max Time of Max Maximum
Volume Pcnt Pcnt Pcnt Volume Pcnt Occurrence Outflow

Storage Unit 1000 ft3 Full Loss Loss 1000 ft3 Full days hr:min CFs
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GA309 5.080 1 0 0 412.453 54 0 01:13 308.56
GA310 19.181 1 0 %) 885.762 50 0 02:02 187.82
GA311 86.697 15 0 0 339.651 60 0 02:02 193.99
GA350 0.710 0 0 %) 36.229 3 0 02:03 359.29
HC310 3.076 0 0 ) 379.456 29 @ 01:05 436.18
HC320 7.247 1 0 %) 630.401 62 0 01:09 1028.19
MT300 13.268 1 0 0 575.055 45 0 01:14 225.69
OH310 9.363 1 0 0 599.753 72 0 01:28 362.89
OH320 2.234 0 0 0 103.934 12 0 01:11 400.93
SG310 74.411 7 0 %) 334.570 29 0 04:03 11.94
SG320 62.062 6 0 0 359.524 34 @ 01:49 58.94
HC326 31.234 3 0 0 419.274 38 0 01:55 30.39
GV3e1 1.516 0 0 0 120.466 26 0 01:17 71.11
GV302 121.911 9 0 0 449.575 31 0 01:40 104 .00
TOD_Pond 78.297 19 0 0 276.611 69 @ 01:06 114.88
%k ok >k ok >k >k sk ok ok >k ok >k ok %k ok ok %k ok >k ok k ok ok
Outfall Loading Summary
%k 5k >k ok >k >k sk ok ok >k ok >k ok %k >k ok >k ok >k ok %k ok k

Flow Avg Max Total

Freq Flow Flow Volume
Outfall Node Pcnt CFs CFs 1076 gal
HC-OUTFALL 99.82 154.23  6579.63 397.981
System 99.82 154.23  6579.63 397.981

>k 3k 5k 5k 3k >k %k 5k ok 5k >k %k %k 5k 5k %k %k k k %k

Link Flow Summary
>k 3k 3k 3k 5k 5k 5k 5k %k %k %k %k >k >k >k 5k >k %k k Xk
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A100-DF
A105-DF
Al1l
A110-DF
Al12
A120-DF
A125-DF
Al3
Al130
A130-DF
A134-DF
A135
A135-DF
Al4
A140-DF
Al5
A150-DF
Al6
A160-DF
Al7
A1706-DF
Al18
A180-DF
Al19
A190-DF
A195-DF
A20
A200-DF
A21
A210-DF
A215-DF

DUMMY
CONDUIT
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DUMMY

Maximum Time of Max
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.43

.25

.43

.35

.51
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A22
A220-DF
A23
A230-DF
A234-DF
A235
A235-DF
A24
A240-DF
A245-DF
A25
A250-DF
A26
A260-DF
A263-DF
A264-DF
A265
A265-DF
A27
A270-DF
A275-DF
A276-DF
A28
A280-DF
A285-DF
A29
A290
A290-DF
A295
A30
A300-DF
A304-DF
A305
A305-DF
A31
A310-DF

CONDUIT
DUMMY
CONDUIT
DUMMY
DUMMY
CONDUIT
DUMMY
CONDUIT
DUMMY
DUMMY
CONDUIT
DUMMY
CONDUIT
DUMMY
DUMMY
DUMMY
CONDUIT
DUMMY
CONDUIT
DUMMY
DUMMY
DUMMY
CONDUIT
DUMMY
DUMMY
CONDUIT
CONDUIT
DUMMY
CONDUIT
CONDUIT
DUMMY
DUMMY
CONDUIT
DUMMY
CONDUIT
DUMMY

3543,
98.
3672.
58.
90.
86.
101.
3675.
123.
54.
3822.
48.
3846.
88.
60.
64.
123.
47.
4003.
69.
155.
63.
4107.
113.
41.
4158.
37.
113.
105.
4231.
169.
72.
70.
36.
4335.
59.

66
17
52
67
39
72
28
58
72
50
22
o7
77
62
53
26
08
33
44
36
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49
33
12
27
87
44
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57
32
54
43
49
66
87
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A314-DF
A315
A315-DF
A32
A320-DF
A325-DF
A33
A330-DF
A34
A340-DF
A345-DF
A35
A350-DF
A36
A360-DF
A37
A370-DF
A375-DF
A38
A380-DF
A39
A390-DF
A395-DF
A40
A400-DF
B100-DF
B11l
B110-DF
B12
B120-DF
B13
B130-DF
B134-DF
B135
B135-DF
BG999-DF

DUMMY
CONDUIT
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DUMMY
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6571.
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35
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34
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BH999-DF DUMMY 632.78 @0 00:57
C100-DF DUMMY 102.29 0 00:48
C11 CONDUIT 100.85 @ 00:55 2.53 0.01
C110-DF DUMMY 138.50 0 00:44
C12 CONDUIT 229.18 @ 00:57 4.16 0.07
C120-DF DUMMY 71.58 0 00:48
C125-DF DUMMY 100.85 0 00:54
C13 CONDUIT 393.94 0 01:02 5.07 0.11
C130-DF DUMMY 195.93 0 00:42
C14 CONDUIT 362.84 0 01:31 4.65 0.09
C140-DF DUMMY 100.45 0 00:40
C150-DF DUMMY 49.62 0 00:54
C153-DF DUMMY 218.37 Q0 00:42
C154 CONDUIT 217.95 0 00:43 18.98 0.00
C154-DF DUMMY 178.02 0 00:42
C155 CONDUIT 224.55 0 01:21 3.72 0.03
C155-DF DUMMY 112.11 0 00:44
C159-DF DUMMY 178.38 0 00:42
C15A CONDUIT 400.42 Q0 01:16 4.71 0.12
C15B CONDUIT 694.32 0 01:18 5.48 0.21
Cle CONDUIT 836.80 0 01:17 4.47 0.09
C160-DF DUMMY 173.30 0 00:42
Cc17 CONDUIT 901.07 Q0 01:25 5.02 0.14
C170-DF DUMMY 99.48 0 00:52
C175-DF DUMMY 90.61 0 00:54
C18 CONDUIT 1039.32 0 01:25 5.94 0.19
C180-DF DUMMY 60.49 0 00:44
C185-DF DUMMY 99.02 0 00:54
C19 CONDUIT 1130.61 0 01:30 4.65 0.10
C190-DF DUMMY 75.81 0 00:50
D100-DF DUMMY 134.70 0 00:48
D11 CONDUIT 126.77 0 01:03 3.09 0.03
D110-DF DUMMY 129.08 0 00:48
D12 CONDUIT 243.76 0 01:04 2.94 0.03
D120-DF DUMMY 117.57 Q0 00:42
D13 CONDUIT 323.83 0 01:09 4.80 0.12

[ )

.14

.30

.37

.32

.07

.22

.39

.50

.36

.44

.46

.39

.21

.21

.40



D130-DF
E100-DF
E105-DF
Ell
E110-DF
E12
E120-DF
E125-DF
E13
E130-DF
E135-DF
E14
E140-DF
E15
E150-DF
E155-DF
E16
E160-DF
E17
E170-DF
E18
E180-DF
E183-DF
E184-DF
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E185-DF
E19
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F100-DF
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618.
77.
98.
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89.
60.
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91.
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1147.
68.
42.
37.
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1269.
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50
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20
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F110-DF
F12
F120-DF
F125-DF
F13
F130-DF
Fl14
F140-DF
F14-Overflow
G10
G100-DF
G105-DF
G1l1
G110-DF
G112
G120-DF
GA999-DF
GV999-DF
H100-DF
H11
H110-DF
H115-DF
H12
H120-DF
H13
H130-DF
H14
H140-DF
H145-DF
H15
H150-DF
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H160-DF
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27.
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H180-DF
H185

H19
H190-DF
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H200-DF
H205
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H210-DF
H22
H220-DF
HCo08-DF
HCO13-DF
HCO25-DF
HCO28-DF
HCO32-DF
HCO35-DF
HCO36-DF
HC117-DF
HC999-DF
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OR999-DF
SG999-DF
E190-DF
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GA310-0UT
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HC310-0UT
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193.
359.
71.
104.
436.
1028.
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SG310-0UT DUMMY 11.94 Q0 04:03
SG320-0UT DUMMY 58.94 0 01:50
TOD_Pond_Outlet DUMMY 114.88 0 01:07

3k 3k 3k 3k 3k 3k >k 3k 5k 3k %k >k %k 5k 5k 3k %k >k %k 5k 3k %k %k k ok

Conduit Surcharge Summary
3k 3k 3k 3k 5k 5k 3k 3K 3k 3k 3k 3k Sk ko ok ok ok 3k 3k kK >k sk sk kk

————————— Hours Full --------
Conduit Both Ends Upstream Dnstream
Fi14 2.13 2.13 2.13

Analysis begun on: Wed Jul 20 15:20:57 2022
Analysis ended on: Wed Jul 20 15:20:57 2022
Total elapsed time: < 1 sec

Hours Hours
Above Full Capacity
Normal Flow Limited
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EPA STORM WATER MANAGEMENT MODEL - VERSION 5.2 (Build 5.2.90)

HAPPY CANYON CREEK MDP & FHAD

BASELINE HYDROLOGY SWMM MODEL

xxx-YR, x-HR STORM, EXISTING/FUTURE DEVELOPMENT

WARNING 08: elevation drop exceeds length for Conduit A320-DF

WARNING 10: crest elevation is below downstream invert for regulator Link Pond 21 Outfall

>k %k 5k 5k ok >k >k %k 5k 5k 5k %k %k k k %k

Analysis Options

>k 3k 3k 3k 5k %k 5k 5k Xk %k %k %k %k %k %k %k
Flow Units ............... CFS
Process Models:
Rainfall/Runoff ........ NO
RDIT ....iiiiiininnnnnns NO
Snowmelt ............... NO
Groundwater ............ NO
Flow Routing ........... YES
Ponding Allowed ........ NO
Water Quality .......... NO
Flow Routing Method ...... KINWAVE
Starting Date ............ 01/01/2005 00:00:00
Ending Date .............. 01/05/2005 00:00:00
Antecedent Dry Days ...... 0.0
Report Time Step ......... 00:05:00
Routing Time Step ........ 30.00 sec
>k 3k 3k 3k 5k 3k 5k 3k >k %k %k >k >k 3k 5k 5k 5k 5k %k >k %k %k %k %k %k k Volume Volume
Flow Routing Continuity acre-feet 10”6 gal
kokokokokokokkkkkkkokokkkkkkkkkkkk 0000 _________ = oo ---

Dry Weather Inflow ....... 0.000 0
Wet Weather Inflow ....... 0.000 0
Groundwater Inflow ....... 0.000 0.000
RDII Inflow .......covn... 0.000 (%}
External Inflow .......... 1204.775 392.



External Outflow .........
Flooding Loss ............
Evaporation Loss .........
Exfiltration Loss ........
Initial Stored Volume ....
Final Stored Volume ......
Continuity Error (%) .....

Proposed Couplet Development SWMM Report

1225.186
0.000
0.000
0.000
0.000
3.185
1.959

3k 3k 3k 3k 3k >k %k 3k 3k 3k %k %k %k 5k 3k 3k >k >k >k 5k 3k %k %k %k ok 5k sk %k k kk %k

Highest Flow Instability Indexes
3k 3k 3k ok 5k 5k 3k 3K 3k 3k 3k sk Sk Sk ok ok sk 3k 3k 3k >k sk sk kok sk sk kR k k%

Link HC@36-DF (52)
Link H22 (40)
Link GA999-DF (40)
Link H2@ (39)
Link H18 (39)

3k 3k 3k 3k 3k 3k >k 3k 5k 3k %k >k %k 5k 5k 3k %k >k %k 5k %k %k >k k ok

Routing Time Step Summary
3K 3k 3k 3k 5k 5k 3k 3K 3k 3k >k 3k Sk ko ok ok 5k 3k Kk >k sk ckkk
Minimum Time Step
Average Time Step
Maximum Time Step
% of Time in Steady State

Average Iterations per Step :

% of Steps Not Converging

>k 3k 5k ok >k >k %k 5k 5k ok >k %k %k 5k 5k %k %k k

Node Depth Summary
>k 3k 3k ok 5k 5k 5k %k %k %k %k >k >k 3k 5k %k k Xk

30.00 s
30.00 s
30.00 s
.00
.00
.00

oORrRr O

ec
ec
ec

399.245
0.000
0.000
0.000
0.000
1.038

Node Type

Average
Depth
Feet

Maximum
Depth
Feet

Maximum Time of Max
HGL Occurrence
Feet days hr:min

Reported
Max Depth
Feet
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Al100 JUNCTION 0.00 0.00 6401.00 0 00:00 0.00
Al105 JUNCTION 0.00 0.00 6401.00 0 00:00 0.00
Al10 JUNCTION 0.00 0.00 6386.00 0 00:00 0.00
Al120 JUNCTION 0.00 0.00 6347.00 0 00:00 0.00
A125 JUNCTION 0.00 0.00 6361.00 0 00:00 0.00
A130 JUNCTION 0.00 0.00 6319.00 Q0 00:00 0.00
Al34 JUNCTION 0.00 0.00 6387.00 0 00:00 0.00
A135 JUNCTION 0.00 0.00 6319.00 0 00:00 0.00
Al140 JUNCTION 0.00 0.00 6306.00 0 00:00 0.00
A150 JUNCTION 0.00 0.00 6281.00 0 00:00 0.00
A160 JUNCTION 0.00 0.00 6258.00 0 00:00 0.00
Al170 JUNCTION 0.00 0.00 6239.00 0 00:00 0.00
A180 JUNCTION 0.00 0.00 6201.00 0 00:00 0.00
A190 JUNCTION 0.00 0.00 6190.00 0 00:00 0.00
A195 JUNCTION 0.00 0.00 6190.00 0 00:00 0.00
A200 JUNCTION 0.00 0.00 6161.00 0 00:00 0.00
A210 JUNCTION 0.00 0.00 6109.00 0 00:00 0.00
A215 JUNCTION 0.00 0.00 6095.00 0 00:00 0.00
A220 JUNCTION 0.00 0.00 6095.00 0 00:00 0.00
A230 JUNCTION 0.00 0.00 6086.00 0 00:00 0.00
A234 JUNCTION 0.00 0.00 6084.00 0 00:00 0.00
A235 JUNCTION 0.00 0.00 6069.00 0 00:00 0.00
A240 JUNCTION 0.00 0.00 6068.00 0 00:00 0.00
A245 JUNCTION 0.00 0.00 6047.00 0 00:00 0.00
A250 JUNCTION 0.00 0.00 6051.00 0 00:00 0.00
A260 JUNCTION 0.00 0.00 5991.00 0 00:00 0.00
A263 JUNCTION 0.00 0.00 6066.00 0 00:00 0.00
A264 JUNCTION 0.00 0.00 6066.00 0 00:00 0.00
A265 JUNCTION 0.00 0.00 6006.00 0 00:00 0.00
A270 JUNCTION 0.00 0.00 5966.00 0 00:00 0.00
A275 JUNCTION 0.00 0.00 5971.00 0 00:00 0.00
A276 JUNCTION 0.00 0.00 5971.00 0 00:00 0.00
A280 JUNCTION 0.00 0.00 5961.00 0 00:00 0.00
A285 JUNCTION 0.00 0.00 6016.00 0 00:00 0.00
A290 JUNCTION 0.00 0.00 5929.00 0 00:00 0.00
A295 JUNCTION 0.02 1.66 5994.66 0 00:40 1.66
A300 JUNCTION 0.00 0.00 5886.00 0 00:00 0.00



A304
A305
A310
A314
A315
A320
A325
A330
A340
A345
A350
A360
A370
A375
A380
A390
A395
A400
B100©
B110
B120
B130
B134
B135
BGOO1
BGOO2
BGOO3
BGoo4
BGOO5
BGOO6
BGOO7
BGOOS8
BGRO9
BGO10
BGO11
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BG111
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5916.
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5836.
5815.
5809.
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5795.
5781.
5760.
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5737.
5698.
5696.
5668.
6381.
6316.
6301.
6239.
6361.
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6089.
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Node Inflow Summary
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.09
.05
.80
.83
.42
.42
.00
.50
.19
.73
.34
.57
.80
.62
.25
.62
.94
.89
.61
.32
.49
.66
.83
.05
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JUNCTION
JUNCTION

0.08 4.09 6199.09 0 01:00
0.09 4.05 6112.05 0 01:09
0.21 0.80 5885.80 0 04:03
0.23 1.83 5885.83 0 00:44
0.24 1.42 5840.42 0 01:50
0.24 1.42 5760.42 0 01:54
0.00 0.00 5666.00 0 00:00
0.27 3.50 5855.50 0 00:39
0.15 8.19 5925.19 0 01:13
0.29 9.73 5903.73 0 02:02
2.57 6.34 5895.34 0 02:03
0.08 2.57 5783.57 0 02:03
0.18 13.80 6358.80 0 01:05
0.14 9.62 6310.62 0 01:09
0.33 8.25 6309.25 0 01:15
0.40 17.62 6327.62 0 01:29
0.31 10.94 6292.94 0 01:12
2.68 6.89 5892.89 Q0 04:03
2.18 6.61 5846.61 0 01:50
1.01 6.32 5844.32 @ 01:55
0.08 4.50 6012.00 0 01:17
1.13 3.66 5977.16 0 01:40
3.84 8.83 5954.83 0 01:43
3.44 8.06 15978.06 0 01:07
Maximum Maximum Lateral
Lateral Total Time of Max Inflow
Inflow Inflow Occurrence Volume
CFS CFS days hr:min 10”76 gal
148.50 148.50 0 00:40 3.28
100.98 100.98 Q@ 00:56 4.08
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Al1l10 JUNCTION 247 .47 247 .47 0 00:34 3.59 3.59 0.000
A120 JUNCTION 299.29 299.29 0 00:36 5.06 5.06 0.000
A125 JUNCTION 166.94  166.94 0 00:40 3.49 3.49 0.000
Al130 JUNCTION 77 .45 77 .45 0 00:42 1.85 1.85 0.000
Al34 JUNCTION 194.13 194.13 0 00:42 4.76 4.76 0.000
A135 JUNCTION 146.36 146.36 0 00:46 4.2 4.2 0.000
Al40 JUNCTION 205.49 205.49 0 00:42 4.75 4.75 0.000
A150 JUNCTION 179.16 179.16 0 00:42 4.04 4.04 0.000
Al160 JUNCTION 149.79 149.79 0 00:44 3.55 3.55 0.000
Al170 JUNCTION 102.96 102.96 0 00:46 2.82 2.82 0.000
A180 JUNCTION 103.07 103.07 0 00:46 2.69 2.69 0.000
A190 JUNCTION 128.27 128.27 0 00:42 2.86 2.86 0.000
A195 JUNCTION 61.92 61.92 @ 00:56 2.6 2.6 0.000
A200 JUNCTION 126.22 126.22 0 00:44 3.08 3.08 0.000
A210 JUNCTION 78.30 78.30 0 00:54 3.06 3.06 0.000
A215 JUNCTION 104.15 104.15 0 00:54 3.82 3.82 0.000
A220 JUNCTION 98.17 98.17 @ 00:50 3.11 3.11 0.000
A230 JUNCTION 58.67 58.67 0 00:40 1 1 0.000
A234 JUNCTION 90.39 90.39 0 00:48 2.63 2.63 0.000
A235 JUNCTION 101.28 101.28 0 00:48 3.02 3.02 0.000
A240 JUNCTION 123.72 123.72 0 00:44 2.91 2.91 0.000
A245 JUNCTION 54.50 54.50 0 00:42 1.11 1.11 0.000
A250 JUNCTION 48.07 48.07 0 00:46 1.38 1.38 0.000
A260 JUNCTION 88.62 88.62 0 00:52 2.99 2.99 0.000
A263 JUNCTION 60.53 60.53 @ 00:56 2.36 2.36 0.000
A264 JUNCTION 64.26 64.26 0 01:04 2.95 2.95 0.000
A265 JUNCTION 47.33 47.33 Q0 00:50 1.53 1.53 0.000
A270 JUNCTION 69.36 69.36 0 01:08 3.59 3.59 0.000
A275 JUNCTION 155.93 155.93 0 00:42 4.06 4.06 0.000
A276 JUNCTION 63.38 63.38 0 00:42 1.28 1.28 0.000
A280 JUNCTION 113.33 113.33 @0 00:52 3.9 3.9 0.000
A285 JUNCTION 41.12 41.12 0 00:50 1.28 1.28 0.000
A290 JUNCTION 113.44 113.44 0 00:54 3.95 3.95 0.000
A295 JUNCTION 106.03 106.03 0 00:40 1.98 1.98 0.000
A300 JUNCTION 169.32 169.32 0 00:44 4.88 4.88 0.000
A304 JUNCTION 72.54 72.54 0 01:02 3.16 3.16 0.000
A305 JUNCTION 36.49 36.49 Q0 00:56 1.4 1.4 0.000
A310 JUNCTION 59.87 59.87 0 00:56 2.25 2.25 0.000
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A314 JUNCTION 48.92 48.92 0 01:08 2.57 2.57 0.000
A315 JUNCTION 43.11 43.11 0 01:04 2.02 2.02 0.000
A320 JUNCTION 51.57 51.57 @0 00:52 1.86 1.86 0.000
A325 JUNCTION 158.08 158.08 0 00:42 4.21 4.21 0.000
A330 JUNCTION 90.66 90.66 0 00:54 3.37 3.37 0.000
A340 JUNCTION 65.70 65.70 0 01:08 3.62 3.62 0.000
A345 JUNCTION 30.09 30.09 Q0 00:56 1.28 1.28 0.000
A350 JUNCTION 64.75 64.75 0 00:50 2.13 2.13 0.000
A360 JUNCTION 82.02 82.02 Q0 01:00 3.7 3.7 0.000
A370 JUNCTION 96.13 96.13 0 00:44 2.54 2.54 0.000
A375 JUNCTION 53.59 53.59 0 01:08 2.98 2.98 0.000
A380 JUNCTION 83.99 83.99 0 00:54 2.97 2.97 0.000
A390 JUNCTION 92.59 92.59 @ 00:56 3.72 3.72 0.000
A395 JUNCTION 63.96 63.96 0 00:40 1.13 1.13 0.000
A400 JUNCTION 185.29 185.29 0 00:42 5.15 5.15 0.000
B100 JUNCTION 199.28 199.28 0 00:34 3.29 3.29 0.000
B110 JUNCTION 144.63 144.63 0 00:42 3.29 3.29 0.000
B120 JUNCTION 109.36 109.36 0 00:44 2.91 2.91 0.000
B130 JUNCTION 69.66 69.66 Q0 00:52 2.34 2.34 0.000
B134 JUNCTION 64.04 64.04 0 00:34 1.07 1.07 0.000
B135 JUNCTION 133.52 133.52 Q0 00:50 4.43 4.43 0.000
BGoO1 JUNCTION 0.00 139.10 0 00:52 %] 4.62 0.000
BGOO2 JUNCTION 0.00 226.38 @ 00:56 %] 7.23 0.000
BGOO3 JUNCTION 0.00 367.17 0 00:59 %] 11.9 0.000
BGOO4 JUNCTION 0.00 535.15 0 01:03 %] 17.7 0.000
BGOO5 JUNCTION 0.00 621.63 0 01:06 %] 20.6 0.000
BGOO6 JUNCTION 0.00 771.93 0 01:09 %] 26.6 0.000
BGoO7 JUNCTION 0.00 854.01 0 01:14 %] 30.2 0.000
BGOOS8 JUNCTION 0.00 918.42 0 01:17 %] 33 0.000
BGOO9 JUNCTION 0.00 1168.27 0 01:22 %] 45.7 0.000
BGO16 JUNCTION 0.00 1192.60 0 01:25 0 48.5 0.000
BGO11 JUNCTION 0.00 1281.77 0 01:37 %] 57.8 0.000
BG109 JUNCTION 0.00 148.84 Q0 00:56 0 5.66 0.000
BG111 JUNCTION 0.00 42.80 0 00:48 %] 1.31 0.000
BG999 JUNCTION 0.00 1304.72 Q0 01:46 %] 61 0.000
BHOO1 JUNCTION 0.00 199.28 0 00:34 %] 3.29 0.000
BHOO2 JUNCTION 0.00 330.29 0 00:43 %] 6.6 0.000
BHOO3 JUNCTION 0.00 428.62 0 00:48 %] 9.54 0.000
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BH100 JUNCTION 0.00 64.04 0 00:34 %] 1.07 0.000
BH999 JUNCTION 0.00 632.78 0 00:57 %] 17.5 0.000
Clo0 JUNCTION 102.29 102.29 0 00:48 3 3 0.000
Cl1e JUNCTION 138.50 138.50 0 00:44 3.47 3.47 0.000
C120 JUNCTION 71.58 71.58 0 00:48 2.28 2.28 0.000
€125 JUNCTION 100.85 100.85 0 00:54 3.7 3.7 0.000
C130 JUNCTION 195.93 195.93 0 00:42 4.72 4.72 0.000
C140 JUNCTION 100.45 100.45 0 00:40 2.11 2.11 0.000
C150 JUNCTION 49.62 49.62 0 00:54 1.81 1.81 0.000
C153 JUNCTION 218.37 218.37 0 00:42 5.17 5.17 0.000
C154 JUNCTION 178.02 178.02 0 00:42 4.36 4.36 0.000
C155 JUNCTION 112.11 112.11 0 00:44 3.08 3.08 0.000
C159 JUNCTION 178.38 178.38 0 00:42 4.41 4.41 0.000
C160 JUNCTION 173.30 173.30 0 00:42 3.74 3.74 0.000
C170 JUNCTION 99.48 99.48 @0 00:52 3.64 3.64 0.000
C175 JUNCTION 90.61 90.61 0 00:54 3.29 3.29 0.000
C180 JUNCTION 60.49 60.49 0 00:44 1.54 1.54 0.000
€185 JUNCTION 99.02 99.02 0 00:54 3.64 3.64 0.000
C190 JUNCTION 75.81 75.81 Q0 00:50 2.55 2.55 0.000
D100 JUNCTION 134.70 134.70 0 00:48 3.97 3.97 0.000
D110 JUNCTION 129.08 129.08 0 00:48 3.78 3.78 0.000
D120 JUNCTION 117.57 117.57 0 00:42 2.46 2.46 0.000
D130 JUNCTION 119.46 119.46 0 00:44 3.06 3.06 0.000
E100 JUNCTION 83.59 83.59 0 00:54 2.99 2.99 0.000
E105 JUNCTION 56.48 56.48 0 00:48 1.63 1.63 0.000
El10 JUNCTION 98.78 98.78 0 00:46 2.56 2.56 0.000
E120 JUNCTION 80.21 80.21 0 00:48 2.4 2.4 0.000
E125 JUNCTION 71.04 71.04 0 00:50 2.27 2.27 0.000
E130 JUNCTION 95.50 95.50 Q0 00:46 2.55 2.55 0.000
E135 JUNCTION 93.39 93.39 0 00:52 3.14 3.14 0.000
E140 JUNCTION 113.20 113.20 0 00:44 2.81 2.81 0.000
E150 JUNCTION 77.62 77 .62 0 00:46 2.05 2.05 0.000
E155 JUNCTION 98.43 98.43 @ 00:58 3.92 3.92 0.000
E160 JUNCTION 110.46 110.46 0 00:52 3.49 3.49 0.000
E170 JUNCTION 106.03 106.03 0 00:46 2.82 2.82 0.000
E180 JUNCTION 53.89 53.89 0 01:10 3.14 3.14 0.000
E183 JUNCTION 89.36 89.36 @ 00:58 3.56 3.56 0.000
E184 JUNCTION 60.11 60.11 0 00:54 2.1 2.1 0.000
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E185 JUNCTION 91.86 91.86 @ 00:58 3.72 3.72 0.000
E190 JUNCTION 102.62 102.62 0 00:42 2.74 2.74 0.000
E200 JUNCTION 68.54 68.54 0 01:04 3.22 3.22 0.000
E204 JUNCTION 42.80 42.80 0 00:48 1.31 1.31 0.000
E205 JUNCTION 135.05 135.05 0 00:46 4.18 4.18 0.000
E210 JUNCTION 58.33 58.33 0 01:06 2.96 2.96 0.000
F100 JUNCTION 114.33 114.33 0 00:44 2.87 2.87 0.000
F110 JUNCTION 136.80 136.80 0 00:44 3.39 3.39 0.000
F120 JUNCTION 182.47 182.47 0 00:44 5.33 5.33 0.000
F125 JUNCTION 58.37 58.37 0 00:52 2.02 2.02 0.000
F130 JUNCTION 93.92 93.92 @0 00:52 3.19 3.19 0.000
F140 JUNCTION 44 .52 44 .52 0 00:56 1.86 1.86 0.000
G100 JUNCTION 53.92 53.92 0 01:14 3.45 3.45 0.000
G105 JUNCTION 70.26 70.26 0 00:42 1.96 1.96 0.000
G110 JUNCTION 79.63 79.63 0 00:48 2.59 2.59 0.000
G120 JUNCTION 106.27 106.27 0 00:50 3.95 3.95 0.000
GAQO1 JUNCTION 0.00 176.17 Q0 00:46 %] 5.84 0.000
GA0O2 JUNCTION 0.00 308.56 0 01:13 %] 12.8 0.000
GAQO3 JUNCTION 0.00 187.82 0 02:02 %] 14.9 0.000
GAOO4 JUNCTION 0.00 193.99 0 02:03 %] 16 0.000
GAQOS5 JUNCTION 0.00 260.06 0 01:38 %] 21 0.000
GAOO6 JUNCTION 0.00 281.91 0 01:43 %] 23.9 0.000
GAQO7 JUNCTION 0.00 308.27 Q0 02:00 %] 27.4 0.000
GAOOS8 JUNCTION 0.00 359.29 0 02:03 %] 32.9 0.000
GAQO9 JUNCTION 0.00 432.03 0 01:20 %] 37.2 -0.000
GAQ10 JUNCTION 0.00 496.85 0 01:12 %] 41.5 0.000
GAO11 JUNCTION 0.00 641.75 Q0 00:56 %] 47.2 0.000
GAO12 JUNCTION 0.00 731.51 0 01:04 %] 50.7 0.000
GA999 JUNCTION 0.00 768.80 0 01:07 %] 52.1 0.000
GVoo1l JUNCTION 0.00 71.11 0 01:17 %] 2.87 0.000
GVe02 JUNCTION 0.00 104.00 Q0 01:40 %] 5.79 0.000
GVoe3 JUNCTION 0.00 237.67 0 00:46 %] 13.1 0.000
GV999 JUNCTION 0.00 327.69 0 01:29 %] 18.7 0.000
H100 JUNCTION 176.17 176.17 0 00:46 5.84 5.84 0.000
H110 JUNCTION 174.94 174.94 0 00:42 4.46 4.46 0.000
H115 JUNCTION 123.55 123.55 0 00:38 2.49 2.49 0.000
H120 JUNCTION 68.81 68.81 0 00:48 2.15 2.15 0.000
H130 JUNCTION 50.88 50.88 0 00:44 1.27 1.27 0.000
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H140 JUNCTION 27.43 27.43 @ 00:56 1.09 1.09 0.000
H145 JUNCTION 82.20 82.20 0 01:04 3.87 3.87 0.000
H150 JUNCTION 123.84 123.84 0 00:44 2.85 2.85 0.000
H160 JUNCTION 50.36 50.36 0 01:14 3.2 3.2 0.000
H170 JUNCTION 54.20 54.20 @ 00:58 2.3 2.3 0.000
H180 JUNCTION 110.42 110.42 0 00:46 3.3 3.3 0.000
H185 JUNCTION 118.49 118.49 @ 00:52 4.32 4.32 0.000
H190 JUNCTION 228.56 228.56 0 00:36 4.27 4.27 0.000
H200 JUNCTION 101.49 101.49 0 00:46 2.98 2.98 0.000
H205 JUNCTION 136.56 136.56 0 00:40 2.63 2.63 0.000
H210 JUNCTION 101.91 101.91 @0 00:52 3.38 3.38 0.000
H220 JUNCTION 42.78 42.78 0 00:50 1.38 1.38 0.000
HCoo1 JUNCTION 0.00 234.42 0 00:44 %] 7.35 0.000
HCo02 JUNCTION 0.00 428.19 0 00:40 %] 10.9 0.000
HCo03 JUNCTION 0.00 436.18 @ 01:05 %] 16.1 0.000
HCo04 JUNCTION 0.00 940.98 0 00:54 %] 30.5 0.000
HCO05 JUNCTION 0.00 1028.19 @0 01:09 %] 35.3 0.000
HCo06 JUNCTION 0.00 1141.67 0 01:09 %] 39.3 0.000
HCo07 JUNCTION 0.00 1227.88 0 01:13 %] 42.9 0.000
HCo08 JUNCTION 0.00 1288.41 0 01:16 %] 45.9 0.000
HCO09 JUNCTION 0.00 1789.46 0 01:14 %] 63.4 0.000
HCo10 JUNCTION 0.00 1840.91 0 01:18 %] 66.3 0.000
HCo11 JUNCTION 0.00 1948.03 0 01:20 %] 71.8 0.000
HCO12 JUNCTION 0.00 2002.17 0 01:22 %] 75 0.000
HCO13 JUNCTION 0.00 2053.91 0 01:27 %] 78.2 0.000
HCo14 JUNCTION 0.00 3546.14 0 01:26 %] 149 0.000
HCO15 JUNCTION 0.00 3674.40 0 01:28 %] 156 0.000
HCol6 JUNCTION 0.00 3678.23 0 01:30 %] 157 0.000
HCo17 JUNCTION 0.00 3826.13 0 01:31 %] 165 0.000
HCo18 JUNCTION 0.00 3853.26 0 01:34 %] 168 -0.000
HCO19 JUNCTION 0.00 4007.98 0 01:38 %] 178 0.000
HCo20 JUNCTION 0.00 4108.50 0 01:41 %] 187 0.000
HCo21 JUNCTION 0.00 4164.43 0 01:42 %] 191 0.000
HCO22 JUNCTION 0.00 4241.43 0 01:46 %] 199 0.000
HCO23 JUNCTION 0.00 4347.91 @0 01:50 %] 209 0.000
HCO24 JUNCTION 0.00 4419.12 0 01:55 %] 216 0.000
HCO25 JUNCTION 0.00 4430.35 @ 01:59 %] 218 0.000
HCo26 JUNCTION 0.00 5680.44 0 01:56 %] 283 0.000
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HCO27 JUNCTION 0.00 5697.90 0 02:01 %] 286 0.000
HCo28 JUNCTION 0.00 5750.06 0 02:02 %] 291 0.000
HCO29 JUNCTION 0.00 6025.20 0 02:02 %] 310 0.000
HCo30 JUNCTION 0.00 6039.55 0 02:04 %] 312 0.000
HCo31 JUNCTION 0.00 6065.80 0 02:08 %] 316 0.000
HCO32 JUNCTION 0.00 6094.54 0 02:12 %] 321 0.000
HCO33 JUNCTION 0.00 6184.33 0 02:12 %] 333 0.000
HCO34 JUNCTION 0.00 6180.29 0 02:17 %] 337 0.000
HCO35 JUNCTION 0.00 6136.65 Q0 02:26 %] 341 0.000
HCo36 JUNCTION 0.00 6590.17 0 02:25 %] 393 0.000
HCO37 JUNCTION 0.00 6590.44 0 02:25 %] 394 0.000
HC103 JUNCTION 0.00 166.94 0 00:40 %] 3.49 0.000
HC104 JUNCTION 0.00 194.13 0 00:42 %] 4.76 0.000
HC1l1e JUNCTION 0.00 90.39 0 00:48 %] 2.63 -0.000
HC117 JUNCTION 0.00 183.31 @ 00:56 %] 5.71 0.000
HC119 JUNCTION 0.00 123.81 0 01:00 %] 5.31 0.000
HC122 JUNCTION 0.00 41.12 @ 00:50 %] 1.28 0.000
HC123 JUNCTION 0.00 72.54 0 01:02 %] 3.16 0.000
HC124 JUNCTION 0.00 48.92 0 01:08 %] 2.57 0.000
HC999 JUNCTION 0.00 6580.71 0 02:30 %] 399 0.000
MT100 JUNCTION 0.00 218.37 Q0 00:42 %] 5.17 0.000
MT110 JUNCTION 0.00 225.69 0 01:15 %] 9.53 0.000
OHoo1 JUNCTION 0.00 102.29 0 00:48 %] 3 0.000
OHo02 JUNCTION 0.00 232.80 0 00:51 %] 6.49 0.000
OHoo3 JUNCTION 0.00 399.02 @ 00:56 %] 12.5 0.000
OHoo4 JUNCTION 0.00 362.89 0 01:29 %] 17.3 0.000
OHOB5 JUNCTION 0.00 400.93 0 01:12 %] 19.4 0.000
OHo06 JUNCTION 0.00 694.89 0 01:15 %] 32 0.000
OHoo7 JUNCTION 0.00 840.46 0 01:13 %] 38.3 0.000
OHoe8 JUNCTION 0.00 921.92 0 01:15 %] 42 0.000
OHoL9 JUNCTION 0.00 1040.41 0 01:23 %] 49,2 0.000
OHo10 JUNCTION 0.00 1139.41 0 01:24 %] 54.4 0.000
OH999 JUNCTION 0.00 1177.11 0 01:30 %] 57.1 0.000
ORo01 JUNCTION 0.00 134.70 0 00:48 %] 3.97 0.000
OR0O0O2 JUNCTION 0.00 245.62 @ 00:58 %] 7.86 0.000
ORo@3 JUNCTION 0.00 330.24 0 01:00 %] 10.4 0.000
OR999 JUNCTION 0.00 413.92 0 01:07 %] 13.5 0.000
SGOO1 JUNCTION 0.00 11.94 0 04:03 %] 3.45 0.000



SGOO2
SGO03
SG999
HC-OUTFALL
GvVoo4
GA309
GA310
GA311
GA350
HC310
HC320
MT300
OH310
OH320
SG310
SG320
HC326
GV301
GV302
Pond_21
TOD_Pond

3k 3k 3k 3k 3k >k %k 5k 5k 3k %k %k %k 5k 3k 5k %k k ko k

Node Flooding Summary
3k 3k Sk ok ok 3k 3k K K %k k sk koko sk sk kR k k%

JUNCTION
JUNCTION
JUNCTION
OUTFALL
DIVIDER
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE

No nodes were flooded.
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Storage Volume Summar
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Pcnt
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M
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days hr:min

Maximum
Outflow
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GA309 5.080 1 0 0 412.453 54 0 01:13 308.56
GA310 19.181 1 0 0 885.762 50 0 02:02 187.82
GA311 86.697 15 0 0 339.651 60 0 02:02 193.99
GA350 0.710 0 0 0 36.229 3 0 02:03 359.29
HC310 3.076 0 0 0 379.456 29 0 01:05 436.18
HC320 7.247 1 0 0 630.401 62 0 01:09 1028.19
MT300 13.268 1 0 0 575.055 45 0 01:14 225.69
OH310 9.363 1 0 0 599.753 72 0 01:28 362.89
OH320 2.234 0 0 0 103.934 12 0 01:11 400.93
SG310 74.411 7 0 0 334.570 29 0 04:03 11.94
SG320 62.062 6 0 0 359.524 34 0 01:49 58.94
HC326 31.234 3 0 0 419.274 38 0 01:55 30.39
GV3e1 1.516 0 0 0 120.466 26 0 01:17 71.11
GV302 121.911 9 0 0 449.575 31 0 01:40 104 .00
Pond_21 74.393 19 0 0 269.295 70 0 01:42 28.17
TOD_Pond 78.297 19 0 0 276.611 69 0 01:06 114.88
3k 3k 3k ok 5k 5k 3k 3K 3k 3k >k >k sk kokosk sk sk kR ok k%
Outfall Loading Summary
3k 3k 3k ok 5k 5k 3k 3K 3k 3k %k >k sk kok sk sk sk kR ok k%

Flow Avg Max Total

Freq Flow Flow Volume
Outfall Node Pcnt CFS CFS 1076 gal
HC-OUTFALL 99.82 154.71 6580.71 399.216
System 99.82 154.71 6580.71 399.216

3k 3k 3k 3k 3k >k %k 3k 5k 5k %k %k ok 5k %k %k k k ok k

Link Flow Summary
3k 3k 3k 3k 5k 5k 3k 3K 3K 3k >k >k sk sk skosk sk k ki k



A100-DF
A105-DF
All
Al110-DF
Al2
A120-DF
A125-DF
Al13
A130
A130-DF
A134-DF
A135
A135-DF
Al4
A140-DF
A15
A150-DF
Al6
A160-DF
Al7
A170-DF
A18
A180-DF
A19
A190-DF
A195-DF
A20
A200-DF
A21
A210-DF
A215-DF
A22
A220-DF
A23

DUMMY
CONDUIT
DUMMY
CONDUIT
DUMMY
DUMMY
CONDUIT
CONDUIT
DUMMY
DUMMY
CONDUIT
DUMMY
CONDUIT
DUMMY
CONDUIT
DUMMY
CONDUIT
DUMMY
CONDUIT
DUMMY
CONDUIT
DUMMY
CONDUIT
DUMMY
DUMMY
CONDUIT
DUMMY
CONDUIT
DUMMY
DUMMY
CONDUIT
DUMMY
CONDUIT

Proposed Couplet Development SWMM Report

Maximum Time of Max
Occurrence
days hr:min

| Flow|
CFS

OO OO OOTDIIOOTODIEOODOEOOTOOOOOOOOOOOO®

00:
00:
00:
00:
00:
00:
00:
01:
00:
00:
00:
00:
00:
00:
00:
01:
00:
01:
00:
01:
00:
01:
00:
01:
00:
00:
01:
00:
01:
00:
00:
01:
00:
01:

Maximum
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Flow

0.07

(O]

.08

0.25

0.19

0.08

(W]

.26

.35

.18

.19

.35

.57

.43

.25

.43

.35
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A230-DF
A234-DF
A235
A235-DF
A24
A240-DF
A245-DF
A25
A250-DF
A26
A260-DF
A263-DF
A264-DF
A265
A265-DF
A27
A270-DF
A275-DF
A276-DF
A28
A280-DF
A285-DF
A29
A290
A290-DF
A295
A30
A300-DF
A304-DF
A305
A305-DF
A31
A310-DF
A314-DF
A315
A315-DF
A32
A320-DF
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48.
43.
4411.
51.
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A325-DF
A33
A330-DF
A34
A340-DF
A345-DF
A35
A350-DF
A36
A360-DF
A37
A370-DF
A375-DF
A38
A380-DF
A39
A390-DF
A395-DF
A40
A400-DF
B100-DF
B11
B110-DF
B12
B120-DF
B13
B130-DF
B134-DF
B135
B135-DF
BG999-DF
BH999-DF
C100-DF
C11
Cl10-DF
C12
C120-DF
C125-DF
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C13
C130-DF
C14
C140-DF
C150-DF
C153-DF
C154
C154-DF
C155
C155-DF
C159-DF
C15A
C15B
C16
C160-DF
c17
C170-DF
C175-DF
C18
C180-DF
C185-DF
C19
C190-DF
D100-DF
D11
D110-DF
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D120-DF
D13
D130-DF
E100-DF
E105-DF
E11
E110-DF
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E125-DF
E13
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E130-DF
E135-DF
E14
E140-DF
E15
E150-DF
E155-DF
El6
E160-DF
E17
E170-DF
E18
E180-DF
E183-DF
E184-DF
E185
E185-DF
E19

E20
E200-DF
E204-DF
E205
E205-DF
E21
E210-DF
F100-DF
F11
F110-DF
F12
F120-DF
F125-DF
F13
F130-DF
F14
F140-DF
F14-Overflow
G1l0o
G100-DF
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G105-DF DUMMY 70.26 Q0 00:42
G1l1 CONDUIT 64.43 0 01:00 2.30 Q.
G110-DF DUMMY 79.63 0 00:48
G12 CONDUIT 58.89 0 01:54 11.52 Q.
G120-DF DUMMY 106.27 Q0 00:50
GA999-DF DUMMY 768.80 0 01:07
GV999-DF DUMMY 327.69 0 01:29
H100-DF DUMMY 176.17 0 00:46
H11 CONDUIT 175.81 0 00:49 14.76 Q.
H110-DF DUMMY 174.94 0 00:42
H115-DF DUMMY 123.55 0 00:38
H12 CONDUIT 308.51 0 01:14 17.34 Q.
H120-DF DUMMY 68.81 0 00:48
H13 CONDUIT 187.79 0 02:05 3.97 Q.
H130-DF DUMMY 50.88 0 00:44
H14 CONDUIT 193.89 0 02:09 2.47 Q.
H140-DF DUMMY 27.43 Q0 00:56
H145-DF DUMMY 82.20 0 01:04
H15 CONDUIT 257.55 @0 01:50 2.64 Q.
H150-DF DUMMY 123.84 0 00:44
H16 CONDUIT 273.18 0 02:02 2.52 Q.
H160-DF DUMMY 50.36 0 01:14
H17 CONDUIT 307.82 0 02:05 3.61 Q.
H170-DF DUMMY 54.20 0 00:58
H18 CONDUIT 359.23 Q0 02:05 17.06 Q.
H180-DF DUMMY 110.42 0 00:46
H185 CONDUIT 118.25 @ 00:55 14.95 Q.
H19 CONDUIT 431.78 0 01:22 4.18 0.
H190-DF DUMMY 228.56 Q0 00:36
H20 CONDUIT 495.66 0 01:18 4.48 Q.
H200-DF DUMMY 101.49 0 00:46
H205 CONDUIT 136.26 0 00:41 3.42 Q.
H21 CONDUIT 640.04 0 o01:11 4.70 Q.
H210-DF DUMMY 101.91 0 00:52
H22 CONDUIT 730.53 0 o01:10 4.99 Q.
H220-DF DUMMY 42.78 0 00:50
HCO08-DF DUMMY 1288.41 Q0 01:16
HCO13-DF DUMMY 2053.91 0 01:27
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40
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02
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.17

.24

.44
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.40
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HCO25-DF DUMMY 4430.35 © 01:59
HCO28-DF DUMMY 5750.06 0 02:02
HCO32-DF DUMMY 6094.54 0 02:12
HCO35-DF DUMMY 6136.65 0 02:26
HCO36-DF DUMMY 6590.17 0 02:25
HC117-DF DUMMY 183.31 0 00:56
HC999-DF DUMMY 6580.71 0 02:30
OH999-DF DUMMY 1177.11 0 01:30
OR999-DF DUMMY 413.92 0 01:07
SG999-DF DUMMY 119.33 0 01:23
E190-DF DUMMY 102.62 0 00:42
GA309-0UT DUMMY 308.56 0 01:13
GA310-0UT DUMMY 187.82 0 02:02
GA311-0UT DUMMY 193.99 0 02:03
GA350-0UT DUMMY 359.29 0 02:03
GV301-0UT DUMMY 71.11 0 01:17
GV302-0UT DUMMY 104 .00 0 01:40
HC310-0UT DUMMY 436.18 0 01:05
HC320-0UT DUMMY 1028.19 © 01:09
HC326-0UT DUMMY 30.39 @ 01:55
MT300-0UT DUMMY 225.69 0 01:15
OH31e-0UT DUMMY 362.89 0 01:29
OH320-0UT DUMMY 400.93 0 01:12
SG310-0UT DUMMY 11.94 0 04:03
SG320-0UT DUMMY 58.94 0 01:50
TOD_Pond_Outlet DUMMY 114.88 0 01:07
Pond 21 Outfall DUMMY 28.17 0 01:43
3k 3k 3k 3k 5k 5k 3k 3k 3k >k >k 3k Sk sk ok ok ok 3k Kk >k sk kkok

Conduit Surcharge Summary

3k 3k 3k 3k 5k 3k 3k 3k 3k 3k >k 3k Sk ok ok ok 5k 3k 3k kK >k sk kkok

Hours Hours
————————— Hours Full --------  Above Full Capacity

Conduit Both Ends Upstream Dnstream Normal Flow Limited
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F14 2.12 2.12 2.12 2.17 2.12

Analysis begun on: Fri Apr 7 08:50:11 2023
Analysis ended on: Fri Apr 7 ©08:50:12 2023
Total elapsed time: 00:00:01



APPENDIX G — DRAINAGE MAPS
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