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TRAILS AT CROWFOOT
Town of Parker, Colorado

The following narrative and supporting calculations provide the drainage design associated
with the Trails at Crowfoot Phase | & Il Preliminary Drainage Report. The report
primarily addresses drainage concepts related to Pond and storm system infrastructure
sizing.

I. INTRODUCTION

1. Location

The Trails at Crowfoot Development is located within the Town of Parker, Douglas
County, Colorado. The boundary of the development spans several sections, all of which
are located within Township 7 South, Range 66 west of the 5th principal meridian.

More specifically, the southwest quarter, and majority of the north half, of Section 4, the
south half, and majority of the north half, of Section 5, the east half of Section 6, a small
portion along the east edge of Section 8, the north half, and the north half of the southwest
quarter, of Section 9.

On a broader scale, the site is bounded by Rueter-Hess Reservoir to the northwest, Stroh
Road to the north, Lemon Gulch Way to the south and east, and Cherry Creek to the east.
More easily put, a majority of the site itself is bounded by the city limits of Parker.

2. Proposed Development

The proposed site spans roughly 400 acres along the southwest edge of the Parker city
limits. The topography of the site generally slopes from southwest to northeast and west
to east for the Lemon Gulch Basin, with many ravines, valleys, rolling hills, and channels
conveying stormwater runoff to the northeast, where it will ultimately converge with
Cherry Creek. The site itself is situated on five, previously studied, regional sub
catchment basins, Oak Gulch, West Stroh, North Crowfoot Valley, Scott Guich, and
Lemon Gulch. Oak Gulch and Lemon Gulch drainage basins encompass the majority of
the site.

Little exists in terms of drainage or utility infrastructure in the area. Drainage wise, there
are several CMP culvert crossings along North Crowfoot Valley Road to the east, Lemon
Gulch Way to the west, and Stroh Road to the North. Utility wise, raw water and potable
water lines run down Stroh Road along the northern boundary of the site. Water mains
cross the western half of the site, of which they generally follow a connection road
between Lemon Gulch Way and Stroh Road.

Existing vegetation on site is comprised of native grasses, shrubs, trees, and weedy species
indigenous to the area.

Preliminary Drainage Report Page 1 CVL Consultants of Colorado, Inc.



TRAILS AT CROWFOOT
Town of Parker, Colorado

The site in its current state contains Soil Groups B, C, and D with the following
breakdown: 49.8% B, 38% C, and 12.2% D. [Ref 3]

3. Previous Studies

The regional sub catchment basins within the area have been analyzed extensively by the
Urban Drainage and Flood Control District (UDFCD). The foundation of this conceptual
report was based upon, and compared against, the following Outfall Systems Planning
(OSP) and Master Drainage studies:

1. Oak Gulch and Stroh Ranch Area Outfall Systems Planning — Preliminary Design
Report by Knight Piesold Consulting

2. Master Drainage Plan for Anthology by Harris Kocher Smith (HKS)

3. Scott Gulch and Lemon Gulch Watershed Outfall systems Planning — Preliminary
Design Report by CH2M Hill

4. Cherry Creek Corridor — Reservoir to Scott Road Major Drainageway Planning —
Preliminary Design Report by URS

5. Conceptual Drainage Report for Hess Ranch Development by Manhard Consulting

The previous OSPs provide detailed CUHP/SWMM analyses regarding the regional sub
catchment flows, recommendations for erosion mitigation, regional detention pond system
sizing, and design alternatives, with cost breakdowns, for the various channels in the
area.

The HKS master drainage report provides a master drainage plan, for what was at the
time, the latest proposed land use plan within the area. It makes use of previous UDFCD
studies to compile a master drainage plan for all of Anthology

4. Proposed Development

Trails at Crowfoot development consists of approximately 890 single family residential lots.
The site also comprise of school, multi-family development, parks and mixed use. The
intent of this preliminary drainage report is to size storm infrastructure for Trails at
Crowfoot Development. The report addresses land use and the relevant percentage
imperviousness for the site. Ponds have been sized based on UD-Detention spreadsheets.
CUHP/ SWMM analysis was used to verify the UD-Detention spreadsheet design.
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I1. HISTORIC DRAINAGE

1. Major Basin and Sub Basin Description

The Trails at Crowfoot Development site encompasses a fraction of five much larger
major basins: Oak Gulch, West Stroh, North Crowfoot Valley, Scott Gulch, and Lemon
Gulch. The Trails at Crowfoot Development is mostly in the Lemon Gulch
Basin and OS-2 basin with a portion in the Scott Gulch Basin. The sub basins
in this section are taken from the Hess Ranch Conceptual Design [Ref. 4].

1. Scott Gulch

Scott Gulch is located along the southernmost point of the development boundary and is
adjacent to the Lemon Gulch and OS-2 drainage basins. The latest development plan
indicates that Scott Gulch will primarily consist of single family residential and open
space

Note: A detention/water quality pond will be required for that portion of Basin 406
situated onsite. Coordination with the adjacent landowner will be required to discuss
routing of historic release flows.

2. Lemon Gulch

As a part of the Scott Gulch and Lemon Gulch OSP, Lemon Gulch makes up a large
portion of the Trails at Crowfoot Development site. Lemon Gulch is centrally
located within the development and is substantially larger than the other major basins
that are contributed by the development area. The latest development plan indicates that
Lemon Gulch will consist of single family residential and mixed use property, park space,
open space, roadways, and a commercial development. A regional pond will capture
runoff from the Trails development and release directly to Lemon Guich.

3. Cherry Creek

The drainage Basin OS-2 conveys runoff to the east and into Cherry Creek. Cherry Creek
parallels the east border of the property. The development plan for this area is single
family residential and mixed us property, a large park space, roadways, and a school. A
regional pond will capture runoff from the Trails development and release directly to
Cherry Creek.

2. Floodplain
According to the Federal Emergency Management Agencies (FEMA) Flood Emergency

Rate Map (FIRM) [Ref. 5], proposed development area lies within “Zone X” which is
described as an area determined to be outside the 500 year floodplain limits or shallow
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flooding areas with average depths of less than one foot or drainage areas less than one
square mile.

There are no existing major irrigation facilities such as ditches and canals on the property or
within 100-feet of the property.

1. DESIGN CRITERIA
1. List of References

This preliminary drainage report is in accordance with the Storm Drainage and
Environmental Criteria Manual [Ref. 2] and Urban Storm Drainage Criteria Manual, VOL
1,2 &3 [Ref. 1 - UDFCD].

Along with these criteria manuals, this report also adheres to the general guidelines set forth
by the Hess Ranch Conceptual Drainage Report [Ref. 4].

2. Hydrologic Criteria

For Trails at Crowfoot, the Rational Method was used to establish the peak flow rate at
design points throughout the development. Per the SDECM [Ref. 2], rainfall intensity is
determined using the one-hour rainfall depth, Py, in the USDCM [Ref. 1] Equation RA-3 as
shown below:

28.5 P,

[ =
(10 + T )u.?s.s

(RA-3)

The 2-year storm event was determined to have a 0.99-inch 1-hour rainfall depth, and the
100-year storm event was determined to have a 2.60-inch 1-hour rainfall depth.

3. Hydraulic Criteria

The ““Urban Storm Drainage Criteria Manual, Volumes 1, 2, and 3”” (USDCM) [Ref. 1] and
the ““Storm Drainage and Environmental Criteria Manual” (SDECM) [Ref. 2] are the
design guidelines for the design and analyses provided in this report. Inlets, street, and
pipes are designed in this report, which utilizes the 2-year and 100-year design storm events
respectively as the basis of the minor and major storm events. Urban Drainage and Flood
Control District’s UD-Inlet.xls software is employed to evaluate the streets and inlets
capacity. UDFCD’s UD-Sewer software will be utilized to determine the Hydraulic Grade
Line for the storm sewer networks in the Final Drainage Report. UD-Detention_V3.03 was
used to size detention ponds. The results were verified in a CUHP/SWMM model.
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This report assumes on-grade inlets will be sized to intercept the 2-year design peak flow,
and sump inlets will be sized to intercept up-to the 100-year design peak flow. The site
inlets and street capacities are evaluated with UD-Inlet.xls in this report.

Storm pipe sizes will be finalized and hydraulic grade lines evaluated in the Final Drainage
Report with UD-Sewer software.

IVV. DRAINAGE PLAN
1. General Concept

Trails at Crowfoot is delineated into 64 sub-basins. Sub-basins with designations “A”, “B”
and “C” drain to Pond A. Sub-basins D1, D2, D6, D7, D8, D10 & D12 drain to Pond B. Sub-
basins D3, D4, D5, D9, D11 and designations “E” & “F” drain to Pond C.

2. Specific Details

Trails at Crowfoot is delineated into 64 sub-basins and 4 off-site basins that discharge to
three detention ponds.

Pond A is a maintenance eligible regional facility with a drainage area of 159 acres. The
weighted average imperviousness for the area is 44.40%. The pond provide full spectrum
detention per UDFCD requirements. The outlet discharges into Lemon Gulch. Detailed
Design of the pond will be completed for the Final Report.

POND A
Description
EURV Volume (including WQVC) 7.03
EURV Water Surface* -
100-YR Volume (including EURV) 14.85

100-yar water surface elevation* -
Emergency Spillway Crest Elevation* -
100-year Peak Inflow (cfs) 446.9
100-year Peak Outflow (cfs) 186.06
*To be finalized in Final Report
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Pond B is a sub-regional facility with a drainage area of 23 acres. The weighted average
imperviousness for the area is 53.40%. The pond provide full spectrum detention per
UDFCD requirements. The outlet discharges into a pipe provided by the downstream
development. And ultimately discharges into Scott Gulch. Detailed Design of the pond will
be completed for the Final Report.

POND B
Description
EURV Volume (including WQVC) 1.25
EURV Water Surface* -
100-YR Volume (including EURV) 241

100-yar water surface elevation* -
Emergency Spillway Crest Elevation* -
100-year Peak Inflow (cfs) 106.28
100-year Peak Outflow (cfs) 31.53
*To be finalized in Final Report

Pond C is a maintenance eligible regional facility with a drainage area of 161 acres. The
weighted average imperviousness for the area is 53.43%. The pond provides full spectrum
detention per UDFCD requirements. The outlet discharges to Cherry Creek and will comply
with Cherry Creek Reservoir Control Regulations. Detailed Design of the pond will be
completed for the Final Report.

POND C
Description
EURV Volume (including WQVC) 8.7
EURV Water Surface* -
100-YR Volume (including EURV) 16.74

100-yar water surface elevation* -
Emergency Spillway Crest Elevation* -
100-year Peak Inflow (cfs) 541.71
100-year Peak Outflow (cfs) 177.21
*To be finalized in Final Report

Sub-basins are described in detail as follows.

Sub-basin Al primarily consists of the lots along Street H. Surface runoff generally drains to
the curb and gutter, which continues northerly to the on-grade inlet at Design Point 1K where
it is piped to sump inlet at DP 1B. Emergency flow from DP 1B will overland to west
channel.

Sub-basin A2 primarily consists of the lots along Street F and G. Surface runoff generally
drains to the curb and gutter to sump inlet at Design Point 1B where it is piped west channel
via swale. Emergency flow from DP 1B will overland to west channel.
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Sub-basin A3 primarily consists of the lots along Street F. Surface runoff generally drains to
the curb and gutter to sump inlet at Design Point 1C where it is piped west channel via swale.
Emergency flow from DP 1C will overland to west channel.

Sub-basin A4 primarily consists of the lots along Street A and D. Surface runoff generally
drains to the curb and gutter to sump inlet at Design Point 1D where it is piped west channel
via swale. Emergency flow from DP 1D will overland to west channel.

Sub-basin A5 primarily consists of the lots along Street A and C. Surface runoff generally
drains to the curb and gutter to sump inlet at Design Point 1E where it is piped west channel
via swale. Emergency flow from DP 1E will overland to west channel.

Sub-basin A6 primarily consists of the lots along Street A and B. Surface runoff generally
drains to the curb and gutter, which continues westerly to the on-grade inlet at Design Point
1F where it is piped to sump inlet at DP 1N. Emergency flow from DP 1N will overland to
west channel via swale.

Sub-basin A7 primarily consists of the lots along Street D and C. Surface runoff generally
drains to the curb and gutter, which continues northerly to the sump inlet at DP 1E.
Emergency flow from DP 1N will overland to west channel via swale.

Sub-basin A8 primarily consists of the lots along Street A. Surface runoff generally drains to
the curb and gutter to the sump inlet at DP 1H. Emergency flow from DP 1H will overland to
west channel via swale.

Sub-basin A9 is located along Bayou Gulch Rd. Surface runoff generally drains to the curb
and gutter to DP 11 where it runs westerly to Design Point IJ. Emergency flow from DP 1J
will overland to west channel.

Sub-basin A10 is located along Bayou Gulch Rd. Surface runoff generally drains to the curb
and gutter to on grade inlet at DP 1J. Emergency flow from DP 1J will overland to west
channel.

Sub-basin A1l primarily consists of the lots along Street G and H. Surface runoff generally
drains to the curb and gutter to on grade inlet at Design Point 1K. 100 Year flow from 1K
will overland to sump inlet at Design Point 1B where it is piped west channel via swale.
Emergency flow from DP 1B will overland to west channel.

Sub-basin A12 primarily consists of the lots along Street B and C. Surface runoff generally
drains to the curb and gutter to on grade inlet at Design Point 1L. 100 Year flow from 1L will
overland to sump inlet at Design Point 1N where it is piped west channel via swale.
Emergency flow from DP 1N will overland to west channel.

Sub-basin A13 primarily consists of the lots along Street C and H. Surface runoff generally
drains to the curb and gutter to on grade inlet at Design Point 1M. 100 Year flow from 1M
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will overland to sump inlet at Design Point 1E where it is piped west channel via swale.
Emergency flow from DP 1E will overland to west channel.

Sub-basin Al4 primarily consists of the lots along Street A. Surface runoff generally drains
to the curb and gutter to the sump inlet at DP 1N. Emergency flow from DP 1N will overland
to west channel via swale.

Sub-basin A15 is located along Bayou Gulch Rd. Surface runoff generally drains to the curb
and gutter to on-grade Inlet at DP 10. Emergency flow from DP 10 will overland to west
channel.

BASIN SUMMARY
BASIN ID| AREA Q2 Q100
(AC) (CFS) (CFS)
Al 4.86 6.07 23.37
A2 4.37 6.12 23.00
A3 3.23 3.71 14.72
A4 4.07 3.34 16.42
A5 4.10 5.28 20.28
A6 4.96 4.11 20.28
A7 6.37 8.85 33.35
A8 2.86 4.04 15.17
A9 3.44 4.60 17.31
A10 0.72 1.41 4.68
A1l 6.12 7.45 28.79
A12 5.98 7.54 29.19
A13 7.08 8.00 32.24
Al4 1.43 2.12 8.02
A15 7.15 4.95 26.44

Sub-basin B1 is located south west of the project along Street J. Surface runoff generally
overland flows to on-grade inlet at DP 2A. Emergency flow from 2A will street flow to sump
inlet to DP to 2K.

Sub-basin B2 is located along Street N and D. Surface runoff generally overland flows to on-
grade inlet at DP 2A. Emergency flow from 2A will street flow to sump inlet to DP 2K.

Sub-basin B3 is located along Street D. Surface runoff generally drains to the curb and gutter
to DP 2C where it runs northerly to on-grade inlet to Design Point 2D. Emergency flow from
DP 2D will street flow to sump inlet to DP 2K.

Sub-basin B4 primarily consists of the lots located along Street D. Surface runoff generally
drains to on grade inlet at Design Point 2D. 100 year and Emergency flow from DP 2D will
street flow to sump inlet to DP 2K.
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Sub-basin B5 primarily consists of the lots located along Street D and J. Surface runoff
generally drains to on grade inlet at Design Point 2E. Emergency flow from DP 2E will street
flow to sump inlet to DP 2K.

Sub-basin B6 primarily consists of the lots located along Street D and J. Surface runoff
generally drains to on grade inlet at Design Point 2F. Emergency flow from DP 2F will street
flow to sump inlet to DP 2K.

Sub-basin B7 primarily consists of the lots located along Street | and J. Surface runoff
generally drains to Design Point 2G. Flow from DP 2G will street flow to local sump inlet at
Design Point 21. Emergency flow from DP 21 will street flow to sump inlet to DP 2J.

Sub-basin B8 primarily consists of the lots located along Street D and J. Surface runoff
generally drains to local sump inlet at Design Point 2H. Emergency flow from DP 2H will
street flow to sump inlet to DP 2J.

Sub-basin B9 primarily consists of the lots located along Street D and J. Surface runoff
generally drains to local sump inlet at Design Point 2I. Emergency flow from DP 21 will
overland to sump inlet to DP 2J.

Sub-basin B10 is located along N Pinery Parkway. Surface runoff generally drains to sump
inlet at Design Point 2J. Emergency flow from 2J will overland to west channel.

Sub-basin B11 is located along N Pinery Parkway. Surface runoff generally drains to sump
inlet at Design Point 2K. Emergency flow from 2K will overland to west channel.

BASIN SUMMARY
BASIN ID| AREA Q2 Q100
(AC) (CES) (CES)
Bl 21.00 9.90 65.44
B2 3.13 4.40 16.85
B3 4.92 6.66 25.30
B4 4.03 10.52 30.33
B5 6.38 8.50 31.58
B6 6.38 8.50 31.58
B7 5.76 6.89 26.54
B8 4.93 6.02 23.77
B9 2.81 3.39 13.38
B10 0.65 1.89 5.29
B1l 0.84 2.34 6.55

Sub-basin C1 primarily consists of the lots located along Street J. Surface runoff generally
drains to sump inlet at Design Point 3A. Emergency flow from DP 3A overland flow to west
channel via swale.

Sub-basin D1 primarily consists of the lots located along Street J. Surface runoff generally
drains to sump inlet at Design Point 4A. Emergency flow from DP 4A will overland Pond B.
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Sub-basin D2 primarily consists of the lots located along Street N and J. Surface runoff
generally drains to Design Point 4B. Flow from DP 4B street flows to sump inlet at Design
Point 4J. Emergency flow from DP 4J will overland to Pond B.

Sub-basin D3 primarily consists of the lots located along Street D. Surface runoff generally
drains to Design Point 4C. Flow from DP 4C street flows to sump inlet at Design Point 4E.
Emergency flow from DP 4E will street flow on N Pinery Parkway to Pond C.

Sub-basin D3 primarily consists of the lots located along Street D. Surface runoff generally
drains to Design Point 4C. Flow from DP 4C street flows to sump inlet at Design Point 4E.
Emergency flow from DP 4E will street flow on N Pinery Parkway to Pond C.

Sub-basin D4 primarily consists of the lots located along Street K. Surface runoff generally
drains to Design Point 4D. Flow from DP 4D street flows to sump inlet at Design Point 4E.
Emergency flow from DP 4E will street flow on N Pinery Parkway to Pond C.

Sub-basin D5 primarily consists of the lots located along Bayou Gulch Rd and N Pinery
Parkway. Surface runoff generally drains to sump inlet at Design Point 4E. Emergency flow
from DP 4E will street flow on N Pinery Parkway to Pond C.

Sub-basin D6 is located along Bayou Gulch Rd. Surface runoff generally drains to sump inlet
at Design Point 4F. Emergency flow from DP 4F will overland flow to Pond B.

Sub-basin D7 is located along Street D. Surface runoff generally drains to on-grade inlet at
Design Point 4G. Emergency flow from DP 4G will street flow to Pond B.

Sub-basin D8 primarily consists of the lots located along Street K. Surface runoff generally
drains to Design Point 4H. Flow from DP 4H street flows to sump inlet at Design Point 4F.
Emergency flow from DP 4F will overland to Pond B.

Sub-basin D9 primarily consists of the lots located along N. Pinery Parkway. Surface runoff
generally drains to sump inlet at Design Point 41. Emergency flow from DP 41 street flow to
Pond C via N Pinery Parkway.

Sub-basin D10 primarily consists of the lots located along Street P and J. Surface runoff
generally drains to sump inlet at Design Point 4J. Emergency flow from DP 4J will overland
to Pond B.

Sub-basin D11 is located along N. Pinery Parkway. Surface runoff generally drains to sump
inlet at Design Point 4K. Emergency flow from DP 4K will street flow on N. Pinery
Parkway.

Sub-basin D12 is located along Bayou Gulch. Surface runoff generally drains to on-grade
inlet at Design Point 4L. Emergency flow from DP 4L will overland to Pond B.
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BASIN SUMMARY
BASIN ID] AREA Q2 Q100
(AC) (CFS) (CFS)

Cc1 7.47 7.20 30.57
D1 5.94 5.89 26.25
D2 5.33 6.52 26.60
D3 5.67 7.12 27.00
D4 2.91 2.73 11.96
D5 9.10 12.05 42.92
D6 2.57 2.80 11.66
D7 2.58 2.97 12.69
D8 0.85 1.22 4.69
D9 4.62 5.03 20.89
D10 4.80 6.30 24.78
D11 3.29 7.86 22.03
D12 1.13 2.70 7.58

Sub-basin E1 is located along Street Q. Surface runoff generally drains to on-grade inlet at
Design Point 5A. Emergency flow from DP 5A street flow to Pond C via Street C.

Sub-basin E2 primarily consists of lots located along Street R. Surface runoff generally
drains to sump inlet at Design Point 5B. Emergency flow from DP 5B overland flows to
Pond C.

Sub-basin E3 primarily consists of lots located along Street R and S. Surface runoff generally
drains to on-grade inlet at Design Point 5C.100 Year and Emergency flow from DP 5C street
flows to Design Point 5E.

Sub-basin E4 primarily consists of lots located along Street S and T. Surface runoff generally
drains to Design Point 5D where it street flows southerly Design Point 5E. Emergency flow
from DP 5E overland flows to Pond C.

Sub-basin E5 primarily consists of lots located along Street R. Surface runoff generally
drains to sump inlet at Design Point 5E. Emergency flow from DP 5E overland flows to Pond
C.

Sub-basin E6 primarily consists of lots located along Street V and 2. Surface runoff generally
drains to on-grade inlet at Design Point 5F. 100 Year flow street flows to sump inlet at
Design Point 5G. Emergency flow from DP 5G overland flows to Pond C.

Sub-basin E7 primarily consists of lots located along Street X and R. Surface runoff
generally drains to sump inlet to Design Point 5G. Emergency flow from DP 5G overland
flows to Pond C.

Sub-basin E8 primarily consists of lots located along Street E and Y. Surface runoff
generally drains to on-grade inlet at Design Point 5H. 100 Year discharge street flows to
sump inlet at Design Point 5G. Emergency flow from DP 5G overland flows to Pond C.
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Sub-basin E9 primarily consists of lots located along Street R and X. Surface runoff
generally drains to on-grade inlet at Design Point 51. 100 Year discharge street flows to sump
inlet at Design Point 5G. Emergency flow from DP 5G overland flows to Pond C.

Sub-basin E10 primarily consists of lots located along Street R. Surface runoff generally
drains to Design Point 5J. Flow from 5J street flows to sump inlet at Design Point 5B.
Emergency flow from DP 5B overland flows to Pond C.

Sub-basin E11 primarily consists of open space along Street E. Surface runoff generally
drains to Design Point 5K. Flow from 5K street flows to on-grade inlet at Design Point 5X.
100 year flows from 5X will street flow to Design Point 5G. Emergency flow from DP 5G
overland flows to Pond C.

Sub-basin E12 primarily consists of open space along Street E. Surface runoff generally
drains to Design Point 5L. Flow from 5L street flows to on-grade inlet at Design Point 5X.
100 year flows from 5X will street flow to Design Point 5G. Emergency flow from DP 5G
overland flows to Pond C.

Sub-basin E13 primarily consists of open space along N. Pinery Parkway. Surface runoff
generally drains to Design Point 5M. Flow from 5M street flows to on-grade inlet at Design
Point 5Y. 100 year flows from 5Y will street flow to Design Point 6H via pipe and swale
through basin F8. Emergency flow from DP 6H overland flows to Pond C.

Sub-basin E14 primarily consists of lots located along Street Q. Surface runoff generally
drains to sump inlet at Design Point 5N. Emergency flow from DP 5N will street flow on
Street E.

BASIN SUMMARY
BASIN ID| AREA Q2 Q100
(AC) (CFS) (CFS)
El 15.28 15.39 66.03
E2 5.27 5.36 20.26
E3 4.77 6.32 23.90
E4 3.14 4.32 16.38
E5 5.49 6.64 26.15
E6 5.54 7.76 29.46
E7 5.53 7.08 26.75
E8 4.73 6.65 24.86
E9 4.84 4.59 20.55
E10 0.70 1.04 3.68
E11 3.99 2.48 14.96
E12 7.51 4.67 28.17
E13 4.45 2.76 16.67
E14 11.27 13.66 53.43
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Sub-basin E15 primarily consists of lots located along Street W and T. Surface runoff
generally drains to Design Point 5W. Flow from 5W street flows to sump inlet at Design
Point 5G. Emergency flow from DP 5G overland flows to Pond C.

Sub-basin E16 is located along Street E. Surface runoff generally drains to on-grade inlet at
Design Point 5X. Flow from 5X street flows to sump inlet at Design Point 5G. Emergency
flow from DP 5G overland flows to Pond C.

Sub-basin E17 is located along N. Pinery Parkway. Surface runoff generally drains to on-
grade inlet at Design Point 5Y. Flow from 5Y street flows to sump inlet at Design Point 6H.
Emergency flow from DP 6H overland flows to Pond C.

Sub-basin F1 is located along Street Q and N. Pinery Parkway. Surface runoff generally
drains to on-grade inlet at Design Point 6A. 100 Year discharge from 6A street flows to sump
inlet at Design Point 61. Emergency flow from DP 61 overland flows to East Channel.

Sub-basin F2 is located along Bayou Gulch Rd. Surface runoff generally drains to on-grade
inlet at Design Point 6B. 100 Year discharge from 6B street flows to sump inlet at Design
Point 61. Emergency flow from DP 61 overland flows to East Channel.

Sub-basin F3 is located along Street E. Surface runoff generally drains to on-grade inlet at
Design Point 6C. 100 Year discharge from 6C street flows to sump inlet at Design Point 6.
Emergency flow from DP 61 overland flows to East Channel.

Sub-basin F4 primarily consists of lots located along Street FF. Surface runoff generally
drains to Design Point 6D. 2 Year discharge from 6D street flows Design Point 6C. 100 Year
discharge from 6D street flows to sump inlet at Design Point 61. Emergency flow from DP 61
overland flows to East Channel.

Sub-basin F5 primarily consists of lots located along N. Pinery Parkway. Surface runoff
generally drains to on-grade inlet at Design Point 6E. 100 Year discharge from 6E street
flows to sump inlet at Design Point 61. Emergency flow from DP 61 overland flows to East
Channel.

Sub-basin F6 primarily consists of lots located along Street Z. Surface runoff generally drains
to sump inlet at Design Point 6F. Emergency flow from DP 6F overland flows to Pond C.

Sub-basin F7 is located along N. Pinery Parkway. Surface runoff generally drains to sump
inlet at Design Point 6G. Emergency flow from DP 6G overland flows to East Channel.

Sub-basin F8 primarily consists of lots located along Street Y. Surface runoff generally
drains to sump inlet at Design Point 6H. Emergency flow from DP 6H overland flows to
Pond C.
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Sub-basin F9 is located along street E and N. Pinery Parkway. Surface runoff generally
drains to sump inlet at Design Point 61. Emergency flow from DP 61 overland flows to East
Channel.

BASIN SUMMARY
BASIN ID] AREA Q2 Q100
(AC) (CFS) (CFS)

F1 5.16 12.76 36.88

F2 2.99 7.34 21.27

F3 3.60 1.95 13.13

F4 7.36 9.68 36.24

F5 4.58 5.34 21.28

F6 5.67 5.37 24.06

F7 2.98 2.25 11.77

F8 8.58 6.91 34.42

F9 1.28 2.47 7.48
E15 1.95 2.46 9.41
E16 1.57 4.11 11.53
E17 1.55 4.05 11.37

Sub-basin OS 1 is located south west of the site. Surface runoff overland flows to Design
Point A. Flow from DP A enters West Channel.

Sub-basin OS 2 is located west of the site. Surface runoff overland flows to West Channel.

Sub-basin OS 3 is located north west of the site. Surface runoff overland flows to West
Channel.

Sub-basin OS 4 is located south east of the site. Surface runoff overland flows to East
Channel.

V. ENVIRONMENTAL PROTECTION CRITERIA

1. Erosion and Sediment Control Concept

Where possible native open space area will be maintained around the perimeter of the site
and along/within the natural drainage ways. As planning areas develop, BMP erosion
control plans shall be developed to control erosion and sediment at the construction site.
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V1. CONCLUSIONS
1. Compliance with Standards

This Preliminary Drainage Report for Trails at Crowfoot is prepared in general conformance
with the ““Storm Drainage and Environmental Criteria Manual” [Ref. 2] and the ““Urban
Storm Drainage Criteria Manual, Volumes 1, 2, and 3" [Ref. 1].

2. Summary of Concept

The report addresses drainage concepts related to pond and storm system infrastructure
sizing. The site drains to three major basins. Surface flow is intercepted by on-grade and
sump inlets and are piped to three separate ponds. The three ponds will capture and detain
developed runoff before exiting the site, respective to the drainage basin.
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Appendix
I. Vicinity Map

I1. Hydrologic Computations

A. Land use assumptions
B. Minor and major storm runoff computations for historic and developed runoff conditions
C. Detention and water quality volume required and provided calculations

I1l. Hydraulic Computations
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FIRM

Soils Report

1-Hour Rainfall Graph

Excerpts from Adjacent Studies
e Piney Creek MDP

OCOow>

V. Sub-basin Exhibit

Preliminary Drainage Report CVL Consultants of Colorado, Inc.



TRAILS AT CROWFOOT
Town of Parker, Colorado

Appendix
I. Vicinity Map
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1I. Hydrologic Computations

A. Land use assumptions
1. Imperviousness & Composite C Calculations
2. SF-1-Time of Concentrations
B. Minor and major storm runoff computations for historic and developed runoff
conditions
1. SF-2 2-Year Sub-Basin Rational Method Calculations
2. SF-2 100-Year Sub-Basin Ration Method Calculations
C. Pond Calculations
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COMPOSITE BASIN COEFFICIENTS

Subdivision: Trails at Crowfoot

Soil Type

Project Name: Trails at Crowfoot

B/C/D
Soil Type B 49.80%
Land Use Imp. C, Cs Cioo
Residential (Single Family) 45% 0.40 0.42 0.67
School 55% 0.49 0.51 0.72
Business 95% 0.85 0.88 0.92
Residential (Multi Family) 75% 0.67 0.70 0.82
Streets 100% 0.89 0.93 0.94
Parks 10% 0.09 0.09 0.50
Open Space / Lawns 2% 0.02 0.02 0.46
Mixed Use 30% 0.27 0.28 0.60
Soil Type C/D 50.20%
Land Use Imp. C, Cs Cioo
Residential (Single Family) 45% 0.40 0.44 0.71
School 55% 0.49 0.53 0.76
Business 95% 0.85 0.88 0.96
Residential (Multi Family) 75% 0.67 0.70 0.85
Streets 100% 0.89 0.92 0.96
Parks 10% 0.09 0.14 0.55
Open Space / Lawns 2% 0.02 0.07 0.52
Mixed Use 30% 0.27 0.31 0.64
Composite RUnoff Co-eff
Land Use Imp. C, Cs C1oo
Residential (Single Family) 45% 0.40 0.43 0.69
School 55% 0.49 0.52 0.74
Business 95% 0.85 0.88 0.94
Residential (Multi Family) 75% 0.67 0.70 0.84
Streets 100% 0.89 0.92 0.95
Parks 10% 0.09 0.12 0.53
Open Space / Lawns 2% 0.02 0.05 0.49
Mixed Use 30% 0.27 0.30 0.62

Project No. 254103

Calculated By: MRS




Al

Total Area 4.86 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cio0
Residential (Single Family) 45% 0.40 0.43 0.69 2.22 20.5 0.18 0.20 0.32
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 1.77 36.4 0.32 0.34 0.35
Open Space / Lawns 2% 0.02 0.05 0.49 0.87 0.4 0.00 0.01 0.09
TOTAL 4.86 57.3 0.51 0.54 0.75
A2
Total Area 4.37 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cio0
Residential (Single Family) 45% 0.40 0.43 0.69 3.21 33.1 0.29 0.32 0.51
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 1.16 26.5 0.24 0.25 0.25
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 4.37 59.6 0.53 0.56 0.76
A3
Total Area 3.23 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 2.28 31.8 0.28 0.30 0.49
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 0.74 23.0 0.20 0.21 0.22
Open Space / Lawns 2% 0.02 0.05 0.49 0.21 0.1 0.00 0.00 0.03
TOTAL 3.23 54.9 0.49 0.52 0.74
A4
Total Area 4.07 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 1.50 16.6 0.15 0.16 0.25
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 0.92 22.6 0.20 0.21 0.21
Open Space / Lawns 2% 0.02 0.05 0.49 1.65 0.8 0.01 0.02 0.20
TOTAL 4.07 40.0 0.36 0.39 0.67




A5

Total Area 4.10 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cio0
Residential (Single Family) 45% 0.40 0.43 0.69 2.80 30.7 0.27 0.29 0.47
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 1.10 26.9 0.24 0.25 0.26
Open Space / Lawns 2% 0.02 0.05 0.49 0.20 0.1 0.00 0.00 0.02
TOTAL 4.10 57.7 0.51 0.54 0.75
A6
Total Area 4.96 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cio0
Residential (Single Family) 45% 0.40 0.43 0.69 2.44 22.1 0.20 0.21 0.34
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 0.84 16.9 0.15 0.16 0.16
Open Space / Lawns 2% 0.02 0.05 0.49 1.68 0.7 0.01 0.02 0.17
TOTAL 4.96 39.8 0.35 0.38 0.67
A7
Total Area 6.37 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 3.78 26.7 0.24 0.26 0.41
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 2.08 32.6 0.29 0.30 0.31
Open Space / Lawns 2% 0.02 0.05 0.49 0.51 0.2 0.00 0.00 0.04
TOTAL 6.37 59.5 0.53 0.56 0.76
A8
Total Area 2.86 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 2.09 32.9 0.29 0.31 0.50
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 0.77 26.9 0.24 0.25 0.26
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 2.86 59.8 0.53 0.56 0.76




A9

Total Area 3.44 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cio0
Residential (Single Family) 45% 0.40 0.43 0.69 0.00 0.0 0.00 0.00 0.00
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 2.02 58.7 0.52 0.54 0.56
Open Space / Lawns 2% 0.02 0.05 0.49 1.42 0.8 0.01 0.02 0.20
TOTAL 3.44 59.5 0.53 0.56 0.76
Al10
Total Area 0.72 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 0.00 0.0 0.00 0.00 0.00
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 0.52 72.2 0.64 0.67 0.69
Open Space / Lawns 2% 0.02 0.05 0.49 0.20 0.6 0.01 0.01 0.14
TOTAL 0.72 72.8 0.65 0.68 0.82
All
Total Area 6.12 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 4.77 35.0 0.31 0.33 0.54
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 1.35 22.1 0.20 0.20 0.21
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 6.12 57.2 0.51 0.54 0.75
Al2
Total Area 5.98 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 4.23 31.8 0.28 0.30 0.49
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 1.50 25.0 0.22 0.23 0.24
Open Space / Lawns 2% 0.02 0.05 0.49 0.26 0.1 0.00 0.00 0.02
TOTAL 5.98 56.9 0.51 0.54 0.75




Al13

Total Area 7.08 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cio0
Residential (Single Family) 45% 0.40 0.43 0.69 0.00 0.0 0.00 0.00 0.00
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 2.45 26.0 0.23 0.24 0.29
Streets 100% 0.89 0.92 0.95 1.89 26.7 0.24 0.25 0.25
Open Space / Lawns 2% 0.02 0.05 0.49 2.74 0.8 0.01 0.02 0.19
TOTAL 7.08 53.5 0.48 0.51 0.73
Al4
Total Area 1.43 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 1.07 33.7 0.30 0.32 0.52
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 0.36 25.1 0.22 0.23 0.24
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 143 58.8 0.52 0.55 0.76
Al5
Total Area 7.15 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 0.00 0.0 0.00 0.00 0.00
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 2.45 34.3 0.31 0.32 0.33
Open Space / Lawns 2% 0.02 0.05 0.49 4.70 1.3 0.01 0.03 0.32
TOTAL 7.15 35.6 0.32 0.35 0.65
B1
Total Area 21.00 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 5.62 12.0 0.11 0.12 0.18
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 2.88 13.7 0.12 0.13 0.13
Open Space / Lawns 2% 0.02 0.05 0.49 12.50 1.2 0.01 0.03 0.29
TOTAL 21.00 26.9 0.24 0.27 0.61




B2

Total Area 3.13 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cio0
Residential (Single Family) 45% 0.40 0.43 0.69 2.39 34.4 0.31 0.33 0.53
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 0.74 23.6 0.21 0.22 0.22
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 3.13 58.0 0.52 0.55 0.75
B3
Total Area 4.92 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 2.93 26.8 0.24 0.26 0.41
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 1.56 317 0.28 0.29 0.30
Open Space / Lawns 2% 0.02 0.05 0.49 0.43 0.2 0.00 0.00 0.04
TOTAL 4.92 58.7 0.52 0.55 0.76
B4
Total Area 4.03 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 0.00 0.0 0.00 0.00 0.00
Business 95% 0.85 0.88 0.94 3.20 75.4 0.67 0.70 0.75
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 0.83 20.6 0.18 0.19 0.20
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 4.03 96.0 0.86 0.89 0.94
B5
Total Area 6.38 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 4.55 32.1 0.29 0.31 0.49
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 1.83 28.7 0.26 0.27 0.27
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 6.38 60.8 0.54 0.57 0.76




B6

Total Area 6.38 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cio0
Residential (Single Family) 45% 0.40 0.43 0.69 4.55 32.1 0.29 0.31 0.49
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 1.83 28.7 0.26 0.27 0.27
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 6.38 60.8 0.54 0.57 0.76
B7
Total Area 5.76 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 3.57 27.9 0.25 0.27 0.43
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 1.69 29.3 0.26 0.27 0.28
Open Space / Lawns 2% 0.02 0.05 0.49 0.50 0.2 0.00 0.00 0.04
TOTAL 5.76 57.4 0.51 0.54 0.75
B8
Total Area 4.93 acres Composite Calculations
Land Use ) C, Cs [ Area Imp% C, Cs C1o00
Residential (Single Family) 45% 0.40 0.43 0.69 2.13 19.4 0.17 0.19 0.30
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 1.74 35.3 0.31 0.33 0.34
Open Space / Lawns 2% 0.02 0.05 0.49 1.06 0.4 0.00 0.01 0.11
TOTAL 4.93 55.2 0.49 0.52 0.74
B9
Total Area 2.81 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 2.00 32.0 0.28 0.31 0.49
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 0.65 23.1 0.21 0.21 0.22
Open Space / Lawns 2% 0.02 0.05 0.49 0.16 0.1 0.00 0.00 0.03
TOTAL 2.81 55.3 0.49 0.52 0.74




B10

Total Area 0.65 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cio0
Residential (Single Family) 45% 0.40 0.43 0.69 0.00 0.0 0.00 0.00 0.00
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 0.65 100.0 0.89 0.92 0.95
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 0.65 100.0 0.89 0.92 0.95
B11
Total Area 0.84 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 0.00 0.0 0.00 0.00 0.00
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 0.84 100.0 0.89 0.92 0.95
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 0.84 100.0 0.89 0.92 0.95
C1
Total Area 7.47 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 4.41 26.6 0.24 0.25 0.41
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 1.68 225 0.20 0.21 0.21
Open Space / Lawns 2% 0.02 0.05 0.49 1.38 0.4 0.00 0.01 0.09
TOTAL 7.47 49.4 0.44 0.47 0.71
D1
Total Area 5.94 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 4.20 31.8 0.28 0.30 0.49
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 0.83 14.0 0.12 0.13 0.13
Open Space / Lawns 2% 0.02 0.05 0.49 0.91 0.3 0.00 0.01 0.08
TOTAL 5.94 46.1 0.41 0.44 0.70




D2

Total Area 5.33 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cio0
Residential (Single Family) 45% 0.40 0.43 0.69 3.34 28.2 0.25 0.27 0.43
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 1.28 24.0 0.21 0.22 0.23
Open Space / Lawns 2% 0.02 0.05 0.49 0.71 0.3 0.00 0.01 0.07
TOTAL 5.33 52.5 0.47 0.50 0.73
D3
Total Area 5.67 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 3.10 24.6 0.22 0.24 0.38
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 1.93 34.0 0.30 0.31 0.32
Open Space / Lawns 2% 0.02 0.05 0.49 0.64 0.2 0.00 0.01 0.06
TOTAL 5.67 58.9 0.52 0.56 0.76
D4
Total Area 2.91 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 1.83 28.3 0.25 0.27 0.43
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 0.54 18.6 0.17 0.17 0.18
Open Space / Lawns 2% 0.02 0.05 0.49 0.54 0.4 0.00 0.01 0.09
TOTAL 291 47.2 0.42 0.45 0.70
D5
Total Area 9.10 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 0.00 0.0 0.00 0.00 0.00
Business 95% 0.85 0.88 0.94 4.05 42.3 0.38 0.39 0.42
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 2.05 225 0.20 0.21 0.21
Open Space / Lawns 2% 0.02 0.05 0.49 3.00 0.7 0.01 0.01 0.16
TOTAL 9.10 65.5 0.59 0.61 0.79




D6

Total Area 2.57 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cio0
Residential (Single Family) 45% 0.40 0.43 0.69 0.00 0.0 0.00 0.00 0.00
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 1.28 49.8 0.44 0.46 0.47
Open Space / Lawns 2% 0.02 0.05 0.49 1.29 1.0 0.01 0.02 0.25
TOTAL 2.57 50.8 0.45 0.48 0.72
D7
Total Area 2.58 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 1.29 22.5 0.20 0.22 0.35
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 0.67 26.0 0.23 0.24 0.25
Open Space / Lawns 2% 0.02 0.05 0.49 0.62 0.5 0.00 0.01 0.12
TOTAL 2.58 48.9 0.44 0.47 0.71
D8
Total Area 0.85 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 0.65 34.4 0.31 0.33 0.53
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 0.20 235 0.21 0.22 0.22
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 0.85 57.9 0.52 0.55 0.75
D9
Total Area 4.62 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 0.00 0.0 0.00 0.00 0.00
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.73 11.9 0.11 0.11 0.13
Streets 100% 0.89 0.92 0.95 1.77 38.3 0.34 0.35 0.36
Open Space / Lawns 2% 0.02 0.05 0.49 2.12 0.9 0.01 0.02 0.22
TOTAL 4.62 51.1 0.46 0.49 0.72




D10

Total Area 4.80 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cio0
Residential (Single Family) 45% 0.40 0.43 0.69 3.87 36.3 0.32 0.35 0.56
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 0.93 19.3 0.17 0.18 0.18
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 4.80 55.6 0.49 0.53 0.74
D11
Total Area 3.29 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 0.00 0.0 0.00 0.00 0.00
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 3.29 100.0 0.89 0.92 0.95
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 3.29 100.0 0.89 0.92 0.95
D12
Total Area 1.13 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 0.00 0.0 0.00 0.00 0.00
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 1.13 100.0 0.89 0.92 0.95
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 1.13 100.0 0.89 0.92 0.95
E1l
Total Area 15.28 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
School 55% 0.49 0.52 0.74 10.28 37.0 0.33 0.35 0.50
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 1.74 114 0.10 0.11 0.11
Open Space / Lawns 2% 0.02 0.05 0.49 3.27 0.4 0.00 0.01 0.10
TOTAL 15.28 48.8 0.43 0.46 0.71




E2

Total Area 5.27 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cio0
Residential (Single Family) 45% 0.40 0.43 0.69 3.75 32.0 0.28 0.31 0.49
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 1.43 27.1 0.24 0.25 0.26
Open Space / Lawns 2% 0.02 0.05 0.49 0.09 0.0 0.00 0.00 0.01
TOTAL 5.27 59.2 0.53 0.56 0.76
E3
Total Area 4.77 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 3.55 33.5 0.30 0.32 0.51
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 1.22 25.6 0.23 0.24 0.24
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 4.77 59.1 0.53 0.56 0.76
E4
Total Area 3.14 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 2.35 33.7 0.30 0.32 0.52
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 0.79 25.2 0.22 0.23 0.24
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 3.14 58.8 0.52 0.55 0.76
E5
Total Area 5.49 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 3.54 29.0 0.26 0.28 0.45
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 1.43 26.2 0.23 0.24 0.25
Open Space / Lawns 2% 0.02 0.05 0.49 0.51 0.2 0.00 0.00 0.05
TOTAL 5.49 55.4 0.49 0.52 0.74




E6

Total Area 5.54 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cio0
Residential (Single Family) 45% 0.40 0.43 0.69 3.78 30.7 0.27 0.29 0.47
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 1.55 28.0 0.25 0.26 0.27
Open Space / Lawns 2% 0.02 0.05 0.49 0.21 0.1 0.00 0.00 0.02
TOTAL 5.54 58.8 0.52 0.55 0.76
E7
Total Area 5.53 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 4.10 33.4 0.30 0.32 0.51
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 1.43 25.8 0.23 0.24 0.25
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 5.53 59.2 0.53 0.56 0.76
E8
Total Area 4.73 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 3.13 29.8 0.27 0.28 0.46
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 1.44 304 0.27 0.28 0.29
Open Space / Lawns 2% 0.02 0.05 0.49 0.16 0.1 0.00 0.00 0.02
TOTAL 4.73 60.2 0.54 0.57 0.76
E9
Total Area 4.84 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 2.04 19.0 0.17 0.18 0.29
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 1.12 23.2 0.21 0.21 0.22
Parks 10% 0.09 0.12 0.53 1.67 3.5 0.03 0.04 0.18
TOTAL 4.84 45.6 0.41 0.44 0.69




E10

Total Area 0.70 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cio0
Residential (Single Family) 45% 0.40 0.43 0.69 0.43 27.6 0.25 0.26 0.42
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 0.27 38.6 0.34 0.36 0.37
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 0.70 66.2 0.59 0.62 0.79
E11l
Total Area 3.99 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 0.00 0.0 0.00 0.00 0.00
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 0.00 0.0 0.00 0.00 0.00
Mixed Use 30% 0.27 0.30 0.62 3.99 30.0 0.27 0.30 0.62
TOTAL 3.99 30.0 0.27 0.30 0.62
E12
Total Area 7.51 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 0.00 0.0 0.00 0.00 0.00
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 0.00 0.0 0.00 0.00 0.00
Mixed Use 30% 0.27 0.30 0.62 7.51 30.0 0.27 0.30 0.62
TOTAL 7.51 30.0 0.27 0.30 0.62
E13
Total Area 4.45 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 0.00 0.0 0.00 0.00 0.00
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 0.00 0.0 0.00 0.00 0.00
Mixed Use 30% 0.27 0.30 0.62 4.45 30.0 0.27 0.30 0.62
TOTAL 4.45 30.0 0.27 0.30 0.62




El4

Total Area 11.27 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cio0
Residential (Single Family) 45% 0.40 0.43 0.69 0.00 0.0 0.00 0.00 0.00
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 4.45 29.6 0.26 0.28 0.33
Streets 100% 0.89 0.92 0.95 2.89 25.6 0.23 0.24 0.24
Open Space / Lawns 2% 0.02 0.05 0.49 3.93 0.7 0.01 0.02 0.17
TOTAL 11.27 56.0 0.50 0.53 0.74
F1
Total Area 5.16 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 0.00 0.0 0.00 0.00 0.00
Business 95% 0.85 0.88 0.94 4.46 82.0 0.73 0.76 0.81
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 0.71 13.7 0.12 0.13 0.13
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 5.16 95.7 0.86 0.89 0.94
F2
Total Area 2.99 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 0.00 0.0 0.00 0.00 0.00
Business 95% 0.85 0.88 0.94 2.78 88.4 0.79 0.82 0.87
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 0.21 6.9 0.06 0.06 0.07
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 2.99 95.3 0.85 0.88 0.94
F3
Total Area 3.60 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 0.00 0.0 0.00 0.00 0.00
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 0.89 24.8 0.22 0.23 0.24
Open Space / Lawns 2% 0.02 0.05 0.49 2.70 1.5 0.02 0.03 0.37
TOTAL 3.60 26.3 0.24 0.26 0.60




F4

Total Area 7.36 acres Composite Calculations
Land Use . C, Cs Cioo Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 5.35 32.7 0.29 0.31 0.50
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 2.02 274 0.24 0.25 0.26
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 7.36 60.1 0.53 0.57 0.76
F5
Total Area 4.58 acres Composite Calculations
Land Use Imp. C, Cs Cioo Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 2.18 21.4 0.19 0.20 0.33
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 1.49 32.7 0.29 0.30 0.31
Open Space / Lawns 2% 0.02 0.05 0.49 0.90 0.4 0.00 0.01 0.10
TOTAL 458 545 0.48 0.52 0.74
F6
Total Area 5.67 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 2.43 19.3 0.17 0.18 0.30
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 1.46 25.8 0.23 0.24 0.25
Open Space / Lawns 2% 0.02 0.05 0.49 1.78 0.6 0.01 0.01 0.15
TOTAL 5.67 45.7 0.41 0.44 0.69
F7
Total Area 2.98 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 0.00 0.0 0.00 0.00 0.00
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 1.06 354 0.32 0.33 0.34
Open Space / Lawns 2% 0.02 0.05 0.49 1.93 1.3 0.01 0.03 0.32
TOTAL 2.98 36.7 0.33 0.36 0.65




F8

Total Area 8.58 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cio0
Residential (Single Family) 45% 0.40 0.43 0.69 3.33 17.4 0.16 0.17 0.27
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 1.80 21.0 0.19 0.19 0.20
Open Space / Lawns 2% 0.02 0.05 0.49 3.45 0.8 0.01 0.02 0.20
TOTAL 8.58 39.3 0.35 0.38 0.66
E15
Total Area 1.95 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 1.49 34.3 0.30 0.33 0.53
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 0.46 23.8 0.21 0.22 0.23
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 1.95 58.1 0.52 0.55 0.75
E16
Total Area 1.57 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 0.00 0.0 0.00 0.00 0.00
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 1.57 100.0 0.89 0.92 0.95
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 1.57 100.0 0.89 0.92 0.95
E17
Total Area 1.55 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 0.00 0.0 0.00 0.00 0.00
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 1.55 100.0 0.89 0.92 0.95
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 1.55 100.0 0.89 0.92 0.95




F9

Total Area 1.28 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cio0
Residential (Single Family) 45% 0.40 0.43 0.69 0.00 0.0 0.00 0.00 0.00
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 1.10 86.0 0.77 0.80 0.82
Open Space / Lawns 2% 0.02 0.05 0.49 0.18 0.3 0.00 0.01 0.07
TOTAL 1.28 86.3 0.77 0.80 0.89
0s1
Total Area 4.98 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 0.00 0.0 0.00 0.00 0.00
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 0.00 0.0 0.00 0.00 0.00
Open Space / Lawns 2% 0.02 0.05 0.49 4.98 2.0 0.02 0.05 0.49
TOTAL 4.98 2.0 0.02 0.05 0.49
0S2
Total Area 10.95 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 0.00 0.0 0.00 0.00 0.00
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 0.00 0.0 0.00 0.00 0.00
Open Space / Lawns 2% 0.02 0.05 0.49 10.95 2.0 0.02 0.05 0.49
TOTAL 10.95 2.0 0.02 0.05 0.49
0Ss3
Total Area 7.81 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 0.00 0.0 0.00 0.00 0.00
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 0.00 0.0 0.00 0.00 0.00
Open Space / Lawns 2% 0.02 0.05 0.49 7.81 2.0 0.02 0.05 0.49
TOTAL 7.81 2.0 0.02 0.05 0.49




0S4

Total Area 2.22 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Cio0
Residential (Single Family) 45% 0.40 0.43 0.69 0.00 0.0 0.00 0.00 0.00
Business 95% 0.85 0.88 0.94 0.00 0.0 0.00 0.00 0.00
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
Streets 100% 0.89 0.92 0.95 0.00 0.0 0.00 0.00 0.00
Open Space / Lawns 2% 0.02 0.05 0.49 2.22 2.0 0.02 0.05 0.49
TOTAL 2.22 2.0 0.02 0.05 0.49




STANDARD FORM SF-2

TIME OF CONCENTRATION

Subdivision: Trails at Crowfoot Project Name: Trails at Crowfoot

Project No. 254103

Calculated By: MRS

SUB-BASIN INITIAL/OVERLAND TRAVEL TIME Tc CHECK
DATA (T (TY (URBANIZED BASINS) FINAL
BASIN D.A. Cs L S T; L S VEL. T, |COMP.T.| TOTAL [ MIN.T, T,
ID (AC) (FT) (%) | (MIN) | (FT) (%) | (FPS) | (MIN) | (MIN) [LENGTH(FT) (MIN) | (MIN)

Al 4.86 0.54 50 1.0 7.1 1150 3.2 3.6 5.4 12.5 1200.0 16.7 12.5
A2 4.37 0.56 50 1.0 6.9 800 3.6 3.8 3.5 10.4 850.0 14.7 10.4
A3 3.23 0.52 50 1.0 7.4 810 1.2 2.2 6.2 13.6 860.0 14.8 13.6
A4 4.07 0.39 50 1.0 9.1 880 2.0 2.8 5.2 14.3 930.0 15.2 14.3
A5 4.10 0.54 50 1.0 7.1 900 2.7 3.2 4.7 11.7 950.0 15.3 11.7
A6 4.96 0.38 50 1.0 9.1 1178 4.5 4.2 4.7 13.8 1228.0 16.8 13.8
A7 6.37 0.56 50 1.0 6.9 870 4.0 4.0 3.6 10.5 920.0 15.1 10.5
A8 2.86 0.56 50 1.0 6.8 540 1.9 2.7 3.4 10.2 590.0 13.3 10.2
A9 3.44 0.56 50 1.0 6.9 1300 5.2 4.6 4.8 11.6 1350.0 17.5 11.6
A10 0.72 0.68 50 1.0 5.3 427 3.5 3.7 1.9 7.2 477.0 12.7 7.2
All 6.12 0.54 50 1.0 7.1 1230 3.1 3.5 5.9 13.1 1280.0 17.1 13.1
Al12 5.98 0.54 50 1.0 7.2 1090 3.7 3.8 4.8 11.9 1140.0 16.3 11.9
A13 7.08 0.51 50 1.0 7.5 890 1.7 2.5 5.9 13.4 940.0 15.2 13.4
Al4 1.43 0.55 50 1.0 6.9 430 4.4 4.2 1.7 8.7 480.0 12.7 8.7
A15 7.15 0.35 50 1.0 9.6 1669 4.7 4.3 6.5 16.1 1719.0 19.6 16.1
B1 21.00 0.27 50 1.0 10.6 1925 3.0 35 9.3 19.8 1975.0 21.0 19.8
B2 3.13 0.55 50 1.0 7.0 650 4.8 4.3 2.5 9.5 700.0 13.9 9.5
B3 4.92 0.55 50 1.0 7.0 750 2.7 3.2 3.9 10.8 800.0 14.4 10.8
B4 4.03 0.89 50 1.0 2.7 900 3.0 35 4.3 7.0 950.0 15.3 7.0
B5 6.38 0.57 50 1.0 6.7 1200 3.3 3.6 5.5 12.2 1250.0 16.9 12.2
B6 6.38 0.57 50 1.0 6.7 1200 3.3 3.6 5.5 12.2 1250.0 16.9 12.2
B7 5.76 0.54 50 1.0 7.1 1280 2.7 3.2 6.6 13.7 1330.0 17.4 13.7
B8 4.93 0.52 50 1.0 7.4 1100 3.9 3.9 4.6 12.0 1150.0 16.4 12.0
B9 2.81 0.52 50 1.0 7.3 850 2.0 2.8 5.0 12.4 900.0 15.0 12.4
B10 0.65 0.92 50 1.0 2.2 630 2.5 3.2 3.3 5.5 680.0 13.8 5.5
B11 0.84 0.92 50 1.0 2.2 750 2.3 3.0 4.2 6.4 800.0 14.4 6.4
C1 7.47 0.47 50 1.0 8.0 2100 5.0 4.5 7.8 15.8 2150.0 21.9 15.8

CVL CONSULTANTS OF COLORADO, INC. Drainage_Workbook_Hess Ranch_10-3-16



STANDARD FORM SF-2

TIME OF CONCENTRATION

Subdivision: Trails at Crowfoot Project Name: Trails at Crowfoot

Project No. 254103

Calculated By: MRS

SUB-BASIN INITIAL/OVERLAND TRAVEL TIME Tc CHECK
DATA (T (TY (URBANIZED BASINS) FINAL
BASIN D.A. Cs L S T; L S VEL. T, |COMP.T.| TOTAL [ MIN.T, T,
ID (AC) (FT) (%) | (MIN) | (FT) (%) | (FPS) | (MIN) | (MIN) [LENGTH(FT) (MIN) | (MIN)

D1 5.94 0.44 50 1.0 8.4 1150 4.9 4.4 4.4 12.8 1200.0 16.7 12.8
D2 5.33 0.50 50 1.0 7.7 800 5.3 4.6 2.9 10.6 850.0 14.7 10.6
D3 5.67 0.56 50 1.0 6.9 730 1.1 2.0 6.1 13.0 780.0 14.3 13.0
D4 2.91 0.45 50 1.0 8.3 890 1.0 2.0 7.4 15.7 940.0 15.2 15.2
D5 9.10 0.61 50 1.0 6.2 1570 2.4 3.0 8.6 14.8 1620.0 19.0 14.8
D6 2.57 0.48 50 1.0 7.8 950 2.4 3.1 5.1 13.0 1000.0 15.6 13.0
D7 2.58 0.47 50 1.0 8.1 620 5.0 4.5 2.3 10.4 670.0 13.7 10.4
D8 0.85 0.55 50 1.0 7.0 250 1.2 2.2 1.9 8.9 300.0 11.7 8.9
D9 4.62 0.49 50 1.0 7.8 700 1.3 2.2 5.3 13.1 750.0 14.2 13.1
D10 4.80 0.53 50 1.0 7.3 680 3.8 3.9 2.9 10.2 730.0 14.1 10.2
D11 3.29 0.92 50 1.0 2.2 1375 2.3 3.0 7.7 10.0 1425.0 17.9 10.0
D12 1.13 0.92 50 1.0 2.2 1376 2.3 3.0 7.7 10.0 1426.0 17.9 10.0
E1 15.28 0.46 50 1.0 8.1 1380 3.8 3.8 6.0 14.1 1430.0 17.9 14.1
E2 5.27 0.56 50 1.0 6.9 1800 0.5 1.4 21.2 28.1 1850.0 20.3 20.3
E3 4.77 0.56 50 1.0 6.9 900 2.7 3.2 4.7 11.6 950.0 15.3 11.6
E4 3.14 0.55 50 1.0 6.9 710 2.8 3.3 3.5 10.5 760.0 14.2 10.5
E5 5.49 0.52 50 1.0 7.3 850 2.0 2.8 5.0 12.3 900.0 15.0 12.3
E6 5.54 0.55 50 1.0 6.9 750 4.4 4.1 3.0 10.0 800.0 14.4 10.0
E7 5.53 0.56 50 1.0 6.9 1080 2.5 3.2 5.7 12.6 1130.0 16.3 12.6
ES 4.73 0.57 50 1.0 6.8 750 2.8 3.3 3.7 10.5 800.0 14.4 10.5
E9 4.84 0.44 50 1.0 8.5 709 1.3 2.2 5.4 13.8 759.0 14.2 13.8
E10 0.70 0.62 50 1.0 6.1 710 1.3 2.2 5.4 115 760.0 14.2 115
E11 3.99 0.30 50 1.0 10.2 711 1.3 2.2 5.4 15.7 761.0 14.2 14.2
E12 7.51 0.30 50 1.0 10.2 712 1.3 2.2 5.4 15.7 762.0 14.2 14.2
E13 4.45 0.30 50 1.0 10.2 713 1.3 2.2 5.4 15.7 763.0 14.2 14.2
E14 11.27 0.53 50 1.0 7.3 714 1.3 2.2 5.4 12.7 764.0 14.2 12.7
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STANDARD FORM SF-2

TIME OF CONCENTRATION

Subdivision: Trails at Crowfoot Project Name: Trails at Crowfoot

Project No. 254103

Calculated By: MRS

SUB-BASIN INITIAL/OVERLAND TRAVEL TIME Tc CHECK
DATA (T (TY (URBANIZED BASINS) FINAL
BASIN D.A. Cs L S T; L S VEL. T, |COMP.T.| TOTAL [ MIN.T, T,
ID (AC) (FT) (%) | (MIN) | (FT) (%) | (FPS) | (MIN) | (MIN) [LENGTH(FT) (MIN) | (MIN)

F1 5.16 0.89 50 1.0 2.7 715 1.3 2.2 5.4 8.2 765.0 14.3 8.2
F2 2.99 0.88 50 1.0 2.8 716 1.3 2.2 5.4 8.2 766.0 14.3 8.2
F3 3.60 0.26 50 1.0 10.6 717 1.3 2.2 5.5 16.1 767.0 14.3 14.3
F4 7.36 0.57 50 1.0 6.8 718 1.3 2.2 5.5 12.3 768.0 14.3 12.3
F5 4.58 0.52 50 1.0 7.4 719 1.3 2.2 5.5 12.9 769.0 14.3 12.9
F6 5.67 0.44 50 1.0 8.4 720 1.3 2.2 5.5 13.9 770.0 14.3 13.9
F7 2.98 0.36 50 1.0 9.5 721 1.2 2.2 5.5 14.9 771.0 14.3 14.3
F8 8.58 0.38 50 1.0 9.2 722 1.2 2.2 5.5 14.7 772.0 14.3 14.3
F9 1.28 0.80 50 1.0 3.8 1708 3.2 3.6 8.0 11.7 1758.0 19.8 11.7
E15 1.95 0.55 50 1.0 7.0 723 1.2 2.2 5.5 12.5 773.0 14.3 12.5
E16 1.57 0.92 50 1.0 2.2 724 1.2 2.2 5.5 7.7 774.0 14.3 7.7
E17 1.55 0.92 50 1.0 2.2 725 1.2 2.2 5.5 7.7 775.0 14.3 7.7
0S1 4.98 0.05 300 3.1 22.7 515 3.1 3.5 2.5 25.1 815.0 14.5 14.5
0S2 10.95 0.05 300 1.2 30.8 1334 1.2 2.2 10.1 40.9 1634.0 19.1 19.1
0S3 7.81 0.05 300 2.9 23.2 1037 2.9 3.3 5.2 28.4 1337.0 17.4 17.4
0S4 2.22 0.05 300 35 21.7 730 3.5 3.7 3.3 24.9 1030.0 15.7 15.7

NOTES:

Ti = (1.8*%(1.1 - C5)*(L)"0.5)/(S"0.33)
T=L/60V (Velocity From Fig. 3-2)
Tc Check = 10+L/180
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TRAILS AT CROWFOOT
Town of Parker, Colorado

I1-B. MINOR AND MAJOR STORM RUNOFF COMPUTATIONS
FOR DEVELOPED RUNOFF CONDITIONS

1. SF-2 2-Year Sub-Basin Rational Method Calculations

2. SF-2 100-Year Sub-Basin Rational Method
Calculations

3. Pond Calculations

Preliminary Drainage Report CVL Consultants of Colorado, Inc.



STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name: Trails at Crowfoot
Subdivision Trails at Crowfoot Project No. 254103
Calculated By: MRS
Design Storm 2 Yr
2-Year P1= 0.99 in.

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
zl € g
@ ~ gl & 5 —
- 3 = gl & 5| 3 g ol &
COMBINED BASINS £ 2 ’g ;:) = g s - g S = g s g E T g 2 & ; = REMARKS
= a < £ < £ = 2 g| § £ B OBl S Ll =l S & < £ £
[a) < < x|l ol = o ol o = ol = ol & al ol © o 3 > E
Al 1A Al 4.86| 0.51| 12.5 248 24 6.1 125 2.48[ 24| 6.1
2@ 10" Type R 30| 6.1 410.0 3.46 2.0|Street Flow to 1K
Al,11 1K All 6.12| 0.51| 13.1 311 24 7.5] On-Grade Inlet | 12.8| 0.0 14.4| 559 23| 12.8
1@ 15" TypeR 12.8| 2.00( 18.00] 340.0{ 7.60 0.7|Piped to 1B
A211 1B A2 4.37| 0.53| 10.4 232 26 6.1 Sump Inlet 6.1 0.0 15.2| 7.91| 2.2| 17.7
1@ 15" TypeR 17.7] 2.00{ 24.00 40.0{ 8.30 0.1|Piped to 1C
A2311 1C A3 3.23| 0.49| 13.6 158 24 3.7 Sump Inlet 3.7] 0.0 15.3] 9.49[ 2.2| 21.1
1@ 15" TypeR 21.1] 2.00{ 36.00] 500.0{ 8.30 1.0|Piped to Channel
Al3 1M Al3 7.08| 0.48| 134 3.38] 24 8.0] On-Grade Inlet 8.0[ 0.0 13.4| 3.38[ 2.4 8.0
8.0 | 4.00( 18.00] 820.0{ 8.30 1.6|Piped to 1E
A7 1G A7 6.37| 0.53| 10.5 337 2.6 8.9 105 3.37[ 2.6/ 8.9
2@15 Type R 12.4| 547| 25| 134] 50] 89 500.0] 4.47 1.9]Street Flow to 1E
A5,7,13 1E A5 4.10| 0.51 11.7 210 25 5.3 Sump Inlet 13.4| 0.0 15.1| 8.86[ 2.2 19.9
1@ 10" TypeR 19.9| 1.00{ 24.00 80.0] 4.00 0.3|Piped to 1D
A4,5,7,13 1D Ad 4.07| 0.36] 14.3 145 23 3.3 Sump Inlet 33| 0.0 15.4| 10.31| 2.2 22.9
1@ 10" TypeR 22.9] 1.00{ 24.00 40.0{ 6.00 0.1|Piped to 1H
A4,5,7,8,13 1H A8 2.86| 0.53| 10.2 152 27 4.0 Sump Inlet 4.0 0.0 155 11.83[ 2.2 26.2
1@ 15" TypeR 26.2| 1.50{ 42.00] 150.0{ 6.30 0.4|Piped to Channel
Al2 1L Al2 5.98| 0.51| 11.9 3.03] 25 7.5] On-Grade Inlet 75| 0.0 119 3.03[ 25 75
1@ 15" TypeR 7.5 | 1.00{ 18.00 80.0] 6.30 0.2|Piped to 1F
A6,12 1F Ab 4.96| 0.35] 13.8 1.76] 2.3 4.1] On-Grade Inlet 4.1] 0.0 13.8] 4.79[ 23| 11.2
2@ 10 Type R 11.2] 1.00{ 24.00] 160.0{ 9.10 0.3|Piped to 1N
A6,12,14 IN Al4 143 0.52| 8.7 0.75| 2.8 2.1 Sump Inlet 21| 0.0 14.1| 5.53[ 23| 12.8
1@ 10" TypeR 12.8| 2.50( 36.00] 405.0{ 9.10 0.7|Piped to Channel
Al5 10 Al5 7.15| 0.32| 16.1 227 2.2 4.9 Sump Inlet 49| 0.0 16.1| 227 2.2 49
4.9 | 0.50| 24.00 100.0{ 9.10 0.2|Piped to 1J
A9 11 A9 3.44| 0.53| 11.6 1.83] 25 4.6 11.6] 1.83[ 2.5 4.6
1@10 TypeR 13.143( 229 24| 55| 4.0 ] 46 370.0] 4.00 1.5|Street Flow to 1]
A9,10,15 1 A10 0.72]| 0.65[ 7.2 0.47] 3.0 14 Sump Inlet 55| 0.0 16.3| 4.57| 22| 99
9.9 | 1.50( 24.00 10.0] 9.10 0.0|Piped to Channel
B3 2C B3 4.92| 0.52[ 10.8 2.57| 26 6.7 10.8| 2.57| 2.6] 6.7
2@ 15 Type R 50] 6.7 35.0] 4.47 0.1]Street Flow to 2D
B34 2D B4 403 0.86[ 7.0 3.46/ 3.0/ 10.5] On-Grade Inlet | 15.6] 0.0 11.0] 6.03] 2.6| 15.6
15.6 | 3.00( 18.00] 1037.0{ 9.10 1.9|Piped to 2H
B2 2B B2 3.13| 052 95 161] 27 4.4 95 161[ 2.7 44
2@ 15 Type R 40| 44 1230.0{ 4.00 5.1|Street Flow to 2A
Bl 2A Bl 21.00| 0.24[ 19.8 5.06| 2.0 9.9] On-Grade Inlet | 13.1] 0.0 19.8| 6.68] 2.0| 13.1
2@ 15 Type R 13.1| 3.50( 30.00] 245.0{ 4.70 0.9|Piped to 2E
B1,2.5 2E B5 6.38| 0.54[ 12.2 3.45| 25 8.5] On-Grade Inlet 85| 0.0] 20.7) 10.12] 1.9] 19.4
2@ 15 Type R 19.4 | 3.50( 30.00] 245.0{ 4.70 0.9|Piped to 2F
B1,2,5,6 2F B6 6.38| 0.54[ 12.2 3.45| 25 8.5] On-Grade Inlet 85| 0.0] 21.6) 1357| 19| 254
25.4] 3.50{ 30.00] 263.0] 4.70 0.9|Piped to 2H
B7 2G B7 5.76| 0.51[ 13.7 2.94] 23 6.9 13.7] 2.94| 23| 6.9
2@ 15 Type R 6.0 ] 6.9 200.0{ 4.90 0.7]Street Flow to 21
B7,9 21 B9 2.81) 049 124 1.38] 25 34 Sump Inlet 99| 0.0 144 4.32| 23| 99
2@ 10 Type R 9.9 | 0.50( 24.00] 130.0{ 5.70 0.4|Piped to 2H
B1,2,56,7,8,9 2H B8 493| 049 12.0 242| 25 6.0 Sump Inlet 6.0 0.0] 225) 21.93| 1.8] 40.1
1@ 15 Type R 40.1] 2.20{ 42.00] 635.0{ 5.70 1.9|Piped to 2J
B1,2,3,4,56,7,8,9,10 2] B10 0.65| 0.89[ 55 058 3.3 19 Sump Inlet 19| 0.0] 244) 2251| 1.8] 39.4
1@5 Type R 39.4| 2.20{ 42.00 30.0] 4.70 0.1|Piped to 2K
B1,2,3,4,56,7,89,10,11 2K B11 0.84)| 0.89 6.4 0.75[ 3.1 2.3 Sump Inlet 23] 0.0] 245) 23.26] 1.7| 40.6
1@ 15 Type R 40.6 | 2.00| 48.00 50.0| 4.70 0.2|Piped to Channel
Cl 3A Cl 7.47| 044 158 3.29] 22 7.2] On-Grade Inlet 20[ 0.0 15.8| 3.29| 22| 7.2

7.2 | 0.50{ 18.00] 952.0{ 4.70 34 PiiedtoChanneIthrouihSwale
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STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name: Trails at Crowfoot
Subdivision Trails at Crowfoot Project No. 254103
Calculated By: MRS
Design Storm 2 Yr
2-Year P1= 0.99 in.

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
zl € z
@ — s £ 5 —
£ g g & g| § s 3 gl .| &
COMBINED BASINS £ 2 ’é‘(; ;:) = g s - g ;>, = g s ;\5‘ E T ;\5‘ @ £ g = REMARKS
c a < = < = = = 2 = = N 2 = =8 7 S ] =
o < < x = O = o o o = ol = o D &5 [a) D a _ > E
- v ;17
D2 4B D2 5.33 0.47| 10.6 2.49| 2.6 6.5 10.6 2.49| 2.6 6.5
2@ 10' Type R 6.00] 6.5 375.0( 4.90 1.3|Street Flow to 4)
D2, D10 4) D10 4.80 0.49| 10.2 2.37| 2.7 6.3 Sump Inlet 12.1] 0.0 11.9 4.86( 2.5| 12.1
2@ 10' Type R 12.1| 1.00{ 36.00 20.0] 5.80 0.1|Piped to DP 1
D7 4G D7 2.58 0.44| 10.4 112 2.6 3.0] On-Grade Inlet 3.00 0.0 10.4 1.12] 2.6 3.0
3.0 | 2.00| 18.00 630.0( 9.10 1.2|Piped to DP 1
D2,7,10 1 11.9 5.99| 2.5| 14.9
1@15 TypeR 14.9 | 2.00| 24.00 20.0] 9.10 0.0|Piped to 4A
D1,2,7,10 4A D1 5.94 0.41] 12.8 2.44| 2.4 5.9 Sump Inlet 59| 0.0 12.8 8.42| 2.4| 20.4
20.4 | 2.00| 36.00 30.0] 4.50 0.1|Piped to Pond B
D8 4H D8 0.85 0.52| 8.9 0.44| 2.8 1.2 8.9 0.44| 2.8 1.2
1@ 15 TypeR 500 1.2 980.0( 4.47 3.7|Street Flow to 4F
D12 4L D12 1.13 0.89] 10.0 1.0l 2.7 2.7] On-Grade Inlet 2.7 0.0 10.0 1.01] 2.7 2.7
2@ 10" Type R 2.7 | 1.50| 18.00 100.0( 4.50 0.4|Piped to 4F
D6,8,12 4F D6 2.57 0.45| 13.0 1.17| 2.4 2.8] On-Grade Inlet 3.00 0.0 13.0 2.61| 24| 6.3
6.3 | 0.50| 18.00 200.0f 5.20 0.6|Piped to Pond B
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STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name: Trails at Crowfoot
Subdivision Trails at Crowfoot Project No. 254103
Calculated By: MRS
Design Storm 2 Yr
2-Year P1= 0.99 in.

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
z| 2 A
@ ‘S < 5 —_
: g £ & z| 5 5| 3 gl o E
COMBINED BASINS S 3 2| 8| = 3| - - gl I 2| 2| - gl &l 2| g s gl = - REMARKS
= a < | £ < E = 2 gl gl £l <= = 3| OE| sl S| 6 s| £ £
o < < x| Ol = o ol o = Ol = | ol © ol ol © a = > E
D3 4C D3 5.67| 0.52| 13.0 297 24 7.1 13.0f 297 24| 71
50 71 50.0 4.47 0.2|Street Flow to 4D
D3,4 4D D4 291| 0.42| 15.2 122 2.2 2.7 152 4.19[ 2.2 94
2@ 15' Type R 30 ] 94 1668.0( 3.46 8.0|Street Flow to 4E
D3,4,5 4E D5 9.10| 0.59| 14.8 5.33| 23| 120 Sump Inlet 17.1] 0.0 232| 9.52| 18] 17.1
1@10'TypeR 17.1| 1.00| 24.00 30.0{ 5.20 0.1|Piped to DP 2
D9 41 D9 4.62| 0.46| 13.1 211 24 5.0 Sump Inlet 5.0[ 0.0 13.1| 211 2.4 5.0
5.0 | 1.00| 24.00 30.0{ 5.20 0.1|Piped to DP 2
D3,4,5,9 2 23.3| 11.63] 1.8 20.8
1@10'TypeR 20.8 | 2.50| 36.00 204.0{ 5.20 0.7|Piped to DP 3
D11 4K D11 3.29| 0.89| 10.0 293| 27 7.9 Sump Inlet 79| 0.0 10.0f 293 2.7 79
7.9 | 1.00| 24.00 30.0{ 5.20 0.1|Piped to DP 3
D3,4,5,9,11 3 24.0| 14.56| 1.8 25.7
2@ 15' Type R 141 0.26 2.3 0.6 25.7 | 2.50| 36.00 400.0] 5.20 1.3|Piped to DP 6
E1l 5A El 15.28] 0.43] 141 6.65| 2.3| 15.4| On-Grade Inlet | 14.8| 0.6 14.1| 6.39 2.3| 14.8] 2.74| 0.6 573.0( 3.29 2.9|Street Flow to 5C
50% of carryover flow from 5A ~ 0.6/2 = 0.3 CFS 1@ 15 TypeR 14.8 | 1.00| 24.00 573.0{ 7.60 1.3|Piped to 5C
E3, E1 5C E3 4.77| 0.53| 11.6 250 25 6.3] On-Grade Inlet 6.6 0.0 15.3| 9.15[ 2.2 204
20.4| 1.00( 24.00] 1197.0] 8.18 2.4|Piped to 5E
E4 5D E4 3.14| 0.52| 10.5 164 2.6 4.3 105 1.64 2.6 43
2@ 15' Type R 153 4.35( 2.2 9.7]2.74| 43 956.0( 3.29 4.8|Street Flow to 5E
E1345 5E E5 549| 0.49| 12.3 270 25 6.6 Sump Inlet 9.7] 0.0 17.8| 13.49[ 2.1| 27.9
1@10'TypeR 27.9] 0.50| 24.00 30.0{ 5.30 0.1|Piped to DP 4
E10,E2 5B E2 5.27| 0.53| 20.3 277 19 5.4 Sump Inlet 6.6] 0.0 20.3| 3.19] 19| 6.2
2@ 10' Type R 6.2 | 0.50| 24.00 30.0{ 5.30 0.1|Piped to DP 4
El4 5N E14 11.27| 0.50| 12.7 5.63| 24| 137 Sump Inlet 13.7] 0.0 12.7| 5.63| 2.4| 13.7
13.7 | 4.50| 30.00 970.0{ 14.70 1.1|Piped to 5X
E1l1 5K E1l1 3.99| 0.27| 14.2 1.08] 23 25 14.2| 1.08[ 23] 25
10 ] 25 10.0{ 2.00 0.1]|Overland to 5X
E12 5L E12 7.51| 0.27| 14.2 2.03] 23 4.7 14.2| 2.03[ 23| 4.7
1@ 15 TypeR 14.317( 4.50( 23| 10.3] 1.0 | 4.7 10.0{ 2.00 0.1]|Overland to 5X
E11,12,14,16 5X E16 157 0.89] 7.7 1.40] 29 4.1] On-Grade Inlet | 10.3| 0.0 14.3| 10.14[ 2.3| 233
1@15 TypeR 23.3| 2.50( 30.00 329.0{ 11.30 0.5|Piped to 5F
E6,11,12,14,16 5F E6 5.54| 0.52| 10.0 289 27 7.8] On-Grade Inlet 78] 0.0 14.8| 13.03[ 2.3 29.5
1@15 TypeR 29.5| 2.50( 30.00 288.0( 12.30 0.4|Piped to 5H
E6,8,11,12,14,16 5H E8 4.73| 0.54| 10.5 253| 2.6 6.7] On-Grade Inlet 6.7] 0.0 15.2| 15.57| 2.2| 34.8
1@15 TypeR 34.8| 1.00{ 30.00 660.0( 12.90 0.9[Piped to DP 4
E9 51 E9 4.84| 0.41] 138 197 23 4.6] On-Grade Inlet 4.6] 0.0 13.8] 197 23| 4.6
4.6 | 1.00| 18.00 30.0f 5.70 0.1|Piped to DP 4
E10 5J E10 0.70] 0.59| 11.5 041 25 1.0 115 041 25/ 1.0
10] 1.0 300.0{ 2.00 2.5|Street Flow to 5B
E15 5w E15 1.95[ 0.52] 125 101 24 25 125 1.01 2.4 25
2@ 15' Type R 10 ] 25 500.0{ 2.00 4.2|Overland to 5G
E7,15 5G E7 5.53| 0.53| 12.6 291 24 7.1 Sump Inlet 84| 0.0 16.7| 3.92 2.1 84
8.4 | 1.00| 42.00 30.0| 6.60 0.1|Piped to DP 5
E6,8,9,10,11,12,14,16 4 16.0( 17.94[ 2.2 39.1
E1,2,3,45,6,7,8,9,10,11 39.1| 1.00{ 30.00 280.0( 9.40 0.5|Piped to DP 5
E12,14,15,16 5 20.4| 38.54| 19| 743
74.3 | 0.50( 24.00 280.0( 5.30 0.9|Piped to Pond
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STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name: Trails at Crowfoot
Subdivision Trails at Crowfoot Project No. 254103
Calculated By: MRS
Design Storm 2 Yr
2-Year P1= 0.99 in.

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
zl € g
@ ~ gl & 5 —
- 3 s gl & 5| 3 g ol &
COMBINED BASINS £ 2 ’g ;:) = g s - g S = g s S E T S @ & ; = REMARKS
c a < = < = = 2 ko] = = SIS BN = sl = > £ 5 £
Q < < | - Ol = o ol o = Ol = ol © a8l ol © T 3 > E
1@ 15 TypeR
F2 6B F2 299| 0.85] 8.2 255 29 7.3| On-Grade Inlet 7.3 8.2| 255| 29| 73
2@ 15' Type R 7.3 | 1.50] 18.00 530.0( 7.46 1.2|Piped to 6A
F1,F2 6A F1 5.16| 0.86] 8.2 4.42]| 29| 12.8] On-Grade Inlet [ 12.8] 0.0 94| 6.96| 2.7] 19.1
19.1| 1.50| 24.00 100.0{ 6.50 0.3|Piped to DP 6
D3,4,5,9,11,F1,F2 6 25.3| 21.52| 1.7 36.9
36.9 | 1.50( 42.00] 1025.0] 6.50 2.6|Piped to 6E
F4 6D F4 7.36] 0.53| 12.3 393| 25 9.7 12.3| 3.93[ 25 9.7
2@ 15' Type R 1.0 9.7 50.0{ 2.00 0.4 Street Flow to 6C
F3,4 6C F3 3.60] 0.24| 143 0.85] 2.3 2.0 On-Grade Inlet | 11.0] 0.0 14.3| 4.78[ 2.3[ 11.0
1@15 TypeR 11.0| 1.50| 18.00 200.0{ 8.10 0.4 [Piped to 6E
F1,2,34,5 6E F5 4.58| 0.48| 12.9 222 24 5.3| On-Grade Inlet 53| 0.0 27.9| 28.52| 1.6] 46.2
2@ 15' Type R 46.2 | 1.50| 42.00] 1200.0| 6.50 3.1|Piped to 61
F1,2,3,4,59 61 F9 1.28) 0.77] 11.7 0.99] 25 25 Sump Inlet 25| 0.0 31.0] 29.51] 1.5 45.0
1@10'TypeR 45.0| 0.50( 18.00 200.0{ 6.50 0.5|Piped to 6G
F1,2,34,5,7,9 6G F7 298| 0.33] 14.3 098] 23 23 Sump Inlet 23| 0.0 31.5| 30.49| 1.5 46.0
46.0| 0.50| 18.00 200.0{ 6.50 0.5|Piped to Pond
E13 5M E13 4.45| 0.27| 14.2 120 23 2.8 142 1.20( 23] 2.8
1@10'TypeR 1.0 2.8 100.0{ 2.00 0.8 Street Flow to 5Y
E17 5Y E17 155 0.89] 7.7 1.38] 29 4.1] On-Grade Inlet 58| 0.0 15.1| 258 2.2 5.8
2@ 10' Type R 5.8 | 0.50| 18.00 70.0[ 6.50 0.2|Piped/Overland Flow to 6H
F8 6H F8 8.58| 0.35| 14.3 3.00 23 6.9 Sump Inlet 9.8] 0.0 15.3| 5.58[ 2.2 124
1@10'TypeR 12.4| 0.50| 48.00 30.0{ 9.10 0.1|Piped to 6F
F6 6F F6 5.67| 0.41]| 13.9 231 23 5.4 Sump Inlet 49| 0.0 153 7.89[ 2.2 17.6

17.6 | 0.50( 48.00] 102.0{ 9.10 0.2 Piiedtochannel
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Subdivision Trails at Crowfoot

Design Storm 100 Yr
100-YearP1= 26 in.

STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name: Trails at Crowfoot

Project No. 254103

Calculated By: MRS

CVL CONSULTANTS OF COLORADO, INC.

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
. . _ gl € £ -
£ ) g = 2l & 3| 2 gl o &
COMBINED BASINS S L4 5 S| ~ 5 = g q — = s| 3 | @ © gl T REMARKS
EO- <l gl Bl g gl g E gl 8l E| g e 3| Ll sl 3| 4 = & 2
g g | g g 5| #¢§g g ° SRR R IR
Q < < gl = ol = o ol o £ ol = ol @ 3 ol & T ] E
AL 1A AL 4.86| 0.75] 125 364| 64 125 364| 64| 234
30 234 4100 346  2.0|Street Flow to 1K
AL1L 1K ALl 6.12| 0.75| 13.1 458 63 144 822| 60| 494
T@15 TypeR 30 | 494 340.0| 3.46|  1.6|Street Flowto 1B
A211 1B A2 437] 0.76] 10.4 332| 69| 230| Sumpinlet | 42.1] 238] 16| 1153| 57| 659
T@15 TypeR 65.9 | 2.00| 24.00] 40.0| 830| 0.1|PipedtolC
A2311 1c A3 323| 0.74] 136 238| 62| 147] sSumpinlet |37.1 00| 162| 1391 57| 793
79.3 | 2.00{ 36.00] 500.014.90|  0.6|Piped to Channel
A13 M A13 7.08| 0.73] 134 519| 62| 322 134 519| 62| 322
50| 322 263.0| 4.47|  1.0|Street Flow to 1E
A7 16 A7 637| 0.76] 10.5 483| 69| 333 144| 1002| 60| 603
2@15 TypeR 50 | 603 500.0| 4.47|  1.9|Street Flow to 1E
A5.7.13 1E A5 410| 075|117 308| 66| 203] Sumpinlet | 744| 00| 163| 13.10| 57| 744
T@10 TypeR 74.4 | 100 2400]  80.0| 400| 03|Pipedto1D
A45.7.13 1D A4 407| 067 143 272| 60| 164] Sumpinket | 164 00| 166| 1581 56| 889
T@10 TypeR 88.9 | 1.00| 2400]  40.0| 6.00| 0.1|PipedtolH
A457813 1H A8 2.86| 0.76] 10.2 217| 70| 152| sumpinket | 152| 00| 16.7| 17.99| 56| 1008
1008| 1.50| 42.00] 330.0|12.00]  0.5|Piped to Channel
A12 L A12 598| 0.75| 11.9 446| 65| 29.2 119 446| 65| 292
15| 202 88.0| 2.45|  0.6Street Flow to 1F
£6.12 1F A6 496| 067[138]  331] 61| 203 138 7.77| 61| 477
2@10 TypeR 15 | 477 150.0| 2.45|  1.0|Street Flow to IN
£6.12.14 IN Al4 143 076| 87 108 74| 80| sumpinlet |525| 00| 148 885 59| 525
T@10 TypeR 525 | 250| 30.00] 330.0[1337|  0.4|Piped to Channel
AL5 10 Al5 7.15| 0.65] 16.1 463| 57| 264] sSumpinlet | 264 00| 16.1| 463| 57| 264
26.4 | 050| 24.00] 100.0| 9.10|  0.2|Pipedto1)
A9 1 A9 3.44| 0.76] 11.6 262| 66| 17.3 116 262| 66| 17.3
T@10 TypeR 13143] 321[ 63| 20.1] 40| 17.3 370.0| 4.00|  1.5|Street Flow to 1]
£9.10.15 1 AL0 072| 082 72 059| 79| 47] sSumpinket | 201 00| 163| 7.84| 57| 445
445 | 150| 2400] 100 9.10|  0.0|Piped to Channel
B3 2c B3 492| 0.76] 10.8 371 68| 253 108 3.71| 68| 253
50 253 35.0| 447|  0.1Street Flow to 2D
B34 2D B4 4.03| 094 7.0 380| 80| 303 110 751| 68| 509
0 | 50.9 1605.0| 4.47|  6.0|Street Flow to 2)
B2 28 B2 313| 075 95 235| 72| 169 95| 235 72| 169
2@15 TypeR 40 169 12300| 4.00|  5.1|Street Flow to 2A
B1 2A Bl [2100 o61]108] 1274| 51| 654| On-Gradelnlet | 48.6| 28.9] 19.8] 1509 5.1 775
5096 of carryover flow from 2A - 28.9/2 = 14.5 CFS 2@15 TypeR 775 | 350| 30.00] 245.0| 4.70|  0.9|Pipedto 2E
B125 2E 638] 076] 122|  488| 65| 31.6] On-Gradelnlet | 37.0] 90| 20.7| 10.07| 50| 1003
50%6 of carryover flow from 2E ~ 9/2 = 4.5 CFS 2@15 TypeR 1003| 3.50| 30.00| 2450| 4.70]  0.9|Pipedto 2F
B1256 2F 638 0.76] 122 488| 65| 316| OnGradelnlet | 31.8| 4.3] 21.6] 24.85| 49| 122.1
1221 350 30.00| 2630| 4.70|  0.9|Pipedto2H
B7 26 B7 576] 0.75] 13.7 431 62| 265 137 431] 62| 265
2@15 TypeR 6.0 | 265 200.0| 4.90|  0.7|Street Flowto 21
B7.9 21 BY 281 074] 12.4 208 64| 134] sSumpinlet | 384| 00| 144 639 60| 384
50% of carryover flow from 2F ~ 4.3/2 = 2.15 CFS 2@ 10 TypeR 38.4 | 050| 24.00] 130.0| 570|  0.4|Pipedto2H
B1.2,56.7.8.9 2H 493| 0.74] 12,0 364 65| 238 sumpinlet | 158| 00| 225 3488 4.8| 1675
T@15 TypeR 16946] 8.13[ 56| 452 167.5| 2.20| 42.00] 6350 570|  1.9/Pipedto2]
B1.2,3,4,56,7,89.10 2 B10 065| 095 55 062| 86| 53| sSumpinlet |452| 00| 24.4| 4301 46| 197.7
T@5 TypeR 197.7] 2.20| 42.00]  30.0| 470|  0.1|Pipedto2K
B1.2.3456.789.10,11 2K B11 084] 095 6.4 080 82| 65| Sumplinket 65| 00| 245| 4381] 46| 2009
T@15 TypeR 2009 2.00| 48.00]  50.0| 4.70|  0.2|Piped to Channel
c1 3A cL 747 071|158 532| 58| 306| OnGradelnlet | 20| 00| 158 532| 58] 306
306 | 050] 18.00] 952.0] 470|  3.4|Pied to Channel through Swale
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Subdivision Trails at Crowfoot

Design Storm 100 Yr
100-Year P1= 2.6

STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name: Trails at Crowfoot

Project No. 254103

Calculated By: MRS

in.
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
=~ @ z
£ < g g = £ g § % z
COMBINED BASINS s -4 sl 8| = 5 = gl < ~ = [ HEE gl g g £ REMARKS
s &8 | £ g ¢ < g g E s gl 2 £z 2 | £ 5 | A = z =
g & | B 2| 5| g & § °* 5l S| § <2l B g B gl B 2| T & ¢
[a} < < ol = ol — o] ol o = ol — ol @ 3 ol o o = E
135.0
D2 48 D2 533 0.73] 106 387| 69| 266 106| 387| 69| 266
2@10 TypeR 6.00] 26.6 375.0| 4.90|  1.3|Street Flow to 4J
D2, D10 4 D10 480] 0.74] 102 355 70| 248] sumpinlet | 487| 00| 119 7.42| 66| 487
7@10 TypeR 487 | 1.00{ 36.00] 200| 580 0.1|PipedtoDP 1
D7 46 D7 258 0.71] 104 183| 69| 127| On-Gradelnket | 12.7| 00| 104| 183| 69| 127
127 | 2.00] 18.00] 630.0| 9.10|  1.2|PipedtoDP1
D2.7.10 1 119] 925| 65| 605
T@15 TypeR 605 | 2.00 24.00] 200| 910  0.0|Pipedto4A
D1.2.7.10 4A D1 504/ 070 128 43| 64| 263] Sumpinlet | 59| 00| 128 1339 64| 850
850 | 2.00{ 36.00] 300| 450 0.1|PipedtoPond B
D8 4H D8 085 075| 89 064 73| 47 89| o064 73| 47
T@15 TypeR 500| 47 980.0| 4.47)  3.7|Street Flow to 4F
D12 4| D12 113| 0.95| 10.0 1.08| 70| 7.6] OnGradelnlet | 30| o0of 100 108 70| 76
2@10 TypeR 1 76 | 1.50| 1800 1000 450|  0.4|Pipedto4F
4F D6 257| 0.72] 130 185| 63| 11.7] On-Gradelnlet | 30| 00| 130| 356| 63| 225
225 | 050] 18.00] 200.0| 5.20|  0.6/Pipedto Pond B
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Subdivision Trails at Crowfoot

Design Storm 100 Yr
100-Year P1= 2.6

STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name: Trails at Crowfoot

Project No. 254103

Calculated By: MRS

in.
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
, . _ gl € £ -
b= ) g = 2l & s 2 gl o &
COMBINED BASINS & g () S| ~ [ = gl = _ < s| 2 | © Y gl = . REMARKS
EX- gl Sl El g = =l £l £l 2z e %] OEl s %| 8| = & %
g 8 | Bl g S| £ glog T slel 5| £lgl g & gl g 5| oz B g =
o < < gl = ol = o3 ol o = ol = o) 3 Q ] E
D3 4 D3 567| 0.76] 13.0 429| 63| 27.0 130 429| 63| 27.0
5.0 | 27. 50.0| 4.47 0.2| Street Flow to 4D
D34 4D D4 291| 0.70] 152 204| 59| 120 152 633| 59| 371
2@15 TypeR 30 371 1668.0| 3.46|  8.0|Street Flow to 4E
D345 4E D5 9.10| 0.79] 14.8 723| 59| 429] Sumpinket | 639 00| 232| 1355| 47| 639
T@10 TypeR 63.9 | 1.00{ 24.00] 30.0| 520| 0.1|PipedtoDP2
D9 4 D9 462| 072|131 333| 63| 209] Sumpinket | 209 00| 131 333 63| 209
209 | 1.00{ 24.00] 30.0| 520| 0.1|PipedtoDP 2
D3459 2 233| 16.88| 47| 795
T@10 TypeR 795 | 250| 36.00] 204.0| 520|  0.7|PipedtoDP 3
D11 4K D11 329| 095| 10.0 313| 70| 220| sSumpinket | 220| 00| 100| 313| 70| 220
22.0 | 1.00{ 24.00] 30.0| 520| 0.1|PipedtoDP 3
D3459.11 3 240| 2001 46| 92.8]
92.8 | 2.50| 36.00] 2621.0| 5.20| 8.4|PipedtoDP 5
E1 5A E1 1528| 071| 14.1| 10.86| 6.1] 66.0 141| 1086| 6.1| 66.0
27| 660 573.0| 3.20|  2.9|Street Flow to 5C
E3,E1 5C E3 477] 0.76] 11.6 360| 66| 239 170| 14.46| 56| 804
27| 804 290.0| 3.20|  15|Street Flow to 5D
E134 5D E4 3.14| 0.76] 105 237] 69| 164 18.4| 1684| 53| 808|
2@15 TypeR 26.1| 19.48| 44| 86.1] 1.0 | 89.8 9200| 2.00|  7.7|Piped to 5E
E1345 5E E5 5.49| 0.74] 12.3 406] 64| 262| sSumpinket |86.1| 63| 26.1| 2089 44| 924
50% of carryover flow from 5E & 5G ~ 6.3/2+29.6/2 = 17.95 CFS. 1@15TypeR 86.1 | 1.00| 42.00| 30.0|11.74 0.0|Piped to DP 5
E2,E10 58 E2 527| 0.76] 20.3 399| 51| 203] Sumpinlet | 37.3] 00| 265 850 44| 373
2@10 TypeR 37.3 | 1.00{ 30.00] 30.0| 940| 0.1|PipedtoDP5
E14 5N El4 | 1127) 074|127 839| 64| 534| Sumpinlet | 534 00| 127| 839| 64| 534
53.4 | 1.50| 30.00] 2465.0/14.70|  2.8|Pipedto DP 5
E11 5K E1l 3.99| 0.62] 14.2 247| 60| 150 142| 247| 60| 150
10 150 100] 2.00 0.1 Street Flow to 5X
E12 5L E12 751 0.62] 14.2 466| 60| 282 142| 466| 60| 282
0| 282 10.0| 2.00]  0.1|Street Flow to 5X
E11,12.16 5X E16 157| 095| 77 149 77| 115 143 862| 60| 520
10 | 520 2300] 2.00]  1.9|Street Flow to 5F
E6.11,12.16 5F E6 554| 0.76] 10.0 418| 70| 295 162 1280| 57| 728|
10| 728 288.0| 2.00  2.4|Street Flow to 5H
£6,8,11,12,16 5H E8 473| 0.76] 105 361| 69| 249 186| 1641| 53| 87.1
10 871 660.0| 2.00|  5.5|Street Flow DP 4
E9 51 E9 4.84| 0.69] 138 335| 61| 205 138 335| 61| 205
10 | 205 300| 200|  0.3|Street Flow DP 4
E10 5 E10 070| 079 115 055| 66| 3.7 115 055| 66| 37
10| 37 30.0| 2.00|  0.3|Street Flow DP 4
E6,8,9,10,11,12,14,16 4 24.1| 20.32| 46 93.9
10| 939 280.0| 2.00  2.3|Street Flow to 56
E15 5W E15 195 075 125 147 64| 94 147| 64| 94
2@15 TypeR 1963| 44| 86.1] 10| 9.4 5000| 2.00|  4.2|Street Flow to 56
5G E7 553| 0.76] 12.6 418| 64| 26.7] Sumpinlet 25.97| 44| 1139
86.1 | 1.00{ 42.00] 30.0{11.70|  0.0|PipedtoDP 5
5 63.75| 44| 279.4
to Pond

CVL CONSULTANTS OF COLORADO, INC.

Drainage_Workbook_Hess Ranch_10-3-16



STANDARD FORM SF-3

(RATIONAL METHOD PROCEDURE)

STORM DRAINAGE SYSTEM DESIGN

Project Name: Trails at Crowfoot

Subdivision Trails at Crowfoot Project No. 254103
Calculated By: MRS
Design Storm 100 Yr
100-YearP1= 26 in.
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
IS z
. o _ gl € £ -
£ < 5 S 2| § b £ Zg
5 =l 2 2 2l o . | =z 3| | £ = €
COMBINED BASINS 8 3 sl S| =~ < E gl % —~ S g 8| & g ¢ gl T . REMARKS
E a <5 £ 2 @ 2 s| g1 g <£lgl 2 3| Ol g 2 OB = 2| =
g & | B £l < £ g g * gl Sl | £l gl gl B OE o2 B g g g &
Q < < ol = ol = o] ol o = ol — ol @ B ol @ a = E
F2 6B F2 2.99| 094 82 281| 76| 213 82| 281| 7.6| 213
10| 213 530.0| 250  3.5|Street Flow to 6A
FLF2 6A F1 5.16| 094 82 4.86| 7.6| 369 11.7) 767 66| 505
10 | 505 1025.0| 2.50|  6.8|Street Flow to 6E
F4 6D F4 7.36| 0.76] 123 560 65| 362 12.3| 560| 65| 362
10| 362 50.0| 3.00|  0.3|Street Flow to 6C
F34 6C F3 3.60| 0.60| 143 217| 60| 131 143| 778 60| 47.0
10 | 470 2000| 2.00|  1.7|Street Flow to 6E
F12345 6E F5 458| 0.74] 129 337| 63| 213 18.6| 18.81| 53| 100.0
2@ 15 TypeR 50 | 1000 1200.0| 4.47|  4.5|Street Flow to 61
F1.234,59 61 F9 128| 089 11.7 114| 66| 75| Sumpinlt | 86.1| 85| 230| 10.95| 47| 946
F123459 946 | 050| 18.00f 2000| 650/  0.5/Piped to 6G
D3.4,59.11 6 324| 30.96| 3.9| 1557
D3,4,59,11 50% of carryover flow from 61~ 8.5/2 = 4.25 CFS 1@10"TypeR 165.7] 1.00| 54.00]  75.0] 13.67 0.1[Piped to 6G
F1234579 6G 298| 0.65] 143 195| 60| 11.8] Sumpinkt | 160| 00| 325 41.91| 3.9| 1630
163.0| 1.00] 54.00] 150.0| 6.50|  0.4|Piped to Channel
E13 5M E13 4.45| 0.62] 142 2.76| 60| 167 142| 276 60| 167
10| 167 100.0| 2.00|  0.8|Street Flow to 5Y.
E17 5Y E17 155| 095 7.7 147] 77| 114 151| 4.23| 59| 249
2@ 10 TypeR 10 | 249 1124.0| 2.00|  9.4|Street Flow to 6H
F8 6H F8 8.58| 0.66] 14.3 570 60| 344 Sumpinlet | 344 00| 244 993| 46| 456
1@ 10 TypeR 456 | 050| 48.00]  30.0| 9.10]  0.1|Pipedto 6F
6 6F F6 5.67| 0.69] 139 394 61| 241 Sumpinlet | 241 00| 245| 1387| 46| 635
635 | 1.00]| 36.00] 34.0] 9.10|  0.1]Piped to Channel

CVL CONSULTANTS OF COLORADO, INC.

Drainage_Workbook_Hess Ranch_10-3-16



STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name: Trails at Crowfoot
Subdivision Trails at Crowfoot Project No. 254103
Calculated By: MRS
Design Storm 100 Yr
100-YearP1= 26 in.

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
. _ gl ¢ £ -
E s 5 & 2l NI g .z
COMBINED BASINS & 2 () S| ~ [ = gl = _ < s| 2 | © © gl = . REMARKS
E a < og| £ <l 2 @ 2 gl £ £ <= 2 3| % s 3| o | £ =
g 8 | 8 £ | gl g g c gl Sl | £l gl gl B OE o2 B g g g &
[a) < < gl & ol = o] ol o = ol = ol & D ol © a = E
WEST CHANNEL
C1,081 A 0s1 498| 049] 145 244 60| 146 192 7.76| 52| 405
405 | 1.00| 36.00] 530.0| 9.10|  1.0|Pipedto Pond
C1,081B1-B11 B 24.7| 5157| 46| 2355
05 | 2355 1360.0| 1.41| 16.0|Channel Flow to C
C10S1-052B1-B11.A12311| C 0s2 | 1095| 049 19.1 537] 52| 281 40.7] 70.85| 34| 240.0
7457813 240.0| 1.00| 36.00] 530.0| 6.00]  1.5|Channel Flow to D
C10S1-052B1-B11.A12311 | D 42.2| 88.84| 33| 204.2
AL-A15,BL-BI1.CL 294.2] 1.00| 36.00] 800.0| 6.00]  2.2|Channel Flow to E
051-053 E 0s3 781 049 17.4 383] 55| 210 61.8] 109.35| 26| 281.7
281.7| 1.00 36.00] 530.0| 9.10]  1.0{Piped to Pond
EAST CHANNEL
D3459,.11
F123457.9 F 329| 41.91| 39| 161.9
D3459.11 161.9| 1.00| 36.00] 530.0] 9.10|  1.0|Channel Flowto G
F1-9 G 338| 55.77| 38| 211.7
D3459,11 211.7] 1.00| 36.00] 300.0| 9.10]  0.5[Channel Flow to F
0S4 H 0s4 222| 049 157 109 58] 63 34.4] 56.86| 38| 213.7
213.7] 1.00] 36.00] 300.0] 9.10]  0.5|Channel Flow to Pond

CVL CONSULTANTS OF COLORADO, INC.
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POND RELEASE RATES

Subdivision: Trails at Crowfoot

POND A
Area (a) 158.78 acres
Slope 3.1 %
L2/ Area 4.75
Unit Discharge @ 3% Slope for Type B Soil 1.24 lacre
Unit Discharge @ 4% Slope for Type B Soil 1.31 lacre
Interpolated Unit Discharge 1.25 lacre
Total Interpolated Unit Discharge 1.30

| PonD A |Release Rate 186.06 CFS
POND B
Area (a) 23.2 acres
Slope 5.7 %
L2/ Area 2.27
Unit Discharge > 4% Slope for Type B Soil 1.45 lacre
Total Interpolated Unit Discharge 1.51

| PonD B [Release Rate 3153 CFS
POND C:
Area (a) 160.87 acres
Slope 2.8 %
L%/ Area 5.75
Unit Discharge @ 2% Slope for Type B Soil 1.16 lacre
Unit Discharge @ 3% Slope for Type B Soil 1.24 lacre
Interpolated Unit Discharge 1.22 lacre
Total Interpolated Unit Discharge 1.28

|.POND C:|Release Rate 177.21 CFS

Project Name: Trails at Crowfoot

Project No. 254103
Calculated By: MRS

Unit Discharge @ 3% Slope for Type C/D Soil
Unit Discharge @ 4% Slope for Type C/D Soil
Interpolated Unit Discharge

Unit Discharge > 4% Slope for Type C/D Soil

Unit Discharge @ 2% Slope for Type C/D Soil
Unit Discharge @ 3% Slope for Type C/D Soil
Interpolated Unit Discharge

1.35
1.42
1.36

1.57

1.26
1.35
1.33

lacre
lacre
lacre

lacre

lacre
lacre
lacre



Subdivision: Trails at Crowfoot

POND A

POND B

DETENTION POND SIZING

BASIN AREA % IMPERVIOUSNESS
ID AC
Al 4.86 57.35
A2 4.37 59.60
A3 3.23 54.87
A4 4.07 40.00
A5 4.10 57.70
A6 4.96 39.75
A7 6.37 59.46
A8 2.86 59.77
A9 3.44 59.55
A10 0.72 72.78
All 6.12 57.17
Al2 5.98 56.93
Al3 7.08 53.48
Al4 1.43 58.80
Al5 7.15 35.60
[=X1 21.00 26.95
B2 3.13 58.00
B3 4.92 58.68
B4 4.03 96.03
B5 6.38 60.78
B6 6.38 60.78
B7 5.76 57.40
B8 4.93 55.17
B9 2.81 55.27
B10 0.65 100.00
B11l 0.84 100.00
C1 7.47 49.43
0S1 4.98 2.00
0S2 10.95 2.00
0S3 7.81 2.00
TOTAL 158.78 44.10
BASIN AREA % IMPERVIOUSNESS
ID AC
D1 5.94 46.10
D2 5.33 52.47
D6 2.57 50.81
D7 2.58 48.95
D8 0.85 57.94
D10 4.80 55.62
D12 1.13 100.00
TOTAL 23.20 53.43




Subdivision: Trails at Crowfoot

POND C

DETENTION POND SIZING

BASIN AREA % IMPERVIOUSNESS
ID AC
D3 5.67 58.87
D4 2.91 47.23
D5 9.10 65.47
D9 4.62 51.08
D11 3.29 100.00
El 15.28 48.76
E2 5.27 59.18
E3 4.77 59.05
E4 3.14 58.84
E5 5.49 55.38
E6 5.54 58.77
E7 5.53 59.21
E8 4.73 60.24
E9 4.84 45.65
E10 0.70 66.21
E11l 3.99 30.00
E12 7.51 30.00
E13 4.45 30.00
E14 11.27 55.97
E15 1.95 58.08
E16 1.57 100.00
E17 1.55 100.00
F1 5.16 95.69
F2 2.99 95.35
F3 3.60 26.33
F4 7.36 60.07
F5 4.58 54.47
F6 5.67 45.69
F7 2.98 36.71
F8 8.58 39.26
F9 1.28 86.32
0S4 2.22 2.00

TOTAL 157.58 54.47




DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Project: Trails at Crowfoot

Basin ID: Pond A (West Pond)

Example Zone Configuration (Retention Pond)

Required Volume Calculation

Selected BMP Type =

EDB

Watershed Area =

158.78

Watershed Length =

5,730

Watershed Slope =

0.031

Watershed Imperviousness =

44.40%

Percentage Hydrologic Soil Group A =

0.0%

Percentage Hydrologic Soil Group B =

49.8%

Percentage Hydrologic Soil Groups C/D =

50.2%

Desired WQCV Drain Time =

40.0

Location for 1-hr Rainfall Depths = Parker - Parker Town Court

Water Quality Capture Volume (WQCV) =

Excess Urban Runoff Volume (EURV) =

acres
it

fHt
percent
percent
percent
percent
hours

Depth Increment = ft
Gptional Gptional

Stage - Storage Stage | Override | Length Width Area Override Area Volume | Volume

Description 0 Stage () () (tt) (r2) | Area(it2) | (acre) (ftr3) (acft)

Micropool

2-yr Runoff Volume (P1 = 0.96 in)) =

5-yr Runoff Volume (P1=1.4in.) =

10-yr Runoff Volume (P1 = 1.65 in) =

25-yr Runoff Volume (P1 = 1.98 in.)

50-yr Runoff Volume (P1 = 2.3 in.)

100-yr Runoff Volume (P1 = 2.61in.) =

500-yr Runoff Volume (P1 = 3.25in.) =

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 =

Stage-Storage Calculation

Zone 1 Volume (WQCV) =

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 (1SD) =

Total Available Detention Depth (H,q,) =

Depth of Trickle Channel (Hyc) =

Slope of Trickle Channel (Sr)

Slopes of Main Basin Sides (S ) =

Basin Length-to-Width Ratio (Ry) =

Initial Surcharge Area (Ag,) =

Surcharge Volume Length (Lys,) =

Surcharge Volume Width (Wis,) =

Depth of Basin Floor (Hrygon) =

Length of Basin Floor (Le,oor) =

Width of Basin Floor (Wroor) =

Area of Basin Floor (Aroor) =

Volume of Basin Floor (Vegor) =

Depth of Main Basin (Hya) =

Length of Main Basin (Ly) =

Width of Main Basin (W) =

Area of Main Basin (Ayn) =

Volume of Main Basin (Vi) =

Calculated Total Basin Volume (V. =

2532 |acre-feet  Optional User Input
7034 |acre-feet  1-hr Precipitation
5104 |acre-feet inches
9590 |acre-feet inches
12.803 _|acre-feet inches
18.037 |acre-feet inches
22332 |acre-feet inches
27.130 |acre-feet inches
36.318 |acre-feet inches
4822 |acre-feet
8.049 |acre-feet
8852 |acre-feet
10.027 _|acre-feet
11.991 |acre-feet
14.853 |acre-feet
2532 |acre-feet
4502 |acre-feet
7819 |acre-feet
14.853  |acre-feet
331 |ig
ft
ft
ft
fuft
HV
2
ft
ft
ft
ft
ft
ft2
3
ft
ft
ft
ft2
ft3
acre-feet

West Pond UD-Detention_v3 05, Basin

11/4/2016, 2:39 PM



DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Project: Trails at Crowfoot

Basin ID: Pond B (South West Pond)

Example Zone Configuration (Retention Pond)

Required Volume Calculation

Selected BMP Type =

EDB

Watershed Area =

23.20

Watershed Length =

1,513

Watershed Slope =

0.057

Watershed Imperviousness =

53.40%

Percentage Hydrologic Soil Group A =

0.0%

Percentage Hydrologic Soil Group B =

49.8%

Percentage Hydrologic Soil Groups C/D =

50.2%

Desired WQCV Drain Time =

40.0

Location for 1-hr Rainfall Depths =

Water Quality Capture Volume (WQCV) =

Excess Urban Runoff Volume (EURV) =

acres
it

fft
percent
percent
percent
percent
hours

Parker - Parker Town Court

Depth Increment = ft
Gptional Gptional

Stage - Storage Stage | Override | Length Width Area Override Area Volume | Volume

Description 0 Stage () () (tt) (r2) | Area(it2) | (acre) (ftr3) (acft)

Micropool

2-yr Runoff Volume (P1 = 0.96 in)) =

5-yr Runoff Volume (P1=1.4in.) =

10-yr Runoff Volume (P1 = 1.65 in) =

25-yr Runoff Volume (P1 = 1.98 in.)

50-yr Runoff Volume (P1 = 2.3 in.)

100-yr Runoff Volume (P1 = 2.61in.) =

500-yr Runoff Volume (P1 = 3.25in.) =

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 =

Stage-Storage Calculation

Zone 1 Volume (WQCV) =

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 (H,q,) =

Depth of Trickle Channel (Hyc) =

Slope of Trickle Channel (Sr)

Slopes of Main Basin Sides (S ) =

Basin Length-to-Width Ratio (Ry) =

Initial Surcharge Area (A,) =
Surcharge Volume Length (Lys,) =
Surcharge Volume Width (W,g,) =

Depth of Basin Floor (Hr o) =
Length of Basin Floor (Le,oor) =
Width of Basin Floor (Wroor) =

Area of Basin Floor (Aroor) =

Volume of Basin Floor (Vsoo) =

Depth of Main Basin (Hya) =

Length of Main Basin (Ly) =

Width of Main Basin (Wisn) =

Area of Main Basin (Auan) =
Volume of Main Basin (Vi) =

Calculated Total Basin Volume (V. =

South West Pond UD-Detention_v3 05, Basin

0417 |acre-feet  Optional User Input
1255 |acredfeet  1-hr Precipitation
0919 |acre-feet inches
1616 |acre-feet inches
2.095 |acre-feet inches
2848 |acre-feet inches
3486 |acre-feet inches
4186 |acre-feet inches
5534 |acre-feet inches
0870 |acre-feet
1.398 |acre-feet
1533 |acre-feet
1713 |acre-feet
2000 |acre-feet
2413 |acre-feet
0417 |acre-feet
0.837 |acre-feet
1159 |acre-feet
2413 |acre-feet
B

ft

ft

ft

fuft

HV

2

ft

ft

ft

ft

ft

ft2

3

ft

ft

ft

ft2

ft3

acre-feet

11/4/2018, 2:40 PM



DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Project: Trails at Crowfoot

Basin ID: Pond C (East Pond)

Example Zone Configuration (Retention Pond)

Required Volume Calculation

Selected BMP Type =

EDB

Watershed Area =

160.87

Watershed Length =

6,347

Watershed Slope =

0.028

Watershed Imperviousness =

53.43%

Percentage Hydrologic Soil Group A =

0.0%

Percentage Hydrologic Soil Group B =

49.8%

Percentage Hydrologic Soil Groups C/D =

50.2%

Desired WQCV Drain Time =

40.0

Location for 1-hr Rainfall Depths =

Water Quality Capture Volume (WQCV) =

Excess Urban Runoff Volume (EURV) =

acres
it

fHt
percent
percent
percent
percent
hours

Parker - Parker Town Court

Depth Increment = ft
Gptional Gptional

Stage - Storage Stage | Override | Length Width Area Override Area Volume | Volume

Description 0 Stage () () (tt) (r2) | Area(it2) | (acre) (ftr3) (acft)

Micropool

2-yr Runoff Volume (P1 = 0.96 in)) =

5-yr Runoff Volume (P1=1.4in.) =

10-yr Runoff Volume (P1 = 1.65 in) =

25-yr Runoff Volume (P1 = 1.98 in.)

50-yr Runoff Volume (P1 = 2.3 in.)

100-yr Runoff Volume (P1 = 2.61in.) =

500-yr Runoff Volume (P1 = 3.25in.) =

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 =

Stage-Storage Calculation

Zone 1 Volume (WQCV) =

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 (1SD) =

Total Available Detention Depth (H,q,) =

Depth of Trickle Channel (Hyc) =

Slope of Trickle Channel (Sr)

Slopes of Main Basin Sides (S ) =

Basin Length-to-Width Ratio (Ry) =

Initial Surcharge Area (Ag,) =

Surcharge Volume Length (Lys,) =

Surcharge Volume Width (Wis,) =

Depth of Basin Floor (Hrygon) =

Length of Basin Floor (Le,oor) =

Width of Basin Floor (Wroor) =

Area of Basin Floor (Aroor) =

Volume of Basin Floor (Vegor) =

Depth of Main Basin (Hya) =

Length of Main Basin (Ly) =

Width of Main Basin (W) =

Area of Main Basin (Ayn) =

Volume of Main Basin (Vi) =

Calculated Total Basin Volume (V. =

2893 |acre-feet  Optional User Input
8704 |acrefeet  1-hr Precipitation
6377 |acre-feet inches
11210 |acre-feet inches
14529 |acre-feet inches
10.755 |acre-feet inches
24179 |acre-feet inches
20.031 |acre-feet inches
38377 |acre-feet inches
6.036 |acre-feet
9701 |acre-feet
10637 |acre-feet
11881 |acre-feet
13.873 |acre-feet
16.738 _|acre-feet
2893 |acre-feet
5810 |acre-feet
8034 |acre-feet
16.738 _|acre-feet
3718 |3
ft
ft
ft
fuft
HV
2
ft
ft
ft
ft
ft
ft2
3
ft
ft
ft
ft2
ft3
acre-feet

East Pond UD-Detention_v3 05, Basin

11/4/2018, 2:40 PM



TRAILS AT CROWFOOT
Town of Parker, Colorado

1. Hydraulic Computations

CUHP & SWMM
UD-INLET
UD-SEWER
UD-CHANNEL
UD-CULVERT

mO0w>

Preliminary Drainage Report CVL Consultants of Colorado, Inc.



TRAILS AT CROWFOOT
Town of Parker, Colorado

1. Hydraulic Computations

A. CUHP & SWMM

Preliminary Drainage Report CVL Consultants of Colorado, Inc.



Summary of CUHP Input Parameters (Version 1.4.4)

Depression Horton's Infiltration DCIA Level and Fractions
Dist. to Initial Final | Decay Dir. Con'ct| Receiv.
Catchment | SWMM Raingage Area [ Centroid ] Length] Slope | Percent]Pervious|Imperv.] Rate Rate | Coeff. DCIA Imperv. Perv. Percent Eff.
Name/ID | Node/ID Name/ID [(sq.mi.)] (miles) |(miles)] (ft./ft.)|Imperv.] (inches) | (inches) ] (in./hr.) | (in.hr.) | (1/sec.)] Level Fraction Fraction Imperv.
A A 100 YEAR 0.248 0.673 | 1.085 | 0.031 | 44.4 0.35 0.10 3.75 0.55 | 0.0018 | 0.00 0.82 0.21 43.32
B B 100 YEAR 0.036 0.128 0.287 | 0.057 534 0.35 0.10 3.75 0.55 | 0.0018 0.00 0.87 0.24 52.41
C C 100 YEAR 0.251 0.553 | 1.202 | 0.028 534 0.35 0.10 3.75 0.55 | 0.0018 | 0.00 0.87 0.24 52.44




Summary of Unit Hydrograph Parameters Used By Program and Calculated Results (Version 1.4.4)

Unit Hydrograph Parameters and Results

Excess Precip.

Storm Hydrograph

W50 W75 Time to Time to Total Runoff per

W50 Before W75 Before Peak Volume Excess Excess Peak [Peak Flow| Volume | Unit Area

Catchment Name/ID Ct Cp (min.) Peak (min.) Peak (min.) [Peak (cfs) (c.f) (inches) (c.f.) (min.) (cfs) (c.f.) (cfs/acre)
A 0.092 0.453 18.8 6.56 9.8 4.39 134 397 576,371 2.05 1,178,980 40.0 447 1,177,638 2.81
B 0.158 0.391 7.7 2.70 4.0 1.81 6.4 141 84,216 2.16 181,851 35.0 106 185,481 4.58
C 0.087 0.523 15.1 5.29 7.9 3.54 12.6 499 583,958 2.16 1,261,186 40.0 542 1,268,430 3.37




EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.010)

WARNING 04: minimum elevation drop used for Conduit A DL

R AR o R R R R R R R R AR AR R R R S e R R R R R R AR AR A e e R R e R A e R R R AR (R SRR R e o

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.

R AR R R R R R R R AR AR AR R R R S e SR R e A S R R R R AR A e R R R R A S e R R R e L e e R R R R R

R R R R R R R R R R e e e R

Analysis Options

E R R e

Flow Units ......._._....... CFS
Process Models:
Rainfall/Runoff _._.._.._.. NO
RDID ... NO
Snowmelt ... ... _.._...... NO
Groundwater ............ NO
Flow Routing ........... YES
Ponding Allowed ........ NO
Water Quality .......... NO
Flow Routing Method ...... KINWAVE
Starting Date ............ JAN-01-2005 00:00:00
Ending Date .............. JAN-02-2005 06:00:00
Antecedent Dry Days ...... 0.0
Report Time Step ......... 00:15:00
Routing Time Step ........ 30.00 sec

Trails at Crowfoot_100 Year

Page 1of6



Flow Routing Continuity acre-feet 1076 gal

R R R R S R R R R R R SR R R R R AR R R R AR

Dry Weather Inflow ....... 0.000 0.000
Wet Weather Inflow ....... 0.000 0.000
Groundwater Inflow .._.._.. 0.000 0.000
RDIT Inflow ..._.._ ... _..... 0.000 0.000
External Inflow .......... 60.410 19.685
External Outflow ......... 60.387 19.678
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 ...... 0.000 0.000
Continuity Error (%) ..... 0.038

B R T R R

Highest Flow Instability Indexes

B R R R R e e

All links are stable.

R T o o R R e R R R R R e e

Routing Time Step Summary

R T o o R R R e e R R R R e e

Minimum Time Step : 30.00 sec

Average Time Step : 30.00 sec

Maximum Time Step : 30.00 sec

Percent iIn Steady State : 0.00

Average lterations per Step : 1.00

Percent Not Converging : 0.00

Page 2 of 6
Trails at Crowfoot_100 Year



R SRR R R R R SR R S S o

Node Depth Summary

SRR R R R R R R SR e S S

Average Maximum Maximum Time of Max Reported
Depth Depth HGL Occurrence Max Depth
Node Type Feet Feet Feet days hr:min Feet
A JUNCTION 0.00 0.00 6069.00 0 00:00 0.00
B JUNCTION 0.00 0.00 6115.00 0 00:00 0.00
C JUNCTION 0.00 0.00 5986.00 0 00:00 0.00
OUT-A OUTFALL 0.00 0.00 0.00 0 00:00 0.00
OUT-B OUTFALL 0.00 0.00 0.00 0 00:00 0.00
OouT-C OUTFALL 0.00 0.00 0.00 0 00:00 0.00
POND-A STORAGE 0.62 8.84 6077.84 0 01:17 8.82
POND-B STORAGE 0.32 6.10 6101.10 0 00:56 6.07
POND-C STORAGE 0.69 8.30 5979.30 0 01:16 8.29
B R R R e R S e e S e e
Node Inflow Summary
R R R R S e R S e S S e e
Maximum Maximum Lateral Total Flow
Lateral Total Time of Max Inflow Inflow Balance
Inflow Inflow Occurrence Volume Volume Error
Node Type CFS CFS days hr:min 1076 gal 1076 gal Percent
A JUNCTION 446_.90  446.90 0 00:40 8.81 8.81 0.000
B JUNCTION 106.28 106.28 0 00:35 1.39 1.39 0.000
C JUNCTION 541.71 541.71 0 00:40 9.49 9.49 0.000
OUT-A OUTFALL 0.00 178.79 0 01:17 0] 8.81 0.000
OUT-B OUTFALL 0.00 31.39 0 00:56 0 1.39 0.000
ouUT-C OUTFALL 0.00 170.34 0 01:16 0] 9.48 0.000
POND-A STORAGE 0.00 446.90 0 00:40 0 8.81 0.035
POND-B STORAGE 0.00 106.28 0 00:35 0] 1.39 0.045
Page 3 of 6
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POND-C STORAGE 0.00 541.71 0 00:40 0] 9.49 0.040

RAEA R R R R R R R S R R R R AR AR A e

Node Surcharge Summary

*x *x *x *x

Surcharging occurs when water rises above the top of the highest conduit.

Max. Height Min. Depth

Hours Above Crown Below Rim
Node Type Surcharged Feet Feet
A JUNCTION 30.00 0.000 0.000
B JUNCTION 30.00 0.000 0.000
C JUNCTION 30.00 0.000 0.000
POND-A STORAGE 30.00 8.839 0.161
POND-B STORAGE 30.00 6.095 2.905
POND-C STORAGE 30.00 8.297 0.703

*x *x *x *x KKk

Node Flooding Summary

*hkhhhhhhhhhhhhkhhkiikii

No nodes were flooded.

Page 4 of 6
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R R o S S SR R R R R R R R R

Storage Volume Summary

R R o S R SR R R R R R R R R R

Average Avg Evap ExFil Max imum Max Time of Max Max imum
Volume Pcnt Pcnt Pcnt Volume Pcnt Occurrence Outflow
Storage Unit 1000 ft3 Full Loss Loss 1000 ft3 Full days hr:min CFS
POND-A 37.295 6 0 0 595.546 98 0 01:17 178.79
POND-B 4.578 3 0 0 98.684 56 0 00:56 31.39
POND-C 55.123 7 0 0] 733.812 90 0 01:16 170.34

R A S R e e R e

Outfall Loading Summary

R T S R e R o e

Flow Avg Max Total

Freq Flow Flow Volume
Outfall Node Pcnt CFS CFS 1076 gal
OUT-A 74.64 14.60 178.79 8.806
OUT-B 26.89 6.38 31.39 1.387
ouT-C 99.53 11.80 170.34 9.484
System 67.02 32.78 378.67 19.676

Page 5 of 6
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RAEAE AR R R e R R R R AR R R R

Link Flow Summary

RAEAE A R R R R R R R R R R R R

Maximum Time of Max  Maximum Max/ Max/

|Flow] Occurrence |veloc] Full Full

Link Type CFS days hr:min ft/sec Flow Depth
A DL DUMMY 446 .90 0 00:40
B_DL DUMMY 106.28 0 00:35
C_DL DUMMY 541.71 0 00:40
OUT_A DUMMY 178.79 0 01:17
OUT_B DUMMY 31.39 0 00:56
OUT_C DUMMY 170.34 0 01:16

R R o R R R R R R Rk R R AR AR

Conduit Surcharge Summary

R o R o R R R R R R R A R R AR

No conduits were surcharged.

Analysis begun on: Tue Oct 25 09:07:38 2016
Analysis ended on: Tue Oct 25 09:07:38 2016
Total elapsed time: < 1 sec

Page 6 of 6
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TRAILS AT CROWFOOT
Town of Parker, Colorado

1. Hydraulic Computations

B. UD-Inlet

Preliminary Drainage Report CVL Consultants of Colorado, Inc.



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

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

Project: Trails at Crowfoot

Inlet ID: 100 Year Arterial Capacity

Gutter Geometry (Enter data in 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Terown = 17.0 ft
Gutter Width W= 2.50 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 = 0.030 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dyax = 56 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) m| check = yes
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaow=| 150 | 1120 |cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

100 Year Street Capacity Arterial, Q-Allow

9/27/2016, 9:36 AM



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

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

Project: Trails at Crowfoot

Inlet ID: 100 Year Capacity for Residential Boulevard Collector

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 13.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Terown = 17.0 ft
Gutter Width W= 2.50 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 = 0.030 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dyax = 56 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) m| check = yes
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaow=| 150 | 1093 |cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

100 Year Street Capacity Collector, Q-Allow

9/27/2016, 9:29 AM



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

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

Project: Trails at Crowfoot

Inlet ID: 100 Year Local Street Capacity

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.015 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check = yes
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiiow =| 4.1 | 1625 |cfs

WARNING: MINOR STORM max. allowable capacity is less than flow given on sheet '‘Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

100 Year Street Capacity Local, Q-Allow

9/27/2016, 3:36 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: DP 1H
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm _ Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l 1 | |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cp=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 6.1 | 65.9 |cfs

DP 1B (S), Q-Peak

10/26/2016, 5:07 PM



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

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

Project: Trails at Crowfoot

Inlet ID: DP 1H

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.000 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiow=| SUMP | SUMP |cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 1B (S), Q-Allow

10/26/2016, 5:07 PM



| INLET IN A SUMP OR SAG LOCATION

Trails at Crowfoot

Design Information (Input)

Type of Inlet

Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’)
Number of Unit Inlets (Grate or Curb Opening)

Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

Width of a Unit Grate

Area Opening Ratio for a Grate (typical values 0.15-0.90)
Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

Angle of Throat (see USDCM Figure ST-5)

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

Total Inlet Interception Capacity (assumes clogged condition)
WARNING: Inlet Capacity less than Q Peak for MAJOR Storm

Inlet Type =
Bocal =

No =

Ponding Depth =

L (G) =
W, =
Avatio =
Ci(G)
Cw (G)=
Co(G)=

L(©)=
Hyen =
Hinroat =
Theta =
W, =

G (C)=
Cuw ()=
Co(C) =

QE:

Q PEAK REQUIRED =

MINOR

MAJOR

CDOT Type R Curb Opening

5.00

1

6.0

12.0

MINOR

MAJOR

N/A

N/A

N/A

N/A

N/A

N/A

N/A

MINOR

MAJOR

15.00

6.00

6.00

63.40

2.00

0.10

0.10

3.60

0.67

MINOR

MAJOR

9.7

42.1

6.1

65.9

inches

inches

[#Dverride Depths
feet
feet

feet
inches
inches

degrees
feet

cfs
cfs

DP 1B (S), Inlet In Sump

10/26/2016, 5:07 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: DP 1C
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm _ Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): "Qunown = | |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cp=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 23.8 cfs
Total Design Peak Flow, Q =| 3.7 | 385  |cfs

DP 1C (S), Q-Peak

10/26/2016, 5:08 PM



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

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

Project: Trails at Crowfoot

Inlet ID: DP 1C

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.000 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiow=| SUMP | SUMP |cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 1C (S), Q-Allow

10/26/2016, 5:08 PM



| INLET IN A SUMP OR SAG LOCATION

Trails at Crowfoot

Design Information (Input)

Type of Inlet

Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’)
Number of Unit Inlets (Grate or Curb Opening)

Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

Width of a Unit Grate

Area Opening Ratio for a Grate (typical values 0.15-0.90)
Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

Angle of Throat (see USDCM Figure ST-5)

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

Total Inlet Interception Capacity (assumes clogged condition)
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK)

Inlet Type =
Bocal =

No =

Ponding Depth =

L (G) =
W, =
Avatio =
Ci(G)
Cw (G)=
Co(G)=

L(©)=
Hyen =
Hinroat =
Theta =
W, =

G (C)=
Cuw ()=
Co(C) =

QE:

Q PEAK REQUIRED =

MINOR

MAJOR

CDOT Type R Curb Opening

5.00

1

6.0

12.0

MINOR

MAJOR

N/A

N/A

N/A

N/A

N/A

N/A

N/A

MINOR

MAJOR

15.00

6.00

6.00

63.40

2.00

0.10

0.10

3.60

0.67

MINOR

MAJOR

9.7

42.1

3.7

38.5

inches

inches

[#Dverride Depths
feet
feet

feet
inches
inches

degrees
feet

cfs
cfs

DP 1C (S), Inlet In Sump

10/26/2016, 5:08 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: DP 1D
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm  Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l | 16.4 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cp=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 3.3 | 16.4  |cfs

DP 1D (S), Q-Peak

10/26/2016, 5:20 PM



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

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

Project: Trails at Crowfoot

Inlet ID: DP 1D

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.000 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiow=| SUMP | SUMP |cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 1D (S), Q-Allow

10/26/2016, 5:20 PM



| INLET IN A SUMP OR SAG LOCATION

Trails at Crowfoot

Design Information (Input)

Type of Inlet

Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’)
Number of Unit Inlets (Grate or Curb Opening)

Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

Width of a Unit Grate

Area Opening Ratio for a Grate (typical values 0.15-0.90)
Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

Angle of Throat (see USDCM Figure ST-5)

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

Total Inlet Interception Capacity (assumes clogged condition)
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK)

Inlet Type =
Bocal =

No =

Ponding Depth =

L (G) =
W, =
Avatio =
Ci(G)
Cw (G)=
Co(G)=

L(©)=
Hyen =
Hinroat =
Theta =
W, =

G (C)=
Cuw ()=
Co(C) =

QE:

Q PEAK REQUIRED =

MINOR

MAJOR

CDOT Type R Curb Opening

5.00

1

6.0

12.0

MINOR

MAJOR

N/A

N/A

N/A

N/A

N/A

N/A

N/A

MINOR

MAJOR

10.00

6.00

6.00

63.40

2.00

0.10

0.10

3.60

0.67

MINOR

MAJOR

8.3

27.5

3.3

16.4

inches

inches

[#Dverride Depths
feet
feet

feet
inches
inches

degrees
feet

cfs
cfs

DP 1D (S), Inlet In Sump

10/26/2016, 5:20 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: DP 1E
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm _ Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown :| 13.4 | 4.4 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cy=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined 5-yr. Runott Coefficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 13.4 | 744 |cfs

DP 1E (S), Q-Peak

10/26/2016, 5:10 PM



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

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

Project: Trails at Crowfoot

Inlet ID: DP 1E

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.000 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiow=| SUMP | SUMP |cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 1E (S), Q-Allow

10/26/2016, 5:10 PM



| INLET IN A SUMP OR SAG LOCATION

Trails at Crowfoot

Design Information (Input)

Type of Inlet

Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’)
Number of Unit Inlets (Grate or Curb Opening)

Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

Width of a Unit Grate

Area Opening Ratio for a Grate (typical values 0.15-0.90)
Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

Angle of Throat (see USDCM Figure ST-5)

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

Total Inlet Interception Capacity (assumes clogged condition)
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK)

Inlet Type =
Bocal =

No =

Ponding Depth =

L (G) =
W, =
Avatio =
Ci(G)
Cw (G)=
Co(G)=

L(©)=
Hyen =
Hinroat =
Theta =
W, =

G (C)=
Cuw ()=
Co(C) =

QE:

Q PEAK REQUIRED =

MINOR

MAJOR

CDOT Type R Curb Opening

5.00

2

6.0

12.0

MINOR

MAJOR

N/A

N/A

N/A

N/A

N/A

N/A

N/A

MINOR

MAJOR

15.00

6.00

6.00

63.40

2.00

0.10

0.10

3.60

0.67

MINOR

MAJOR

19.9

86.1

13.4

74.4

inches

inches

[#Dverride Depths
feet
feet

feet
inches
inches

degrees
feet

cfs
cfs

DP 1E (S), Inlet In Sump

10/26/2016, 5:10 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: DP 1F
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm _ Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l 1 | |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cp=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 4.1 | 20.3 |cfs

DP 1F (O), Q-Peak

10/26/2016, 5:22 PM



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

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

Project: Trails at Crowfoot

Inlet ID: DP 1F

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.015 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiiow =| 4.1 | 1625 |cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 1F (0), Q-Allow

10/26/2016, 5:23 PM



| INLET ON A CONTINUOUS GRADE

Project: Trails at Crowfoot

Inlet ID:

DP 1F

——Lo (C)——

Design Information (Input)
Type of Inlet

MINOR

MAJOR

Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression ‘a' from 'Q-Allow’) aocaL = 5.0 inches
[Total Number of Units in the Inlet (Grate or Curb Opening) No = 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo 10.00 ft
\Width of a Unit Grate (cannot be greater than W from Q-Allow) N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CiC = 0.10 0.10
Street Hydraulics: OK - Q < maximum allowable from sheet 'Q-Allow" MINOR MAJOR
Total Inlet Interception Capacity = 4.10 10.63 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) b = 0.0 9.7 cfs
Capture Percentage = Q,/Q, = C% = 100 52 %

DP 1F (O), Inlet On Grade

10/26/2016, 5:23 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: DP 1H
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm  Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l | 15.2 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cp=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 4.0 | 15.2 |cfs

DP 1H (S), Q-Peak

10/26/2016, 5:21 PM



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

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

Project: Trails at Crowfoot

Inlet ID: DP 1H

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.000 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiow=| SUMP | SUMP |cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 1H (S), Q-Allow

10/26/2016, 5:21 PM



| INLET IN A SUMP OR SAG LOCATION

Trails at Crowfoot

Design Information (Input)

Type of Inlet

Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’)
Number of Unit Inlets (Grate or Curb Opening)

Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

Width of a Unit Grate

Area Opening Ratio for a Grate (typical values 0.15-0.90)
Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

Angle of Throat (see USDCM Figure ST-5)

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

Total Inlet Interception Capacity (assumes clogged condition)
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK)

Inlet Type =
Bocal =

No =

Ponding Depth =

L (G) =
W, =
Avatio =
Ci(G)
Cw (G)=
Co(G)=

L(©)=
Hyen =
Hinroat =
Theta =
W, =

G (C)=
Cuw ()=
Co(C) =

QE:

Q PEAK REQUIRED =

MINOR

MAJOR

CDOT Type R Curb Opening

5.00

1

6.0

12.0

MINOR

MAJOR

N/A

N/A

N/A

N/A

N/A

N/A

N/A

MINOR

MAJOR

10.00

6.00

6.00

63.40

2.00

0.10

0.10

3.60

0.67

MINOR

MAJOR

8.3

27.5

4.0

15.2

inches

inches

[#Dverride Depths
feet
feet

feet
inches
inches

degrees
feet

cfs
cfs

DP 1H (S), Inlet In Sump

10/26/2016, 5:21 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: 1J
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm  Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l S | 20.1 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cp=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 5.5 | 20.1 |cfs

DP 1J (O), Q-Peak

10/26/2016, 5:30 PM



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

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

Project: Trails at Crowfoot

Inlet ID: 1J

Gutter Geometry (Enter data in 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 6.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 ft
Gutter Width W= 2.50 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 = 0.040 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 6.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiow=| 138 | 1028 |cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 1J (O), Q-Allow

10/26/2016, 5:30 PM



| INLET IN A SUMP OR SAG LOCATION

Project =

Trails at Crowfoot

Inlet ID =

Design Information (Input)

Type of Inlet

Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’)
Number of Unit Inlets (Grate or Curb Opening)

Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

Width of a Unit Grate

Area Opening Ratio for a Grate (typical values 0.15-0.90)
Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

Angle of Throat (see USDCM Figure ST-5)

Warning 1Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

Total Inlet Interception Capacity (assumes clogged condition)
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK)

Inlet Type =
Bocal =

No =

Ponding Depth =

L (G) =
W, =
Avatio =
Ci(G)
Cw (G)=
Co(G)=

L(©)=
Hyen =
Hinroat =
Theta =
W, =

G (C)=
Cuw ()=
Co(C) =

QE:

Q PEAK REQUIRED =

MINOR

MAJOR

CDOT Type R Curb Opening

3.00

1

5.6

9.4

MINOR

MAJOR

N/A

N/A

N/A

N/A

N/A

N/A

N/A

MINOR

MAJOR

15.00

6.00

6.00

63.40

2.00

0.20

0.20

3.60

0.67

MINOR

MAJOR

6.4

26.6

5.5

20.1

inches

inches

[#Dverride Depths
feet
feet

feet
inches
inches

degrees
feet

cfs
cfs

Warning 1: Dimension entered is not a typical dimension for inlet type specified.

DP 1J (O), Inlet In Sump

10/26/2016, 5:30 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: DP 1K
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm _ Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l 12.8 | 28.8 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cy=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 12.8 | 28.8 |cfs

DP 1K (0), Q-Peak

10/26/2016, 5:03 PM



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

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

Project: Trails at Crowfoot

Inlet ID: DP 1K

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.030 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiiow =| 5.9 | 1386 |cfs

WARNING: MINOR STORM max. allowable capacity is less than flow given on sheet '‘Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 1K (O), Q-Allow

10/26/2016, 5:03 PM



| INLET ON A CONTINUOUS GRADE

Project: Trails at Crowfoot

Inlet ID:

DP 1K

——Lo (C)——

Design Information (Input)
Type of Inlet

MINOR

MAJOR

Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression ‘a' from 'Q-Allow’) aocaL = 5.0 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 10.00 ft
\Width of a Unit Grate (cannot be greater than W from Q-Allow) N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CiC = 0.10 0.10
Street Hydraulics: WARNING: Q > ALLOWABLE Q FOR MINOR STORM' MINOR MAJOR
Total Inlet Interception Capacity = 12.51 21.84 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) b = 0.3 7.0 cfs
Capture Percentage = Q,/Q, = C% = 98 76 %

DP 1K (O), Inlet On Grade

10/26/2016, 5:03 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: DP 1L
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm _ Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l S | 29.2 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cy=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 7.5 | 29.2 |cfs

DP 1L (O), Q-Peak

10/26/2016, 5:22 PM



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

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

Project: Trails at Crowfoot

Inlet ID: DP 1L

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.015 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiiow =| 4.1 | 1625 |cfs

WARNING: MINOR STORM max. allowable capacity is less than flow given on sheet '‘Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 1L (0), Q-Allow

10/26/2016, 5:22 PM



| INLET ON A CONTINUOUS GRADE

Project: Trails at Crowfoot

Inlet ID:

DP 1L

——Lo (C)——

Design Information (Input)
Type of Inlet

MINOR

MAJOR

Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression ‘a' from 'Q-Allow’) aocaL = 5.0 inches
[Total Number of Units in the Inlet (Grate or Curb Opening) No = 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo 15.00 ft
\Width of a Unit Grate (cannot be greater than W from Q-Allow) N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CiC = 0.10 0.10
Street Hydraulics: WARNING: Q > ALLOWABLE Q FOR MINOR STORM' MINOR MAJOR
Total Inlet Interception Capacity = 7.41 17.33 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) b = 0.1 11.9 cfs
Capture Percentage = Q,/Q, = C% = 99 59 %

DP 1L (O), Inlet On Grade

10/26/2016, 5:22 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: DP 1M
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm  Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l | 32.2 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cp=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 8.0 | 32.2 |cfs

DP 1M (O), Q-Peak

10/26/2016, 5:09 PM



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

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

Project: Trails at Crowfoot

Inlet ID: DP 1M

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.040 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiiow =| 6.8 | 1271 cfs

WARNING: MINOR STORM max. allowable capacity is less than flow given on sheet '‘Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 1M (0), Q-Allow

10/26/2016, 5:09 PM



| INLET ON A CONTINUOUS GRADE

Project: Trails at Crowfoot

Inlet ID:

DP 1M

——Lo (C)——

Design Information (Input)
Type of Inlet

MINOR

MAJOR

Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression ‘a' from 'Q-Allow’) aocaL = 5.0 inches
[Total Number of Units in the Inlet (Grate or Curb Opening) No = 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo 15.00 ft
\Width of a Unit Grate (cannot be greater than W from Q-Allow) N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CiC = 0.10 0.10
Street Hydraulics: WARNING: Q > ALLOWABLE Q FOR MINOR STORM' MINOR MAJOR
Total Inlet Interception Capacity = 8.00 18.79 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) b = 0.0 134 cfs
Capture Percentage = Q,/Q, = C% = 100 58 %

DP 1M (O), Inlet On Grade

10/26/2016, 5:09 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: DP 1N
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm _ Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): "Qunown = | |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cp=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 2.1 | 525  |cfs

DP 1N (S), Q-Peak

10/26/2016, 5:23 PM



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

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

Project: Trails at Crowfoot

Inlet ID: DP 1IN

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.000 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiow=| SUMP | SUMP |cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 1N (S), Q-Allow

10/26/2016, 5:23 PM



| INLET IN A SUMP OR SAG LOCATION

Trails at Crowfoot

Design Information (Input)

Type of Inlet

Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’)
Number of Unit Inlets (Grate or Curb Opening)

Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

Width of a Unit Grate

Area Opening Ratio for a Grate (typical values 0.15-0.90)
Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

Angle of Throat (see USDCM Figure ST-5)

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

Total Inlet Interception Capacity (assumes clogged condition)
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK)

Inlet Type =
Bocal =

No =

Ponding Depth =

L (G) =
W, =
Avatio =
Ci(G)
Cw (G)=
Co(G)=

L(©)=
Hyen =
Hinroat =
Theta =
W, =

G (C)=
Cuw ()=
Co(C) =

QE:

Q PEAK REQUIRED =

MINOR

MAJOR

CDOT Type R Curb Opening

5.00

2

6.0

12.0

MINOR

MAJOR

N/A

N/A

N/A

N/A

N/A

N/A

N/A

MINOR

MAJOR

10.00

6.00

6.00

63.40

2.00

0.10

0.10

3.60

0.67

MINOR

MAJOR

14.4

56.8

2.1

52.5

inches

inches

[#Dverride Depths
feet
feet

feet
inches
inches

degrees
feet

cfs
cfs

DP 1IN (S), Inlet In Sump

10/26/2016, 5:23 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: DP 10
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm _ Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l 9 | 26.4 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cy=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 4.9 | 264 |cfs

DP 10 (S), Q-Peak

10/26/2016, 5:26 PM



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

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

Project: Trails at Crowfoot

Inlet ID: DP 10

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.000 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiow=| SUMP | SUMP |cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 10 (S), Q-Allow

10/26/2016, 5:26 PM



| INLET IN A SUMP OR SAG LOCATION

Trails at Crowfoot

Design Information (Input)

Type of Inlet

Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’)
Number of Unit Inlets (Grate or Curb Opening)

Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

Width of a Unit Grate

Area Opening Ratio for a Grate (typical values 0.15-0.90)
Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

Angle of Throat (see USDCM Figure ST-5)

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

Total Inlet Interception Capacity (assumes clogged condition)
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK)

Inlet Type =
Bocal =

No =

Ponding Depth =

L (G) =
W, =
Avatio =
Ci(G)
Cw (G)=
Co(G)=

L(©)=
Hyen =
Hinroat =
Theta =
W, =

G (C)=
Cuw ()=
Co(C) =

QE:

Q PEAK REQUIRED =

MINOR

MAJOR

CDOT Type R Curb Opening

5.00

1

6.0

12.0

MINOR

MAJOR

N/A

N/A

N/A

N/A

N/A

N/A

N/A

MINOR

MAJOR

10.00

6.00

6.00

63.40

2.00

0.10

0.10

3.60

0.67

MINOR

MAJOR

8.3

27.5

4.9

26.4

inches

inches

[#Dverride Depths
feet
feet

feet
inches
inches

degrees
feet

cfs
cfs

DP 10 (S), Inlet In Sump

10/26/2016, 5:26 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: 2A
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm _ Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown :| 131 | 1.5 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
(Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cy=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined 5-yr. Runott Coefficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 13.1 | 775 |cfs

DP 2A (0), Q-Peak

10/27/2016, 4:46 PM



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

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

Project: Trails at Crowfoot

Inlet ID: 2A

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.060 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiiow =| 8.3 | 1126  |cfs

WARNING: MINOR STORM max. allowable capacity is less than flow given on sheet '‘Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 2A (O), Q-Allow

10/27/2016, 4:46 PM



| INLET ON A CONTINUOUS GRADE

Project: Trails at Crowfoot

Inlet ID:

2A

——Lo (C)——

Design Information (Input)
Type of Inlet

MINOR

MAJOR

Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression ‘a' from 'Q-Allow’) aocaL = 5.0 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 15.00 ft
\Width of a Unit Grate (cannot be greater than W from Q-Allow) N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CiC = 0.10 0.10
Street Hydraulics: WARNING: Q > ALLOWABLE Q FOR MINOR STORM' MINOR MAJOR
Total Inlet Interception Capacity = 13.01 48.61 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) b = 0.1 28.9 cfs
Capture Percentage = Q,/Q, = C% = 99 63 %

DP 2A (O), Inlet On Grade

10/27/2016, 4:46 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: 2D
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm _ Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l 15.6 | 50.9 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
(Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cy=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 15.6 | 50.9 |cfs

DP 2D (S), Q-Peak

10/27/2016, 4:43 PM



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

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

Project: Trails at Crowfoot

Inlet ID: 2D

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.050 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiiow =| 7.6 | 1189 cfs

WARNING: MINOR STORM max. allowable capacity is less than flow given on sheet '‘Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 2D (S), Q-Allow

10/27/2016, 4:43 PM



| INLET ON A CONTINUOUS GRADE

Project: Trails at Crowfoot

Inlet ID:

2D

——Lo (C)——

Design Information (Input)
Type of Inlet

MINOR

MAJOR

Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression ‘a' from 'Q-Allow’) aocaL = 5.0 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 15.00 ft
\Width of a Unit Grate (cannot be greater than W from Q-Allow) N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CiC = 0.10 0.10
Street Hydraulics: WARNING: Q > ALLOWABLE Q FOR MINOR STORM' MINOR MAJOR
Total Inlet Interception Capacity = 15.30 38.83 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) b = 0.3 12.1 cfs
Capture Percentage = Q,/Q, = C% = 98 76 %

DP 2D (S), Inlet On Grade

10/27/2016, 4:43 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: 2E
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm _ Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l | 31.6 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cy=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 145 cfs
Total Design Peak Flow, Q =| 8.5 | 46.1 |cfs

DP 2E (O), Q-Peak

10/27/2016, 4:47 PM



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

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

Project: Trails at Crowfoot

Inlet ID: 2E

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.060 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiiow =| 8.3 | 1126  |cfs

WARNING: MINOR STORM max. allowable capacity is less than flow given on sheet '‘Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 2E (O), Q-Allow

10/27/2016, 4:47 PM



| INLET ON A CONTINUOUS GRADE

Project: Trails at Crowfoot

Inlet ID:

2E

——Lo (C)——

Design Information (Input)
Type of Inlet

MINOR

MAJOR

Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression ‘a' from 'Q-Allow’) aocaL = 5.0 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 15.00 ft
\Width of a Unit Grate (cannot be greater than W from Q-Allow) N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CiC = 0.10 0.10
Street Hydraulics: WARNING: Q > ALLOWABLE Q FOR MINOR STORM' MINOR MAJOR
Total Inlet Interception Capacity = 8.50 36.97 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) b = 0.0 9.1 cfs
Capture Percentage = Q,/Q, = C% = 100 80 %

DP 2E (O), Inlet On Grade

10/27/2016, 4:48 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: 2F
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm _ Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l | 31.6 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cp=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 45 cfs
Total Design Peak Flow, Q =| 8.5 | 36.1 |cfs

DP 2F (0), Q-Peak

10/27/2016, 4:49 PM



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

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

Project: Trails at Crowfoot

Inlet ID: 2F

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.060 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiiow =| 8.3 | 1126  |cfs

WARNING: MINOR STORM max. allowable capacity is less than flow given on sheet '‘Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 2F (0), Q-Allow

10/27/2016, 4:49 PM



| INLET ON A CONTINUOUS GRADE

Project: Trails at Crowfoot

Inlet ID:

2F

——Lo (C)——

Design Information (Input)
Type of Inlet

MINOR

MAJOR

Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression ‘a' from 'Q-Allow’) aocaL = 5.0 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 15.00 ft
\Width of a Unit Grate (cannot be greater than W from Q-Allow) N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CiC = 0.10 0.10
Street Hydraulics: WARNING: Q > ALLOWABLE Q FOR MINOR STORM' MINOR MAJOR
Total Inlet Interception Capacity = 8.50 31.78 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) b = 0.0 4.3 cfs
Capture Percentage = Q,/Q, = C% = 100 88 %

DP 2F (O), Inlet On Grade

10/27/2016, 4:49 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: 2H
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm  Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l 0 | 23.8 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cp=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 2.2 cfs
Total Design Peak Flow, Q =| 6.0 | 260  |cfs

DP 2H (LS), Q-Peak

10/27/2016, 5:18 PM



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

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

Project: Trails at Crowfoot

Inlet ID: 2H

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.000 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiow=| SUMP | SUMP |cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 2H (LS), Q-Allow

10/27/2016, 5:18 PM



| INLET IN A SUMP OR SAG LOCATION

Trails at Crowfoot

Design Information (Input)

Type of Inlet

Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’)
Number of Unit Inlets (Grate or Curb Opening)

Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

Width of a Unit Grate

Area Opening Ratio for a Grate (typical values 0.15-0.90)
Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

Angle of Throat (see USDCM Figure ST-5)

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

Total Inlet Interception Capacity (assumes clogged condition)
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK)

Inlet Type =
Bocal =

No =

Ponding Depth =

L (G) =
W, =
Avatio =
Ci(G)
Cw (G)=
Co(G)=

L(©)=
Hyen =
Hinroat =
Theta =
W, =

G (C)=
Cuw ()=
Co(C) =

QE:

Q PEAK REQUIRED =

MINOR

MAJOR

CDOT Type R Curb Opening

5.00

2

6.0

8.0

MINOR

MAJOR

N/A

N/A

N/A

N/A

N/A

N/A

N/A

MINOR

MAJOR

10.00

6.00

6.00

63.40

2.00

0.10

0.10

3.60

0.67

MINOR

MAJOR

14.4

29.9

6.0

26.0

inches

inches

[#Dverride Depths
feet
feet

feet
inches
inches

degrees
feet

cfs
cfs

DP 2H (LS), Inlet In Sump

10/27/2016, 5:18 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: 21
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm _ Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): "Qunown = 9 | 38.4 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cp=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 9.9 | 384  |cfs

DP 21 (LS), Q-Peak

10/27/2016, 5:17 PM



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

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

Project: Trails at Crowfoot

Inlet ID: 2|

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.000 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiow=| SUMP | SUMP |cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 21 (LS), Q-Allow

10/27/2016, 5:17 PM



| INLET IN A SUMP OR SAG LOCATION

Trails at Crowfoot

Design Information (Input)

Type of Inlet

Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’)
Number of Unit Inlets (Grate or Curb Opening)

Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

Width of a Unit Grate

Area Opening Ratio for a Grate (typical values 0.15-0.90)
Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

Angle of Throat (see USDCM Figure ST-5)

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

Total Inlet Interception Capacity (assumes clogged condition)
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK)

Inlet Type =
Bocal =

No =

Ponding Depth =

L (G) =
W, =
Avatio =
Ci(G)
Cw (G)=
Co(G)=

L(©)=
Hyen =
Hinroat =
Theta =
W, =

G (C)=
Cuw ()=
Co(C) =

QE:

Q PEAK REQUIRED =

MINOR

MAJOR

CDOT Type R Curb Opening

5.00

2

6.0

8.0

MINOR

MAJOR

N/A

N/A

N/A

N/A

N/A

N/A

N/A

MINOR

MAJOR

15.00

6.00

6.00

63.40

2.00

0.10

0.10

3.60

0.67

MINOR

MAJOR

19.9

41.4

9.9

38.4

inches

inches

[#Dverride Depths
feet
feet

feet
inches
inches

degrees
feet

cfs
cfs

DP 2| (LS), Inlet In Sump

10/27/2016, 5:17 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: 2J
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm  Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l 9 | 45.2 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cp=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 1.9 | 45.2 |cfs

DP 2J (S), Q-Peak

10/27/2016, 5:20 PM



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

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

Project: Trails at Crowfoot

Inlet ID: 2J

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.000 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiow=| SUMP | SUMP |cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 2J (S), Q-Allow

10/27/2016, 5:20 PM



| INLET IN A SUMP OR SAG LOCATION

Trails at Crowfoot

Design Information (Input)

Type of Inlet

Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’)
Number of Unit Inlets (Grate or Curb Opening)

Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

Width of a Unit Grate

Area Opening Ratio for a Grate (typical values 0.15-0.90)
Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

Angle of Throat (see USDCM Figure ST-5)

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

Total Inlet Interception Capacity (assumes clogged condition)
WARNING: Inlet Capacity less than Q Peak for MAJOR Storm

Inlet Type =
Bocal =

No =

Ponding Depth =

L (G) =
W, =
Avatio =
Ci(G)
Cw (G)=
Co(G)=

L(©)=
Hyen =
Hinroat =
Theta =
W, =

G (C)=
Cuw ()=
Co(C) =

QE:

Q PEAK REQUIRED =

MINOR

MAJOR

CDOT Type R Curb Opening

5.00

1

6.0

12.0

MINOR

MAJOR

N/A

N/A

N/A

N/A

N/A

N/A

N/A

MINOR

MAJOR

15.00

6.00

6.00

63.40

2.00

0.10

0.10

3.60

0.67

MINOR

MAJOR

9.7

42.1

1.9

45.2

inches

inches

[#Dverride Depths
feet
feet

feet
inches
inches

degrees
feet

cfs
cfs

DP 2J (S), Inlet In Sump

10/27/2016, 5:20 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: 2K
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm _ Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l | 6.5 |Cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
(Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cp=
Cy=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 2.3 | 6.5 |cfs

DP 2K (S), Q-Peak

10/27/2016, 5:21 PM



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

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

Project: Trails at Crowfoot

Inlet ID: 2K

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.000 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiow=| SUMP | SUMP |cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 2K (S), Q-Allow

10/27/2016, 5:21 PM



| INLET IN A SUMP OR SAG LOCATION

Trails at Crowfoot

Design Information (Input)

Type of Inlet

Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’)
Number of Unit Inlets (Grate or Curb Opening)

Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

Width of a Unit Grate

Area Opening Ratio for a Grate (typical values 0.15-0.90)
Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

Angle of Throat (see USDCM Figure ST-5)

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

Total Inlet Interception Capacity (assumes clogged condition)
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK)

Inlet Type =
Bocal =

No =

Ponding Depth =

L (G) =
W, =
Avatio =
Ci(G)
Cw (G)=
Co(G)=

L(©)=
Hyen =
Hinroat =
Theta =
W, =

G (C)=
Cuw ()=
Co(C) =

QE:

Q PEAK REQUIRED =

MINOR

MAJOR

CDOT Type R Curb Opening

5.00

1

6.0

12.0

MINOR

MAJOR

N/A

N/A

N/A

N/A

N/A

N/A

N/A

MINOR

MAJOR

5.00

6.00

6.00

63.40

2.00

0.10

0.10

3.60

0.67

MINOR

MAJOR

5.4

13.2

2.3

6.5

inches

inches

[#Dverride Depths
feet
feet

feet
inches
inches

degrees
feet

cfs
cfs

DP 2K (S), Inlet In Sump

10/27/2016, 5:21 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: 3A
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm _ Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l 2 | |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
(Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cp=
Cy=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 7.2 | 30.6 |cfs

DP 3A (S), Q-Peak

10/27/2016, 5:22 PM



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

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

Project: Trails at Crowfoot

Inlet ID: 3A

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.000 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiow=| SUMP | SUMP |cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 3A (S), Q-Allow

10/27/2016, 5:22 PM



| INLET IN A SUMP OR SAG LOCATION

Trails at Crowfoot

Design Information (Input)

Type of Inlet

Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’)
Number of Unit Inlets (Grate or Curb Opening)

Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

Width of a Unit Grate

Area Opening Ratio for a Grate (typical values 0.15-0.90)
Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

Angle of Throat (see USDCM Figure ST-5)

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

Total Inlet Interception Capacity (assumes clogged condition)
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK)

Inlet Type =
Bocal =

No =

Ponding Depth =

L (G) =
W, =
Avatio =
Ci(G)
Cw (G)=
Co(G)=

L(©)=
Hyen =
Hinroat =
Theta =
W, =

G (C)=
Cuw ()=
Co(C) =

QE:

Q PEAK REQUIRED =

MINOR

MAJOR

CDOT Type R Curb Opening

5.00

1

6.0

12.0

MINOR

MAJOR

N/A

N/A

N/A

N/A

N/A

N/A

N/A

MINOR

MAJOR

15.00

6.00

6.00

63.40

2.00

0.10

0.10

3.60

0.67

MINOR

MAJOR

9.7

42.1

7.2

30.6

inches

inches

[#Dverride Depths
feet
feet

feet
inches
inches

degrees
feet

cfs
cfs

DP 3A (S), Inlet In Sump

10/27/2016, 5:22 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: 4A
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm  Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l 9 | 26.3 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cp=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 5.9 | 26.3 |cfs

DP 4A (S), Q-Peak

10/27/2016, 5:27 PM



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

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

Project: Trails at Crowfoot

Inlet ID: 4A

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.000 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiow=| SUMP | SUMP |cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 4A (S), Q-Allow

10/27/2016, 5:27 PM



| INLET IN A SUMP OR SAG LOCATION

Trails at Crowfoot

Design Information (Input)

Type of Inlet

Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’)
Number of Unit Inlets (Grate or Curb Opening)

Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

Width of a Unit Grate

Area Opening Ratio for a Grate (typical values 0.15-0.90)
Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

Angle of Throat (see USDCM Figure ST-5)

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

Total Inlet Interception Capacity (assumes clogged condition)
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK)

Inlet Type =
Bocal =

No =

Ponding Depth =

L (G) =
W, =
Avatio =
Ci(G)
Cw (G)=
Co(G)=

L(©)=
Hyen =
Hinroat =
Theta =
W, =

G (C)=
Cuw ()=
Co(C) =

QE:

Q PEAK REQUIRED =

MINOR

MAJOR

CDOT Type R Curb Opening

5.00

1

6.0

12.0

MINOR

MAJOR

N/A

N/A

N/A

N/A

N/A

N/A

N/A

MINOR

MAJOR

15.00

6.00

6.00

63.40

2.00

0.10

0.10

3.60

0.67

MINOR

MAJOR

9.7

42.1

5.9

26.3

inches

inches

[#Dverride Depths
feet
feet

feet
inches
inches

degrees
feet

cfs
cfs

DP 4A (S), Inlet In Sump

10/27/2016, 5:27 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: 4E
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm _ Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l 171 | 63.9 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
(Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cy=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 17.1 | 63.9 |cfs

DP 4E (S), Q-Peak

10/27/2016, 5:33 PM



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

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

Project: Trails at Crowfoot

Inlet ID: 4E

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.000 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiow=| SUMP | SUMP |cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 4E (S), Q-Allow

10/27/2016, 5:33 PM



| INLET IN A SUMP OR SAG LOCATION

Trails at Crowfoot

Design Information (Input)

Type of Inlet

Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’)
Number of Unit Inlets (Grate or Curb Opening)

Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

Width of a Unit Grate

Area Opening Ratio for a Grate (typical values 0.15-0.90)
Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

Angle of Throat (see USDCM Figure ST-5)

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

Total Inlet Interception Capacity (assumes clogged condition)
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK)

Inlet Type =
Bocal =

No =

Ponding Depth =

L (G) =
W, =
Avatio =
Ci(G)
Cw (G)=
Co(G)=

L(©)=
Hyen =
Hinroat =
Theta =
W, =

G (C)=
Cuw ()=
Co(C) =

QE:

Q PEAK REQUIRED =

MINOR

MAJOR

CDOT Type R Curb Opening

5.00

2

6.0

12.0

MINOR

MAJOR

N/A

N/A

N/A

N/A

N/A

N/A

N/A

MINOR

MAJOR

15.00

6.00

6.00

63.40

2.00

0.10

0.10

3.60

0.67

MINOR

MAJOR

19.9

86.1

17.1

63.9

inches

inches

[#Dverride Depths
feet
feet

feet
inches
inches

degrees
feet

cfs
cfs

DP 4E (S), Inlet In Sump

10/27/2016, 5:33 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: 4F
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm _ Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l | 11.7 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cp=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 2.8 | 11.7 |cfs

DP 4F (O), Q-Peak

10/27/2016, 5:31 PM



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

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

Project: Trails at Crowfoot

Inlet ID: AF

Gutter Geometry (Enter data in 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 6.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 ft
Gutter Width W= 2.50 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 = 0.060 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 6.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaow=| 122 | 910 |cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 4F (0), Q-Allow

10/27/2016, 5:31 PM



| INLET ON A CONTINUOUS GRADE

Project: Trails at Crowfoot

Inlet ID:

4F

——Lo (C)——

Design Information (Input)
Type of Inlet

MINOR

MAJOR

Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression ‘a' from 'Q-Allow’) aocaL = 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 10.00 ft
\Width of a Unit Grate (cannot be greater than W from Q-Allow) N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CiC = 0.10 0.10
Street Hydraulics: OK - Q < maximum allowable from sheet 'Q-Allow" MINOR MAJOR
Total Inlet Interception Capacity = 2.80 11.69 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) b = 0.0 0.0 cfs
Capture Percentage = Q,/Q, = C% = 100 100 %

DP 4F (O), Inlet On Grade

10/27/2016, 5:31 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: DP 4G
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm  Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l | 12.7 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cp=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 3.0 | 12.7 |cfs

DP 4G (0), Q-Peak

10/27/2016, 5:26 PM



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

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

Project: Trails at Crowfoot

Inlet ID: DP 4G

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.040 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiiow =| 6.8 | 1271 cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 4G (0), Q-Allow

10/27/2016, 5:26 PM



| INLET ON A CONTINUOUS GRADE

Project: Trails at Crowfoot

Inlet ID:

DP 4G

——Lo (C)——

Design Information (Input)
Type of Inlet

MINOR

MAJOR

Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression ‘a' from 'Q-Allow’) aocaL = 5.0 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 10.00 ft
\Width of a Unit Grate (cannot be greater than W from Q-Allow) N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CiC = 0.10 0.10
Street Hydraulics: OK - Q < maximum allowable from sheet 'Q-Allow" MINOR MAJOR
Total Inlet Interception Capacity = 3.00 12.52 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) b = 0.0 0.2 cfs
Capture Percentage = Q,/Q, = C% = 100 99 %

DP 4G (O), Inlet On Grade

10/27/2016, 5:26 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: 4
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm _ Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l | 21.9 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cp=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 5.0 | 21.9 |cfs

DP 4l (S), Q-Peak

10/27/2016, 5:33 PM



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

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

Project: Trails at Crowfoot

Inlet ID: 4]

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.000 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiow=| SUMP | SUMP |cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 41 (S), Q-Allow

10/27/2016, 5:33 PM



| INLET IN A SUMP OR SAG LOCATION

Trails at Crowfoot

Design Information (Input)

Type of Inlet

Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’)
Number of Unit Inlets (Grate or Curb Opening)

Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

Width of a Unit Grate

Area Opening Ratio for a Grate (typical values 0.15-0.90)
Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

Angle of Throat (see USDCM Figure ST-5)

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

Total Inlet Interception Capacity (assumes clogged condition)
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK)

Inlet Type =
Bocal =

No =

Ponding Depth =

L (G) =
W, =
Avatio =
Ci(G)
Cw (G)=
Co(G)=

L(©)=
Hyen =
Hinroat =
Theta =
W, =

G (C)=
Cuw ()=
Co(C) =

QE:

Q PEAK REQUIRED =

MINOR

MAJOR

CDOT Type R Curb Opening

5.00

1

6.0

12.0

MINOR

MAJOR

N/A

N/A

N/A

N/A

N/A

N/A

N/A

MINOR

MAJOR

10.00

6.00

6.00

63.40

2.00

0.10

0.10

3.60

0.67

MINOR

MAJOR

8.3

27.5

5.0

21.9

inches

inches

[#Dverride Depths
feet
feet

feet
inches
inches

degrees
feet

cfs
cfs

DP 4l (S), Inlet In Sump

10/27/2016, 5:33 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: 4]
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm _ Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown :| 121 | 48.7 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
(Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cy=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined 5-yr. Runott Coefficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 12.1 | 48.7 |cfs

DP 4J (S), Q-Peak

10/27/2016, 5:25 PM



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

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

Project: Trails at Crowfoot

Inlet ID: 4]

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.000 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiow=| SUMP | SUMP |cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 4J (S), Q-Allow

10/27/2016, 5:25 PM



| INLET IN A SUMP OR SAG LOCATION

Trails at Crowfoot

Design Information (Input)

Type of Inlet

Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’)
Number of Unit Inlets (Grate or Curb Opening)

Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

Width of a Unit Grate

Area Opening Ratio for a Grate (typical values 0.15-0.90)
Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

Angle of Throat (see USDCM Figure ST-5)

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

Total Inlet Interception Capacity (assumes clogged condition)
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK)

Inlet Type =
Bocal =

No =

Ponding Depth =

L (G) =
W, =
Avatio =
Ci(G)
Cw (G)=
Co(G)=

L(©)=
Hyen =
Hinroat =
Theta =
W, =

G (C)=
Cuw ()=
Co(C) =

QE:

Q PEAK REQUIRED =

MINOR

MAJOR

CDOT Type R Curb Opening

5.00

2

6.0

12.0

MINOR

MAJOR

N/A

N/A

N/A

N/A

N/A

N/A

N/A

MINOR

MAJOR

10.00

6.00

6.00

63.40

2.00

0.10

0.10

3.60

0.67

MINOR

MAJOR

14.4

56.8

12.1

48.7

inches

inches

[#Dverride Depths
feet
feet

feet
inches
inches

degrees
feet

cfs
cfs

DP 4J (S), Inlet In Sump

10/27/2016, 5:25 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: 4K
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm _ Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l | 22.0 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cp=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 7.9 | 220  |cfs

DP 4K (S), Q-Peak

10/27/2016, 5:37 PM



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

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

Project: Trails at Crowfoot

Inlet ID: 4K

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.000 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiow=| SUMP | SUMP |cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 4K (S), Q-Allow

10/27/2016, 5:37 PM



| INLET IN A SUMP OR SAG LOCATION

Trails at Crowfoot

Design Information (Input)

Type of Inlet

Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’)
Number of Unit Inlets (Grate or Curb Opening)

Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

Width of a Unit Grate

Area Opening Ratio for a Grate (typical values 0.15-0.90)
Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

Angle of Throat (see USDCM Figure ST-5)

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

Total Inlet Interception Capacity (assumes clogged condition)
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK)

Inlet Type =
Bocal =

No =

Ponding Depth =

L (G) =
W, =
Avatio =
Ci(G)
Cw (G)=
Co(G)=

L(©)=
Hyen =
Hinroat =
Theta =
W, =

G (C)=
Cuw ()=
Co(C) =

QE:

Q PEAK REQUIRED =

MINOR

MAJOR

CDOT Type R Curb Opening

5.00

1

6.0

12.0

MINOR

MAJOR

N/A

N/A

N/A

N/A

N/A

N/A

N/A

MINOR

MAJOR

10.00

6.00

6.00

63.40

2.00

0.10

0.10

3.60

0.67

MINOR

MAJOR

8.3

27.5

7.9

22.0

inches

inches

[#Dverride Depths
feet
feet

feet
inches
inches

degrees
feet

cfs
cfs

DP 4K (S), Inlet In Sump

10/27/2016, 5:37 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: 4L
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm _ Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l | 7.6 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
(Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cp=
Cy=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 2.7 | 7.6 |cfs

DP L (S), Q-Peak

10/27/2016, 5:29 PM



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

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

Project: Trails at Crowfoot

Inlet ID: 4L

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.015 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiiow =| 4.1 | 1625 |cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP L (S), Q-Allow

10/27/2016, 5:29 PM



| INLET ON A CONTINUOUS GRADE

Project: Trails at Crowfoot

Inlet ID: AL

——Lo (C)——

Design Information (Input)
Type of Inlet

MINOR

MAJOR

Type = CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression ‘a' from 'Q-Allow’) aocaL = 3.0 inches
[Total Number of Units in the Inlet (Grate or Curb Opening) No = 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo 15.00 ft
\Width of a Unit Grate (cannot be greater than W from Q-Allow) N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) N/A N/A

Warning 1||Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CiC = 0.20 0.20
Street Hydraulics: OK - Q < maximum allowable from sheet 'Q-Allow" MINOR MAJOR
Total Inlet Interception Capacity = 2.70 7.34 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) b = 0.0 0.3 cfs
Capture Percentage = Q,/Q, = C% = 100 97 %

DP L (S), Inlet On Grade

10/27/2016, 5:29 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: DP 5A
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm _ Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l 15.4 | 66.0 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cy=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 15.4 | 66.0  |cfs

DP 5A (0), Q-Peak

10/27/2016, 5:42 PM



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

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

Project: Trails at Crowfoot

Inlet ID: DP 5A

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.027 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiiow =| 5.6 | 1424 cfs

WARNING: MINOR STORM max. allowable capacity is less than flow given on sheet '‘Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 5A (O), Q-Allow

10/27/2016, 5:42 PM



| INLET ON A CONTINUOUS GRADE

Project: Trails at Crowfoot

Inlet ID:

DP 5A

——Lo (C)——

Design Information (Input)
Type of Inlet

MINOR

MAJOR

Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression ‘a' from 'Q-Allow’) aocaL = 5.0 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 15.00 ft
\Width of a Unit Grate (cannot be greater than W from Q-Allow) N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CiC = 0.10 0.10
Street Hydraulics: WARNING: Q > ALLOWABLE Q FOR MINOR STORM' MINOR MAJOR
Total Inlet Interception Capacity = 14.80 43.47 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) b = 0.6 225 cfs
Capture Percentage = Q,/Q, = C% = 96 66 %

DP 5A (O), Inlet On Grade

10/27/2016, 5:42 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: 5B
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm _ Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l [} | 20.3 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cp=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 18.0 cfs
Total Design Peak Flow, Q =| 6.6 | 38.3 |cfs

DP 5B (S), Q-Peak

10/27/2016, 5:47 PM



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

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

Project: Trails at Crowfoot

Inlet ID: 5B

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.000 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiow=| SUMP | SUMP |cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 5B (S), Q-Allow

10/27/2016, 5:47 PM



| INLET IN A SUMP OR SAG LOCATION

Trails at Crowfoot

Design Information (Input)

Type of Inlet

Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’)
Number of Unit Inlets (Grate or Curb Opening)

Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

Width of a Unit Grate

Area Opening Ratio for a Grate (typical values 0.15-0.90)
Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

Angle of Throat (see USDCM Figure ST-5)

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

Total Inlet Interception Capacity (assumes clogged condition)
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK)

Inlet Type =
Bocal =

No =

Ponding Depth =

L (G) =
W, =
Avatio =
Ci(G)
Cw (G)=
Co(G)=

L(©)=
Hyen =
Hinroat =
Theta =
W, =

G (C)=
Cuw ()=
Co(C) =

QE:

Q PEAK REQUIRED =

MINOR

MAJOR

CDOT Type R Curb Opening

5.00

1

6.0

12.0

MINOR

MAJOR

N/A

N/A

N/A

N/A

N/A

N/A

N/A

MINOR

MAJOR

15.00

6.00

6.00

63.40

2.00

0.10

0.10

3.60

0.67

MINOR

MAJOR

9.7

42.1

6.6

38.3

inches

inches

[#Dverride Depths
feet
feet

feet
inches
inches

degrees
feet

cfs
cfs

DP 5B (S), Inlet In Sump

10/27/2016, 5:47 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: DP 5C
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm _ Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l [} | 23.9 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cy=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 6.6 | 23.9 |cfs

DP 5C (0), Q-Peak

10/27/2016, 5:42 PM



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

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

Project: Trails at Crowfoot

Inlet ID: DP 5C

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.027 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiiow =| 5.6 | 1424 cfs

WARNING: MINOR STORM max. allowable capacity is less than flow given on sheet '‘Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 5C (0), Q-Allow

10/27/2016, 5:42 PM



| INLET ON A CONTINUOUS GRADE

Project: Trails at Crowfoot

Inlet ID:

DP 5C

——Lo (C)——

Design Information (Input)
Type of Inlet

MINOR

MAJOR

Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression ‘a' from 'Q-Allow’) aocaL = 5.0 inches
[Total Number of Units in the Inlet (Grate or Curb Opening) No = 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo 15.00 ft
\Width of a Unit Grate (cannot be greater than W from Q-Allow) N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CiC = 0.10 0.10
Street Hydraulics: WARNING: Q > ALLOWABLE Q FOR MINOR STORM' MINOR MAJOR
Total Inlet Interception Capacity = 6.60 16.16 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) b = 0.0 7.7 cfs
Capture Percentage = Q,/Q, = C% = 100 68 %

DP 5C (O), Inlet On Grade

10/27/2016, 5:42 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: 5E
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm _ Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l | 92.4 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cp=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 9.7 | 924 |cfs

DP 5E (S), Q-Peak

10/27/2016, 5:43 PM



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

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

Project: Trails at Crowfoot

Inlet ID: 5E

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.000 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiow=| SUMP | SUMP |cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 5E (S), Q-Allow

10/27/2016, 5:43 PM



| INLET IN A SUMP OR SAG LOCATION

Trails at Crowfoot

Design Information (Input)

Type of Inlet

Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’)
Number of Unit Inlets (Grate or Curb Opening)

Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

Width of a Unit Grate

Area Opening Ratio for a Grate (typical values 0.15-0.90)
Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

Angle of Throat (see USDCM Figure ST-5)

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

Total Inlet Interception Capacity (assumes clogged condition)
WARNING: Inlet Capacity less than Q Peak for MAJOR Storm

Inlet Type =
Bocal =

No =

Ponding Depth =

L (G) =
W, =
Avatio =
Ci(G)
Cw (G)=
Co(G)=

L(©)=
Hyen =
Hinroat =
Theta =
W, =

G (C)=
Cuw ()=
Co(C) =

QE:

Q PEAK REQUIRED =

MINOR

MAJOR

CDOT Type R Curb Opening

5.00

2

6.0

12.0

MINOR

MAJOR

N/A

N/A

N/A

N/A

N/A

N/A

N/A

MINOR

MAJOR

15.00

6.00

6.00

63.40

2.00

0.10

0.10

3.60

0.67

MINOR

MAJOR

19.9

86.1

9.7

92.4

inches

inches

[#Dverride Depths
feet
feet

feet
inches
inches

degrees
feet

cfs
cfs

DP 5E (S), Inlet In Sump

10/27/2016, 5:43 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: DP 5F
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm _ Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l 8 | 45.4 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cy=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 7.8 | 454 |cfs

DP 5F (O), Q-Peak

10/27/2016, 5:49 PM



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

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

Project: Trails at Crowfoot

Inlet ID: DP 5F

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.039 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiiow =| 6.7 | 1281 cfs

WARNING: MINOR STORM max. allowable capacity is less than flow given on sheet '‘Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 5F (0), Q-Allow

10/27/2016, 5:49 PM



| INLET ON A CONTINUOUS GRADE

Project: Trails at Crowfoot

Inlet ID:

DP 5F

——Lo (C)——

Design Information (Input)
Type of Inlet

MINOR

MAJOR

Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression ‘a' from 'Q-Allow’) aocaL = 5.0 inches
[Total Number of Units in the Inlet (Grate or Curb Opening) No = 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo 15.00 ft
\Width of a Unit Grate (cannot be greater than W from Q-Allow) N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CiC = 0.10 0.10
Street Hydraulics: WARNING: Q > ALLOWABLE Q FOR MINOR STORM' MINOR MAJOR
Total Inlet Interception Capacity = 7.80 21.73 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) b = 0.0 237 cfs
Capture Percentage = Q,/Q, = C% = 100 48 %

DP 5F (O), Inlet On Grade

10/27/2016, 5:49 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: 5G
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm  Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l | 115.7 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cp=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 8.4 | 1157  |cfs

DP 5G (), Q-Peak

10/27/2016, 5:51 PM



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

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

Project: Trails at Crowfoot

Inlet ID: 5G

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.000 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiow=| SUMP | SUMP |cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 5G (S), Q-Allow

10/27/2016, 5:51 PM



| INLET IN A SUMP OR SAG LOCATION

Trails at Crowfoot

Design Information (Input)

Type of Inlet

Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’)
Number of Unit Inlets (Grate or Curb Opening)

Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

Width of a Unit Grate

Area Opening Ratio for a Grate (typical values 0.15-0.90)
Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

Angle of Throat (see USDCM Figure ST-5)

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

Total Inlet Interception Capacity (assumes clogged condition)
WARNING: Inlet Capacity less than Q Peak for MAJOR Storm

Inlet Type =
Bocal =

No =

Ponding Depth =

L (G) =
W, =
Avatio =
Ci(G)
Cw (G)=
Co(G)=

L(©)=
Hyen =
Hinroat =
Theta =
W, =

G (C)=
Cuw ()=
Co(C) =

QE:

Q PEAK REQUIRED =

MINOR

MAJOR

CDOT Type R Curb Opening

5.00

2

6.0

12.0

MINOR

MAJOR

N/A

N/A

N/A

N/A

N/A

N/A

N/A

MINOR

MAJOR

15.00

6.00

6.00

63.40

2.00

0.10

0.10

3.60

0.67

MINOR

MAJOR

19.9

86.1

8.4

115.7

inches

inches

[#Dverride Depths
feet
feet

feet
inches
inches

degrees
feet

cfs
cfs

DP 5G (S), Inlet In Sump

10/27/2016, 5:51 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: DP 5H
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm _ Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): "Qunown = | |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cp=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 6.7 | 81.3 |cfs

DP 5H (O), Q-Peak

10/27/2016, 5:49 PM



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

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

Project: Trails at Crowfoot

Inlet ID: DP 5H

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.039 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiiow =| 6.7 | 1281 cfs

WARNING: MINOR STORM max. allowable capacity is less than flow given on sheet '‘Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 5H (0), Q-Allow

10/27/2016, 5:49 PM



| INLET ON A CONTINUOUS GRADE

Project: Trails at Crowfoot

Inlet ID:

DP 5H

——Lo (C)——

Design Information (Input)
Type of Inlet

MINOR

MAJOR

Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression ‘a' from 'Q-Allow’) aocaL = 5.0 inches
[Total Number of Units in the Inlet (Grate or Curb Opening) No = 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo 15.00 ft
\Width of a Unit Grate (cannot be greater than W from Q-Allow) N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CiC = 0.10 0.10
Street Hydraulics: WARNING: Q > ALLOWABLE Q FOR MINOR STORM' MINOR MAJOR
Total Inlet Interception Capacity = 6.70 27.41 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) b = 0.0 53.9 cfs
Capture Percentage = Q,/Q, = C% = 100 34 %

DP 5H (O), Inlet On Grade

10/27/2016, 5:49 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: DP 5C
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm _ Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l [} | 20.5 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cy=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 4.6 | 205  |cfs

DP 5! (O), Q-Peak

10/27/2016, 5:50 PM



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

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

Project: Trails at Crowfoot

Inlet ID: DP 5C

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.027 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiiow =| 5.6 | 1424 cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 5/ (O), Q-Allow

10/27/2016, 5:50 PM



| INLET ON A CONTINUOUS GRADE

Project: Trails at Crowfoot

Inlet ID:

DP 5C

——Lo (C)——

Design Information (Input)
Type of Inlet

MINOR

MAJOR

Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression ‘a' from 'Q-Allow’) aocaL = 5.0 inches
[Total Number of Units in the Inlet (Grate or Curb Opening) No = 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo 15.00 ft
\Width of a Unit Grate (cannot be greater than W from Q-Allow) N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CiC = 0.10 0.10
Street Hydraulics: OK - Q < maximum allowable from sheet 'Q-Allow" MINOR MAJOR
Total Inlet Interception Capacity = 4.60 14.99 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) b = 0.0 55 cfs
Capture Percentage = Q,/Q, = C% = 100 73 %

DP 51 (O), Inlet On Grade

10/27/2016, 5:50 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: 5N
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm _ Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l 13.7 | 53.4 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
(Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cy=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 3.2 cfs
Total Design Peak Flow, Q =| 13.7 | 56.6 |cfs

DP 5N (S), Q-Peak

10/27/2016, 5:47 PM



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

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

Project: Trails at Crowfoot

Inlet ID: 5N

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.000 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiow=| SUMP | SUMP |cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 5N (S), Q-Allow

10/27/2016, 5:47 PM



| INLET IN A SUMP OR SAG LOCATION

Trails at Crowfoot

Design Information (Input)

Type of Inlet

Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’)
Number of Unit Inlets (Grate or Curb Opening)

Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

Width of a Unit Grate

Area Opening Ratio for a Grate (typical values 0.15-0.90)
Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

Angle of Throat (see USDCM Figure ST-5)

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

Total Inlet Interception Capacity (assumes clogged condition)
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK)

Inlet Type =
Bocal =

No =

Ponding Depth =

L (G) =
W, =
Avatio =
Ci(G)
Cw (G)=
Co(G)=

L(©)=
Hyen =
Hinroat =
Theta =
W, =

G (C)=
Cuw ()=
Co(C) =

QE:

Q PEAK REQUIRED =

MINOR

MAJOR

CDOT Type R Curb Opening

5.00

2

6.0

12.0

MINOR

MAJOR

N/A

N/A

N/A

N/A

N/A

N/A

N/A

MINOR

MAJOR

10.00

6.00

6.00

63.40

2.00

0.10

0.10

3.60

0.67

MINOR

MAJOR

14.4

56.8

13.7

56.6

inches

inches

[#Dverride Depths
feet
feet

feet
inches
inches

degrees
feet

cfs
cfs

DP 5N (S), Inlet In Sump

10/27/2016, 5:47 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: DP 5X
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm _ Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l 10.3 | 52.0 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cy=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 10.3 | 520  |cfs

DP 5X (O), Q-Peak

10/27/2016, 5:48 PM



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

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

Project: Trails at Crowfoot

Inlet ID: DP 5X

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.039 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiiow =| 6.7 | 1281 cfs

WARNING: MINOR STORM max. allowable capacity is less than flow given on sheet '‘Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 5X (O), Q-Allow

10/27/2016, 5:48 PM



| INLET ON A CONTINUOUS GRADE

Project: Trails at Crowfoot

Inlet ID:

DP 5X

——Lo (C)——

Design Information (Input)
Type of Inlet

MINOR

MAJOR

Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression ‘a' from 'Q-Allow’) aocaL = 5.0 inches
[Total Number of Units in the Inlet (Grate or Curb Opening) No = 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo 15.00 ft
\Width of a Unit Grate (cannot be greater than W from Q-Allow) N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CiC = 0.10 0.10
Street Hydraulics: WARNING: Q > ALLOWABLE Q FOR MINOR STORM' MINOR MAJOR
Total Inlet Interception Capacity = 9.99 22.97 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) b = 0.3 29.0 cfs
Capture Percentage = Q,/Q, = C% = 97 44 %

DP 5X (O), Inlet On Grade

10/27/2016, 5:48 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.

<---

Project: Trails at Crowfoot
Inlet ID: DP 5Y
Show Details
Design Flow: ONLY if already determined through other methods: Minor Storm _ Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l 8 | 9 |CfS
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the blue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: — Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ftfity  Length ()
Csite is Non-Urban (CArea Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron. TEensy T(NCMN = Cy " P17(C T Tc) " Cg Minor Storm Major Storm
Design Storm Return Period, T, = years
Return Period One-Hour Precipitation, Py = inches
Ci=
C,=
Cy=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runott Coetticient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 5.8 | 24.9 |cfs

DP 5Y (0O), Q-Peak

11/4/2016, 2:11 PM



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

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

Project: Trails at Crowfoot

Inlet ID: DP 5Y

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Heurs = 4.00 inches
Distance from Curb Face to Street Crown Terown = 17.0 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 = 0.039 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dyax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) m| check = yes
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiow =| 6.7 | 1281 cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

DP 5Y (O), Q-Allow

11/4/2016, 2:11 PM



| INLET ON A CONTINUOUS GRADE

Project: Trails at Crowfoot

Inlet ID:

DP 5Y

p——Lo (C)——

Design Information (Input
Type of Inlet

MINOR

MAJOR

Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression 'a’ from 'Q-Allow’) aocaL = 5.0 inches
[Total Number of Units in the Inlet (Grate or Curb Opening) No = 1
Length of a Single Unit Inlet (Grate or Curb Opening) 10.00 ft
\Width of a Unit Grate (cannot be greater than W from Q-Allow) N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) 0.10 0.10
Street Hydraulics: OK - Q < maximum allowable from sheet 'Q-Allow’ MINOR MAJOR
Total Inlet Interception Capacity = 5.58 11.97 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Q= 0.2 12.9 cfs
Capture Percentage = Qi/Q, = C% = 96 48 %

DP 5Y (O), Inlet On Grade

11/4/2016, 2:11 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: DP 6A
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm _ Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l 12.8 | 50.5 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cy=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 12.8 | 505  |cfs

DP 6A (O), Q-Peak

10/27/2016, 5:52 PM



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

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

Project: Trails at Crowfoot

Inlet ID: DP 6A

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.015 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiiow =| 4.1 | 1625 |cfs

WARNING: MINOR STORM max. allowable capacity is less than flow given on sheet '‘Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 6A (O), Q-Allow

10/27/2016, 5:52 PM



| INLET ON A CONTINUOUS GRADE

Project: Trails at Crowfoot

Inlet ID:

DP 6A

——Lo (C)——

Design Information (Input)
Type of Inlet

MINOR

MAJOR

Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression ‘a' from 'Q-Allow’) aocaL = 5.0 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 15.00 ft
\Width of a Unit Grate (cannot be greater than W from Q-Allow) N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CiC = 0.10 0.10
Street Hydraulics: WARNING: Q > ALLOWABLE Q FOR MINOR STORM' MINOR MAJOR
Total Inlet Interception Capacity = 12.19 36.61 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) b = 0.6 139 cfs
Capture Percentage = Q,/Q, = C% = 95 72 %

DP 6A (O), Inlet On Grade

10/27/2016, 5:52 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: DP 6B
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm  Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l | 21.3 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cp=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 7.3 | 21.3 |cfs

DP 6B (O), Q-Peak

10/27/2016, 5:52 PM



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

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

Project: Trails at Crowfoot

Inlet ID: DP 6B

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.015 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiiow =| 4.1 | 1625 |cfs

WARNING: MINOR STORM max. allowable capacity is less than flow given on sheet '‘Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 6B (O), Q-Allow

10/27/2016, 5:52 PM



| INLET ON A CONTINUOUS GRADE

Project: Trails at Crowfoot

Inlet ID:

DP 6B

——Lo (C)——

Design Information (Input)
Type of Inlet

MINOR

MAJOR

Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression ‘a' from 'Q-Allow’) aocaL = 5.0 inches
[Total Number of Units in the Inlet (Grate or Curb Opening) No = 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo 15.00 ft
\Width of a Unit Grate (cannot be greater than W from Q-Allow) N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CiC = 0.10 0.10
Street Hydraulics: WARNING: Q > ALLOWABLE Q FOR MINOR STORM' MINOR MAJOR
Total Inlet Interception Capacity = 7.22 14.92 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) b = 0.1 6.4 cfs
Capture Percentage = Q,/Q, = C% = 99 70 %

DP 6B (O), Inlet On Grade

10/27/2016, 5:52 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: DP 6C
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm _ Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown :| 11.0 | 47.0 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cy=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined 5-yr. Runott Coefficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 11.0 | 470 |cfs

DP 6C (0), Q-Peak

10/27/2016, 5:53 PM



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

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

Project: Trails at Crowfoot

Inlet ID: DP 6C

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.020 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiiow =| 4.8 | 1565 |cfs

WARNING: MINOR STORM max. allowable capacity is less than flow given on sheet '‘Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 6C (0), Q-Allow

10/27/2016, 5:53 PM



| INLET ON A CONTINUOUS GRADE

Project: Trails at Crowfoot

Inlet ID:

DP 6C

——Lo (C)——

Design Information (Input)
Type of Inlet

MINOR

MAJOR

Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression ‘a' from 'Q-Allow’) aocaL = 5.0 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 15.00 ft
\Width of a Unit Grate (cannot be greater than W from Q-Allow) N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CiC = 0.10 0.10
Street Hydraulics: WARNING: Q > ALLOWABLE Q FOR MINOR STORM' MINOR MAJOR
Total Inlet Interception Capacity = 10.71 35.61 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) b = 0.3 11.4 cfs
Capture Percentage = Q,/Q, = C% = 97 76 %

DP 6C (0), Inlet On Grade

10/27/2016, 5:53 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: DP 6E
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm _ Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): "Qunown = 5.3 | 100.0 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cy=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 5.3 | 100.0  |cfs

DP 6E (O), Q-Peak

10/27/2016, 5:54 PM



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

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

Project: Trails at Crowfoot

Inlet ID: DP 6E

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.015 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiiow =| 4.1 | 1625 |cfs

WARNING: MINOR STORM max. allowable capacity is less than flow given on sheet '‘Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 6E (O), Q-Allow

10/27/2016, 5:54 PM



| INLET ON A CONTINUOUS GRADE

Project: Trails at Crowfoot

Inlet ID:

DP 6E

——Lo (C)——

Design Information (Input)
Type of Inlet

MINOR

MAJOR

Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression ‘a' from 'Q-Allow’) aocaL = 5.0 inches
[Total Number of Units in the Inlet (Grate or Curb Opening) No = 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo 15.00 ft
\Width of a Unit Grate (cannot be greater than W from Q-Allow) N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CiC = 0.10 0.10
Street Hydraulics: WARNING: Q > ALLOWABLE Q FOR MINOR STORM' MINOR MAJOR
Total Inlet Interception Capacity = 5.29 28.99 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) b = 0.0 71.0 cfs
Capture Percentage = Q,/Q, = C% = 100 29 %

DP 6E (O), Inlet On Grade

10/27/2016, 5:54 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.

<---

Project: Trails at Crowfoot
Inlet ID: 6F
Show Details
Design Flow: ONLY if already determined through other methods: Minor Storm _ Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l 9 | 1 |CfS
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the blue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: — Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ftfity  Length ()
Csite is Non-Urban (CArea Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
[ Ramrair mrormation. TMensiy 1 (Mmcnfj = C; P17 {(C, T 1) " C3 Minor Storm Major Storm
Design Storm Return Period, T, = years
Return Period One-Hour Precipitation, Py = inches
Ci=
C,=
Cy=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runott Coetticient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 4.9 | 24.1 |cfs

DP 6F (S), Q-Peak

11/4/2016, 2:06 PM



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

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

Project: Trails at Crowfoot

Inlet ID: 6F

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Heurs = 4.00 inches
Distance from Curb Face to Street Crown Terown = 17.0 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 = 0.000 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dyax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) m| check = yes
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiow=| SUMP | SUMP |cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

DP 6F (S), Q-Allow

11/4/2016, 2:06 PM



Project =
Inlet ID =

INLET IN A SUMP OR SAG LOCATION

Trails at Crowfoot

6F

Lo ©

Design Information (Input)

Type of Inlet

Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow")
Number of Unit Inlets (Grate or Curb Opening)

\Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

Width of a Unit Grate

Area Opening Ratio for a Grate (typical values 0.15-0.90)
Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

[Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

Angle of Throat (see USDCM Figure ST-5)

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
[Curb Opening Weir Coefficient (typical value 2.3-3.7)

[Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

Total Inlet Interception Capacity (assumes clogged condition)
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK)

Inlet Type =
Qocal =

No =

Ponding Depth =

L (G)=
W, =
Avatio =
Ci(G) =
Cuw (G)=
Co(G) =

L (C)=
Hyert =
Hinroar =
Theta =
W, =
Ci(C)=
Cu(C)=
G (C) =

Qa:

Q PEAK REQUIRED =

MINOR

MAJOR

CDOT Type R Curb Opening

5.00

1

6.0

12.0

MINOR

MAJOR

N/A

N/A

N/A

N/A

N/A

N/A

N/A

MINOR

MAJOR

10.00

6.00

6.00

63.40

2.00

0.10

0.10

3.60

0.67

MINOR

MAJOR

8.3

27.5

4.9

24.1

inches

inches

[Foverride Depths

feet
feet

feet
inches
inches

degrees
feet

cfs
cfs

DP 6F (S), Inlet In Sump

11/4/2016, 2:06 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: 6G
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm _ Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l | 16.0 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cp=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 2.3 | 16.0  |cfs

DP 6G (S), Q-Peak

10/27/2016, 5:55 PM



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

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

Project: Trails at Crowfoot

Inlet ID: 6G

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.000 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiow=| SUMP | SUMP |cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 6G (S), Q-Allow

10/27/2016, 5:55 PM



| INLET IN A SUMP OR SAG LOCATION

Trails at Crowfoot

Design Information (Input)

Type of Inlet

Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’)
Number of Unit Inlets (Grate or Curb Opening)

Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

Width of a Unit Grate

Area Opening Ratio for a Grate (typical values 0.15-0.90)
Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

Angle of Throat (see USDCM Figure ST-5)

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

Total Inlet Interception Capacity (assumes clogged condition)
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK)

Inlet Type =
Bocal =

No =

Ponding Depth =

L (G) =
W, =
Avatio =
Ci(G)
Cw (G)=
Co(G)=

L(©)=
Hyen =
Hinroat =
Theta =
W, =

G (C)=
Cuw ()=
Co(C) =

QE:

Q PEAK REQUIRED =

MINOR

MAJOR

CDOT Type R Curb Opening

5.00

1

6.0

12.0

MINOR

MAJOR

N/A

N/A

N/A

N/A

N/A

N/A

N/A

MINOR

MAJOR

10.00

6.00

6.00

63.40

2.00

0.10

0.10

3.60

0.67

MINOR

MAJOR

8.3

27.5

2.3

16.0

inches

inches

[#Dverride Depths
feet
feet

feet
inches
inches

degrees
feet

cfs
cfs

DP 6G (S), Inlet In Sump

10/27/2016, 5:55 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: 6H
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm  Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l 8 | 45.6 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cp=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 9.8 | 45.6 |cfs

DP 6H (S), Q-Peak

10/27/2016, 5:56 PM



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

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

Project: Trails at Crowfoot

Inlet ID: 6H

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.000 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiow=| SUMP | SUMP |cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 6H (S), Q-Allow

10/27/2016, 5:56 PM



| INLET IN A SUMP OR SAG LOCATION

Trails at Crowfoot

Design Information (Input)

Type of Inlet

Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’)
Number of Unit Inlets (Grate or Curb Opening)

Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

Width of a Unit Grate

Area Opening Ratio for a Grate (typical values 0.15-0.90)
Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

Angle of Throat (see USDCM Figure ST-5)

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

Total Inlet Interception Capacity (assumes clogged condition)
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK)

Inlet Type =
Bocal =

No =

Ponding Depth =

L (G) =
W, =
Avatio =
Ci(G)
Cw (G)=
Co(G)=

L(©)=
Hyen =
Hinroat =
Theta =
W, =

G (C)=
Cuw ()=
Co(C) =

QE:

Q PEAK REQUIRED =

MINOR

MAJOR

CDOT Type R Curb Opening

5.00

2

6.0

12.0

MINOR

MAJOR

N/A

N/A

N/A

N/A

N/A

N/A

N/A

MINOR

MAJOR

10.00

6.00

6.00

63.40

2.00

0.10

0.10

3.60

0.67

MINOR

MAJOR

14.4

56.8

9.8

45.6

inches

inches

[#Dverride Depths
feet
feet

feet
inches
inches

degrees
feet

cfs
cfs

DP 6H (S), Inlet In Sump

10/27/2016, 5:56 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE SECTIONS
BELOW.
<---

Project: Trails at Crowfoot
Inlet ID: 6l
Show Details
Design Flow: ONLY If already determined through other methods: Minor Storm _ Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown =l | 94.6 |cfs
*If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the biue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
NRCS Soil Type = A, B,C,orD
Site Type: Flows Developed For:
Csite is Urban Cstreet Inlets Slope (ft/ft)  Length (ft)
Csite is Non-Urban (Area Inlets in a Median Overland Flow =| | |
Channel Flow =| | |
Ramral ormarron: TensSIy T(NCIVT) = Cp " P/ (G F 1) " Ca Minor Storm Major Storm
Design Storm Return Period, |, = years
Return Period One-Hour Precipitation, Py = inches
Cy=
Cp=
Cs=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Detined b-yr. Runott Coetficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 2.5 | 94.6 |cfs

DP 61 (S), Q-Peak

10/27/2016, 5:55 PM



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

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

Project: Trails at Crowfoot

Inlet ID: 61

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 18.0 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) Ngack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 17.0 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 = 0.000 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 Tuax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 4.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiow=| SUMP | SUMP |cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

yes

DP 61 (S), Q-Allow

10/27/2016, 5:55 PM



| INLET IN A SUMP OR SAG LOCATION

Trails at Crowfoot

Design Information (Input)

Type of Inlet

Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’)
Number of Unit Inlets (Grate or Curb Opening)

Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

Width of a Unit Grate

Area Opening Ratio for a Grate (typical values 0.15-0.90)
Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

Angle of Throat (see USDCM Figure ST-5)

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

Total Inlet Interception Capacity (assumes clogged condition)
WARNING: Inlet Capacity less than Q Peak for MAJOR Storm

Inlet Type =
Bocal =

No =

Ponding Depth =

L (G) =
W, =
Avatio =
Ci(G)
Cw (G)=
Co(G)=

L(©)=
Hyen =
Hinroat =
Theta =
W, =

G (C)=
Cuw ()=
Co(C) =

QE:

Q PEAK REQUIRED =

MINOR

MAJOR

CDOT Type R Curb Opening

5.00

2

6.0

12.0

MINOR

MAJOR

N/A

N/A

N/A

N/A

N/A

N/A

N/A

MINOR

MAJOR

15.00

6.00

6.00

63.40

2.00

0.10

0.10

3.60

0.67

MINOR

MAJOR

19.9

86.1

2.5

94.6

inches

inches

[#Dverride Depths
feet
feet

feet
inches
inches

degrees
feet

cfs
cfs

DP 6l (S), Inlet In Sump

10/27/2016, 5:55 PM



TRAILS AT CROWFOOT
Town of Parker, Colorado

1. Hydraulic Computations

C. UD-SEWER (To be provided with Final Drainage Report)

Preliminary Drainage Report CVL Consultants of Colorado, Inc.



TRAILS AT CROWFOOT
Town of Parker, Colorado

1. Hydraulic Computations

D. UD-CHANNEL

Preliminary Drainage Report CVL Consultants of Colorado, Inc.



Project:
Channel ID:

Capacity Analysis of Composite Channel

Trails at Crowfoot

| N-left

Left Overbank Area

N-If |

Low Flow Channel

N-right

Right Overbank Area m

1>
ZL

Alternate
Overbank
Toe Protection

— 1
7R Yob

-

BR !

Design Information (Input)
Channel Invert Slope So= 0.00200 ft/ft Left Overbank Bottom Width BL= 6.00 ft

Left Overbank Side Slope ZL = 4.00 ft/ft
Low Flow Channel Bottom Width Bm = 6.00 ft Left Overbank Manning's n n-left = 0.0400
Low Flow Channel Left Side Slope Z1= 2.50 ft/ft Right Overbank Bottom Width BR = 6.00 ft
Low Flow Channel Right Side Slope Z2= 2.50 ft/ft Right Overbank Side Slope ZR = 4.00 ft/ft
Low Flow Channel Manning's Nn for Qd n-If = 0.0650 Right Overbank Manning's n n-right = 0.0400
Low Flow Channel Manning's Nn for Q100 n-m-Q100 = 0.0400
(See USDCM Vol. II, n vs. Depth Graph)
Low Flow Channel Bank-full depth Ym = 0.50 ft Overbank Flow Depth Yob (Y - Ym) Yob = 3.00 ft
Low Flow Channel Condition for Qd Low Flow Channel Flow Condition for Q100
Top width TIf = 8.5 ft Top width Tm = 8.5 ft
Flow area Alf = 3.6 sq ft Flow area Am = 29.1 sq ft
Wetted perimeter PIf = 8.7 ft Wetted perimeter Pm = 8.7 ft
Discharge (Calculated) Qlf = 2.1 cfs Discharge Qm = 108.6 cfs
Velocity Vif= 0.6 fps Velocity Vm = 3.7 fps
Froude number Fr-If = 0.15 Froude number Frm = 0.36
Qd Critical Velocity Vifc = 2.15 fps 100-Yr. Critical Velocity Vmce = 7.5 fps
Qd Critical Depth Yifc = 0.15 ft 100-Yr. Critical Depth Yme = 1.8 ft
Left Overbank Flow Condition for Q100 Right Overbank Flow Condition for Q100
Top width TL= 18.0 ft Top width TR = 18.0 ft
Flow area AL = 36.0000 sq ft Flow area AR = 36.0000 sq ft
\Wetted perimeter PL= 18.3700 ft Wetted perimeter PR = 18.3700 ft
Discharge QL= 93.9 cfs Discharge QR = 93.9 cfs
Velocity VL = 2.6 fps Velocity VR = 2.6 fps
Froude number FrL = 0.33 Froude number FrR = 0.33
100-Yr. Critical Velocity VLc = 6.2 fps 100-Yr. Critical Velocity VRc = 6.2 fps
100-Yr. Critical Depth in Overbanks Ylc = 1.6 ft 100-Yr. Critical Depth in Overbanks YRc = 1.6 ft

Composite Cross-Section Flow Condition for Q100

Top width T= 445 ft Discharge Q= 296.5 cfs
Channel Depth Y Y= 3.50 ft Velocity V= 2.9 fps
Flow area A= 101.1 sq ft Froude number Fr= 0.34
\Wetted perimeter P= 45.4 ft 100-Yr. Critical Velocity Ve = 6.6 fps
Cross-Sectional Manning's n (Calculated) n= 0.0387 100-Yr. Critical Depth in Overbanks Yc = 1.54 ft

West Channel, Composite Analysis

11/4/2016, 3:06 PM



TRAILS AT CROWFOOT
Town of Parker, Colorado

1. Hydraulic Computations

E. UD-CULVERT

Preliminary Drainage Report CVL Consultants of Colorado, Inc.



CULVERT STAGE-DISCHARGE SIZING (INLET vs. OUTLET CONTROL WITH TAILWATER EFFECTS)

Project: Trails at Crowfooot

Basin ID: Channel West Culvert

Status:

- e

Design Information (Input):
Circular Culvert: Barrel Diameter in Inches
Inlet Edge Type (choose from pull-down list)

D :I Iinches

Grooved End with Headwall|

OR:
Box Culvert: Barrel Height (Rise) in Feet Height (Rise) = 4.00 ft.
Barrel Width (Span) in Feet Width (Span) = 6.00 ft.
Inlet Edge Type (choose from pull-down list) 1.5 : 1 Bevel w/ 90 Deg. Headwall
Number of Barrels No = 2
Inlet Elevation at Culvert Invert Inlet Elev = 6004 ft. elev.
Outlet Elevation at Culvert Invert OR Slope of Culvert (ft v./ft h.) Outlet Elev = 6000.5 ft. elev.
Culvert Length in Feet L= 350 ft.
Manning's Roughness n= 0.012
Bend Loss Coefficient Ky = 0
Exit Loss Coefficient Ky = 1
Design Information (calculated):
Entrance Loss Coefficient Ke 0.20
Friction Loss Coefficient Ki= 1.46
Sum of All Loss Coefficients Ks= 2.66
Orifice Inlet Condition Coefficient Cy= 1.03
Minimum Energy Condition Coefficient KEjow = 0.0356
Calculations of Culvert Capacity (output):
Water Surface Tailwater Culvert Culvert Controlling Inlet Flow
Elevation Surface Inlet-Control Outlet-Control Culvert Equation Control
Elevation Flowrate Flowrate Flowrate Used: Used
ft cfs cfs cfs
(ft., linked) (output)
6004.00 1.20 0.00 0.00 0.00 No Flow (WS < inlet) N/A
6005.00 1.20 36.60 369.98 36.60 Min. Energy. Eqn. INLET
6006.00 1.20 103.20 400.15 103.20 Min. Energy. Eqn. INLET
6007.00 1.20 187.00 428.64 187.00 Regression Eqgn. INLET
6008.00 1.20 287.00 455.69 287.00 Regression Egn. INLET
6009.00 1.20 391.80 506.20 391.80 Regression Eqgn. INLET
6010.00 1.20 488.40 553.76 488.40 Regression Egn. INLET
6011.00 1.20 573.40 602.02 573.40 Regression Eqgn. INLET
6012.00 1.20 648.40 646.66 646.66 Regression Eqgn. OUTLET
6013.00 1.20 715.60 688.44 688.44 Regression Eqgn. OUTLET
6014.00 1.20 777.00 727.81 727.81 Regression Eqgn. OUTLET
6015.00 1.20 833.80 765.13 765.13 Regression Eqgn. OUTLET
6016.00 1.20 886.80 800.73 800.73 Regression Eqgn. OUTLET
6017.00 1.20 930.20 834.83 834.83 Orifice Egn. OUTLET
6018.00 1.20 971.60 867.59 867.59 Orifice Eqn. OUTLET
6019.00 1.20 1,011.20 899.14 899.14 Orifice Egn. OUTLET
6020.00 1.20 1,049.40 929.64 929.64 Orifice Eqn. OUTLET
6021.00 1.20 1,086.20 959.14 959.14 Orifice Egn. OUTLET
6022.00 1.20 1,121.80 987.80 987.80 Orifice Egn. OUTLET
6023.00 1.20 1,156.40 1,015.63 1,015.63 Orifice Egn. OUTLET
6024.00 1.20 1,189.80 1,042.71 1,042.71 Orifice Eqn. OUTLET
6025.00 1.20 1,222.40 1,069.12 1,069.12 Orifice Egn. OUTLET
6026.00 1.20 1,254.20 1,094.86 1,094.86 Orifice Eqn. OUTLET
6027.00 1.20 1,285.20 1,120.04 1,120.04 Orifice Egn. OUTLET
6028.00 1.20 1,315.40 1,144.67 1,144.67 Orifice Eqn. OUTLET
6029.00 1.20 1,345.00 1,168.77 1,168.77 Orifice Egn. OUTLET
6030.00 1.20 1,374.00 1,192.39 1,192.39 Orifice Eqn. OUTLET
6031.00 1.20 1,402.20 1,215.52 1,215.52 Orifice Egn. OUTLET
6032.00 1.20 1,430.00 1,238.27 1,238.27 Orifice Eqn. OUTLET
6033.00 1.20 1,457.20 1,260.56 1,260.56 Orifice Egn. OUTLET

Culvert_West Channel, Culvert Rating

Processing Time:

01.14 Seconds

11/4/2016, 3:14 PM



CULVERT STAGE-DISCHARGE SIZING (INLET vs. OUTLET CONTROL WITH TAILWATER EFFECTS)

Project: Trails at Crowfooot
Basin ID: Channel West Culvert

Stage (feet, elev)

STAGE-DISCHARGE CURVE FOR THE CULVERT
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CULVERT STAGE-DISCHARGE SIZING (INLET vs. OUTLET CONTROL WITH TAILWATER EFFECTS)

Project: Trails at Crowfoot
Basin ID: Pond A Outlet Pipe
Status:

Design Information (Input):

Circular Culvert: Barrel Diameter in Inches D :I 48 Iinches
Inlet Edge Type (choose from pull-down list) | Grooved End with Headwalll
OR:
Box Culvert: Barrel Height (Rise) in Feet Height (Rise) = ft.
Barrel Width (Span) in Feet Width (Span) = ft.
Inlet Edge Type (choose from pull-down list) Square Edge w/ 30-78 deg. Flared Wingwall
Number of Barrels No = 1
Inlet Elevation at Culvert Invert Inlet Elev = 6007 ft. elev.
Outlet Elevation at Culvert Invert OR Slope of Culvert (ft v./ft h.) Outlet Elev = 6006 ft. elev.
Culvert Length in Feet L= 100 ft.
Manning's Roughness n= 0.011
Bend Loss Coefficient Ky = 0
Exit Loss Coefficient Ky = 1
Design Information (calculated):
Entrance Loss Coefficient Ke= 0.20
Friction Loss Coefficient Ki= 0.35
Sum of All Loss Coefficients s= 1.55
Orifice Inlet Condition Coefficient Cy= 0.99
Minimum Energy Condition Coefficient KEjow = -0.0266
Calculations of Culvert Capacity (output):
Water Surface Tailwater Culvert Culvert Controlling Inlet Flow
Elevation Surface Inlet-Control Outlet-Control Culvert Equation Control
Elevation Flowrate Flowrate Flowrate Used: Used
ft cfs cfs cfs
(ft., linked) (output)
6007.00 1.20 0.00 0.00 0.00 No Flow (WS < inlet) N/A
6008.00 1.20 6.70 45.16 6.70 Min. Energy. Eqgn. INLET
6009.00 1.20 24.80 50.33 24.80 Min. Energy. Eqn. INLET
6010.00 1.20 49.60 64.08 49.60 Regression Eqgn. INLET
6011.00 1.20 80.10 82.67 80.10 Regression Egn. INLET
6012.00 1.20 107.20 114.84 107.20 Regression Eqgn. INLET
6013.00 1.20 129.50 140.39 129.50 Regression Egn. INLET
6014.00 1.20 148.60 162.04 148.60 Regression Eqgn. INLET
6015.00 1.20 165.70 181.13 165.70 Regression Eqgn. INLET
6016.00 1.20 181.30 198.36 181.30 Regression Eqgn. INLET
6017.00 1.20 196.00 214.32 196.00 Regression Egn. INLET
6018.00 1.20 209.80 229.09 209.80 Regression Eqgn. INLET
6019.00 1.20 222.90 243.01 222.90 Regression Eqgn. INLET
6020.00 1.20 233.80 256.08 233.80 Orifice Egn. INLET
6021.00 1.20 244.20 268.65 244.20 Orifice Eqn. INLET
6022.00 1.20 254.20 280.53 254.20 Orifice Egn. INLET
6023.00 1.20 263.80 291.99 263.80 Orifice Egn. INLET
6024.00 1.20 273.00 303.02 273.00 Orifice Egn. INLET
6025.00 1.20 282.00 313.63 282.00 Orifice Eqn. INLET
6026.00 1.20 290.70 323.99 290.70 Orifice Egn. INLET
6027.00 1.20 299.10 333.92 299.10 Orifice Eqn. INLET
6028.00 1.20 307.30 343.59 307.30 Orifice Egn. INLET
6029.00 1.20 315.30 353.02 315.30 Orifice Eqn. INLET
6030.00 1.20 323.10 362.18 323.10 Orifice Egn. INLET
6031.00 1.20 330.70 371.10 330.70 Orifice Egn. INLET
6032.00 1.20 338.10 379.84 338.10 Orifice Egn. INLET
6033.00 1.20 345.40 388.41 345.40 Orifice Egn. INLET
6034.00 1.20 352.50 396.73 352.50 Orifice Egn. INLET
6035.00 1.20 359.50 404.96 359.50 Orifice Eqn. INLET
6036.00 1.20 366.30 412.94 366.30 Orifice Egn. INLET
Processing Time: 00.61 Seconds

Pond A Outlet UD-Culvert_v3.03, Culvert Rating 11/4/2016, 3:16 PM



CULVERT STAGE-DISCHARGE SIZING (INLET vs. OUTLET CONTROL WITH TAILWATER EFFECTS)

Project: Trails at Crowfoot

Basin ID: Pond A

STAGE-DISCHARGE CURVE FOR THE CULVERT
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CULVERT STAGE-DISCHARGE SIZING (INLET vs. OUTLET CONTROL WITH TAILWATER EFFECTS)

Project: Trails at Crowfoot
Basin ID: Pond B Outlet Pipe
Status:

Design Information (Input):

Circular Culvert: Barrel Diameter in Inches D :I 24 Iinches
Inlet Edge Type (choose from pull-down list) | Grooved End with Headwalll
OR:
Box Culvert: Barrel Height (Rise) in Feet Height (Rise) = ft.
Barrel Width (Span) in Feet Width (Span) = ft.
Inlet Edge Type (choose from pull-down list) Square Edge w/ 30-78 deg. Flared Wingwall
Number of Barrels No = 1
Inlet Elevation at Culvert Invert Inlet Elev = 6007 ft. elev.
Outlet Elevation at Culvert Invert OR Slope of Culvert (ft v./ft h.) Outlet Elev = 6006.5 ft. elev.
Culvert Length in Feet L= 200 ft.
Manning's Roughness n= 0.011
Bend Loss Coefficient Ky = 0
Exit Loss Coefficient Ky = 1
Design Information (calculated):
Entrance Loss Coefficient Ke= 0.20
Friction Loss Coefficient Ki= 1.77
Sum of All Loss Coefficients s= 2.97
Orifice Inlet Condition Coefficient Cy= 0.99
Minimum Energy Condition Coefficient KEjow = -0.0342
Calculations of Culvert Capacity (output):
Water Surface Tailwater Culvert Culvert Controlling Inlet Flow
Elevation Surface Inlet-Control Outlet-Control Culvert Equation Control
Elevation Flowrate Flowrate Flowrate Used: Used
ft cfs cfs cfs
(ft., linked) (output)
6007.00 1.20 0.00 0.00 0.00 No Flow (WS < inlet) N/A
6008.00 1.20 4.50 8.22 4.50 Min. Energy. Eqgn. INLET
6009.00 1.20 14.10 10.36 10.36 Regression Egn. OUTLET
6010.00 1.20 22.90 17.98 17.98 Regression Eqgn. OUTLET
6011.00 1.20 29.30 23.19 23.19 Regression Egn. OUTLET
6012.00 1.20 34.60 27.40 27.40 Regression Eqgn. OUTLET
6013.00 1.20 39.40 31.08 31.08 Regression Egn. OUTLET
6014.00 1.20 43.20 34.36 34.36 Orifice Egn. OUTLET
6015.00 1.20 46.70 37.36 37.36 Orifice Eqn. OUTLET
6016.00 1.20 49.90 40.10 40.10 Orifice Egn. OUTLET
6017.00 1.20 52.90 42.71 42.71 Orifice Eqn. OUTLET
6018.00 1.20 55.80 45.12 45.12 Orifice Egn. OUTLET
6019.00 1.20 58.50 47.46 47.46 Orifice Eqn. OUTLET
6020.00 1.20 61.10 49.66 49.66 Orifice Egn. OUTLET
6021.00 1.20 63.60 51.80 51.80 Orifice Eqn. OUTLET
6022.00 1.20 66.00 53.81 53.81 Orifice Egn. OUTLET
6023.00 1.20 68.30 55.74 55.74 Orifice Egn. OUTLET
6024.00 1.20 70.50 57.62 57.62 Orifice Egn. OUTLET
6025.00 1.20 72.70 59.49 59.49 Orifice Eqn. OUTLET
6026.00 1.20 74.80 61.22 61.22 Orifice Egn. OUTLET
6027.00 1.20 76.90 62.96 62.96 Orifice Egn. OUTLET
6028.00 1.20 78.90 64.63 64.63 Orifice Egn. OUTLET
6029.00 1.20 80.80 66.30 66.30 Orifice Egn. OUTLET
6030.00 1.20 82.70 67.91 67.91 Orifice Egn. OUTLET
6031.00 1.20 84.60 69.45 69.45 Orifice Egn. OUTLET
6032.00 1.20 86.40 70.98 70.98 Orifice Egn. OUTLET
6033.00 1.20 88.20 72.45 72.45 Orifice Eqn. OUTLET
6034.00 1.20 89.90 73.92 73.92 Orifice Egn. OUTLET
6035.00 1.20 91.60 75.39 75.39 Orifice Eqn. OUTLET
6036.00 1.20 93.30 76.80 76.80 Orifice Egn. OUTLET
Processing Time: 00.44 Seconds

Pond B Outlet UD-Culvert_v3.03, Culvert Rating 11/4/2016, 3:15 PM



CULVERT STAGE-DISCHARGE SIZING (INLET vs. OUTLET CONTROL WITH TAILWATER EFFECTS)

Project: Sky Ranch
Basin ID: Pond B

Stage (feet, elev)
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CULVERT STAGE-DISCHARGE SIZING (INLET vs. OUTLET CONTROL WITH TAILWATER EFFECTS)

Project: Trails at Crowfoot
Basin ID: Pond C Outlet Pipe
Status:

Design Information (Input):

Circular Culvert: Barrel Diameter in Inches D :I 48 Iinches
Inlet Edge Type (choose from pull-down list) | Grooved End with Headwalll
OR:
Box Culvert: Barrel Height (Rise) in Feet Height (Rise) = ft.
Barrel Width (Span) in Feet Width (Span) = ft.
Inlet Edge Type (choose from pull-down list) Square Edge w/ 30-78 deg. Flared Wingwall
Number of Barrels No = 1
Inlet Elevation at Culvert Invert Inlet Elev = 6007 ft. elev.
Outlet Elevation at Culvert Invert OR Slope of Culvert (ft v./ft h.) Outlet Elev = 6006 ft. elev.
Culvert Length in Feet L= 100 ft.
Manning's Roughness n= 0.011
Bend Loss Coefficient Ky = 0
Exit Loss Coefficient Ky = 1
Design Information (calculated):
Entrance Loss Coefficient Ke= 0.20
Friction Loss Coefficient Ki= 0.35
Sum of All Loss Coefficients s= 1.55
Orifice Inlet Condition Coefficient Cy= 0.99
Minimum Energy Condition Coefficient KEjow = -0.0266
Calculations of Culvert Capacity (output):
Water Surface Tailwater Culvert Culvert Controlling Inlet Flow
Elevation Surface Inlet-Control Outlet-Control Culvert Equation Control
Elevation Flowrate Flowrate Flowrate Used: Used
ft cfs cfs cfs
(ft., linked) (output)
6007.00 1.20 0.00 0.00 0.00 No Flow (WS < inlet) N/A
6008.00 1.20 6.70 45.16 6.70 Min. Energy. Eqgn. INLET
6009.00 1.20 24.80 50.33 24.80 Min. Energy. Eqn. INLET
6010.00 1.20 49.60 64.08 49.60 Regression Eqgn. INLET
6011.00 1.20 80.10 82.67 80.10 Regression Egn. INLET
6012.00 1.20 107.20 114.84 107.20 Regression Eqgn. INLET
6013.00 1.20 129.50 140.39 129.50 Regression Egn. INLET
6014.00 1.20 148.60 162.04 148.60 Regression Eqgn. INLET
6015.00 1.20 165.70 181.13 165.70 Regression Eqgn. INLET
6016.00 1.20 181.30 198.36 181.30 Regression Eqgn. INLET
6017.00 1.20 196.00 214.32 196.00 Regression Egn. INLET
6018.00 1.20 209.80 229.09 209.80 Regression Eqgn. INLET
6019.00 1.20 222.90 243.01 222.90 Regression Eqgn. INLET
6020.00 1.20 233.80 256.08 233.80 Orifice Egn. INLET
6021.00 1.20 244.20 268.65 244.20 Orifice Eqn. INLET
6022.00 1.20 254.20 280.53 254.20 Orifice Egn. INLET
6023.00 1.20 263.80 291.99 263.80 Orifice Egn. INLET
6024.00 1.20 273.00 303.02 273.00 Orifice Egn. INLET
6025.00 1.20 282.00 313.63 282.00 Orifice Eqn. INLET
6026.00 1.20 290.70 323.99 290.70 Orifice Egn. INLET
6027.00 1.20 299.10 333.92 299.10 Orifice Eqn. INLET
6028.00 1.20 307.30 343.59 307.30 Orifice Egn. INLET
6029.00 1.20 315.30 353.02 315.30 Orifice Eqn. INLET
6030.00 1.20 323.10 362.18 323.10 Orifice Egn. INLET
6031.00 1.20 330.70 371.10 330.70 Orifice Egn. INLET
6032.00 1.20 338.10 379.84 338.10 Orifice Egn. INLET
6033.00 1.20 345.40 388.41 345.40 Orifice Egn. INLET
6034.00 1.20 352.50 396.73 352.50 Orifice Egn. INLET
6035.00 1.20 359.50 404.96 359.50 Orifice Eqn. INLET
6036.00 1.20 366.30 412.94 366.30 Orifice Egn. INLET
Processing Time: 00.52 Seconds

Pond C Outlet UD-Culvert_v3.03, Culvert Rating 11/4/2016, 3:17 PM



CULVERT STAGE-DISCHARGE SIZING (INLET vs. OUTLET CONTROL WITH TAILWATER EFFECTS)

Project: Trails at Crowfoot

Basin ID: Pond C

STAGE-DISCHARGE CURVE FOR THE CULVERT
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TRAILS AT CROWFOOT
Town of Parker, Colorado

IV.  Copies of graphs, tables, and nomographs used

A. FIRM

B. Soils

C. 1-Hour Rainfall Data

D. Excerpts from adjacent Studies

Preliminary Drainage Report CVL Consultants of Colorado, Inc.



NOTES TO USERS LEGEND

SPECIAL FLOOD HAZARD AREAS (SFHAS) SUBJECT TO

This map is for use in administering the National Flood Insurance Program. It does 7eE 18" E INUNDATION BY THE 1% ANNUAL CHANCE FLOOD
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‘Pu obtain more detailed information in areas where Base Flood Elevations (BFEs)
have been usars o consult the Flood
Pml'laam Floodway Data andior Summary of Stilwater Elevations tables shown on
this FIRM, Users should be aware that BFEs shown on the FIRM represent rounded
whale-foot elevations. These BFEs ane intended for flood insurance rating purposes.
and should not be used as the sole source of flood elevation information.
Accordingly, food elevation data presanted in the Flood Profiles and Floodway Data
andlor Summary of Stillwater Elevations tables should be wilized in conjunction with
the FIRM for purposes of construction andior floodplain management.
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between cross sections. The were based on hydraulc
regard o requirements of the National Flood Insurance Program. Floodway m
and other pertinent floodway data are provided in the Floodway Data table shown on
this FIRM.

The projection used in the preparation of this map was Universal Transverse
Mercator (UTM) zone 13, The horizontal datum was NAD 83, GRS 1580
sphercid. Diffarences in datum. spheroid. projection or UTM zones used in the
preduction of FIRMs for adjacent junisdictions may lesun n uhqm puu\'mal
differences in map features across do not
affect the accuracy of this FIRM.

Flood elevations on this map are referenced to the Morth American Vertical Datum of
1988. These flood elevations must be compared 1o structure and ground elevations.
referenced to the same vertical datum, For information regarding conversion
Mlmmmm:wwwatmmmmmmn
Vertical Datumn of 1588, wvist the National Survey website at
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NGS Information Services.

(301) T13-3242
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Base map information shown on this FIRM was provided by the Douglas
‘County GIS Department and the Town of Castle Rock GIS Department. Additional
input was provided by the City of Lone Tree and Town of Parker. These data are
current as of 2010,

Certain aras not in Special Flood Hazard Areas may be protected by flood
wnnul structures. erhﬁamunz.d‘ﬂtxx‘lﬁuaumﬁ Measures” of the Flood
Study report for for this

The profile baselines depicted on this map represent the hydraulic modeling basefines|
that match the flood profiles in the FIS report. As a result of improved topographic data.
the profile baseline. in some cases, may deviste significantly from the channel
centerling or appear oulsice the SFHA.
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Insurance Study Report (which contains authoritative hydraulic data) may reflect
stream channel distances that differ from what is shown on the map. Also. the
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shown on previous maps.
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of publication. Because changes due to annexations or de-annexations may have
cccurred after this map was published, map users should contact appropriate
commundy officials to verfy current conporate lim locations.

Please refer 1o the separately printed Map Index for an ovendew map of the
county showing the layout of map paneds; map

and a Listing of Communities table containing National Flood lnsur!m Prograrn
dates for each community as well as a listing of the panels on which each community
is located.

For information on available products assocsted with this FIRM visit the Map
Service Center (MSC) website al hitp Imscfema gov Available products may
include previously issued Letters of Map Change, a Flood Insurance Study Report,
andlor digital wersions of this map. Many of these products can be ocrdered or
obtained directly from the MSC website.

If you have questions lbum this map, how to order products, or the National
Flood Insurance Program call the FEMA Map Information

(FMIX) at 1-an.rsm.|np (1-877-336-2627) or st the FEMA
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NOTES TO USERS

This map is for use in administering the Mational Flood Insurance Program. It does

ot necessarily identify dl ‘areas subject 1o lmn particulary from local drainage
sources of smail size. should be for
pessible updated or mm flacd mm infeemation.

Tn obtain more detailed information in areas where Base Flood Elevations (BFEs)

have been usars ane o consult the Flood
P\mlmam Floodway Data andlor Summary of Stillwater Elevations tables shown on
this FIRM, Users should be aware that BFEs shown on the FIRM represent rounded
whale-foot elevations. These BFEs ane intended for flood insurance rating purposes.
only and should not be used as the sole scurce of flood elevation information.
Accordingly, food elevation data presanted in the Flood Profiles and Floodway Data
andior Summary of Stilwater Elevations tables should be ulilized in conjunction with
the FIRM for purposes of construction andior floodplain management.

of the were at cross sections and Inhomolnod
between cross sections. The were based on hydraulc
regard o requirements of the National Flood Insurance quram Floodway wdﬁﬂ
and other pertinent floodway data are provided in the Floodway Data table shown on
this FIRM.

The projection used in the preparation of this map was Universal Transverse
Mercator (UTM) zone 12, The horizontal datum was NAD 83, GRS 1580
sphercid. Differances in datum. spheroid, projection or UTM zones used in the
production of FIRMs for ijamm ]ullsdlﬂiuﬂ! may luult ll uhth positional

in map feat do nat
affect the mmcr of this FIRM

Flood elevations on this map are referenced to the Morth American Vertical Datum of
1988 These food elevations must be compared to structure and greund elevations
referenced to the same vertical datum.  For infermation regarding conversion
between the National Geodetic Vertical Datum of 1529 and the Morth American
Vertical Datum of 1588, wvist the Mational Geodetic Survey websile at
hitpciiwowte.NOs. NoEa GOV of contact the National Geodetic Survey at the following

address:

NGS Information Services

NOAA, NINGS12

National Geodetic Survey

SSMC-3, #9202

1315 East-West Highway

Silver Spring, Maryland 20910-3282

{301) 713-3242

To obiain current elevation, andlor location i for banch marks

shown on this map, please comact the Information Senvices Branch of the National
‘Geodatic Survery at (301) T13- 3242, or visit its website at hitpci'www. Ngs. NOBAgoY.

Base map information shown on this FIRM was provided by the Douglas
‘County GIS Department and the Town of Castle Rock GIS Department. Additional
input was provided by the City of Lone Tree and Town of Parker. These data are
current as of 2010,

Certain argas not in Special Flood Hazard Areas may be protected by flood
control structures. Refer to Saction 2.4 “Flood Protection Measures™ of the Flood
Study report for foad control for this

The profile baselines depicted on this map represent the hydraulic modeling

baselnes
that match the flood profiles in the FIS report. As a result of improved topographic data.

the profile baseline. in some cases, may deviste significantly from the channel
centerling or appear oulsice the SFHA.

Based on updated topograghic information, this map reflects more manﬁ
up-to-date stream channel and

those shown on the previous FIRM for this jurisdiction, Asanas-dlmnm
Profiles and Floodway Data tables for multiple streams in the Flood
Insurance Study Report (which contains authortative hydraulic data) may reflect
stream channel distances that differ from what is shown on the map. Also. the
road to for i streams may dffer from what is
shown on previous maps.

cnrpnﬁn limits shown on this map are based on the best data available a1 the time

of publication. Because changes due to annexations or de-annexations may have
occurred after this map was published, map users should contact appropriate
community officials 1o verfy current corporate limi locations.

Please refer 1o the separately printed Map Index for an ovendew map of the
county showing the layout of map paneds; map rep

and a Listing of Communities table containing Mational Flood Insurance Program
dates for each community as well a5 a listing of the panels on which each community
s located.

For information on available products assocsted with this FIRM visit the Map
Service Center (MSC) website at hitpimscfema gov Available products may
include previously issued Letters of Map Change, a Flood Insurance Study Report,
andlor digital wersions of this map. Many of these products can be ocrdered or
obtained directly from the MSC website.

If you have questions about this map, how to order products, or the National
Flood Insurance Program in call the FEMA Map Information
eXchange (FMIX) s 1-877-FEMA-MAP (1-877-336-2627) or wisA the FEMA
website at hitp:fwww fema govbusinessinfip,
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NOTES TO USERS

This map is for use in administering the Mational Flood Insurance Program. It does
ot necessarily ndanﬂﬂdlmnmmm“mlw[mmdmw

soumdmalm The

muemummmw.mm

‘Fo obtain more detailed information in areas where Base Flood Elevations (BFEs)
have been usars o consult the Flood
HdlumFlmdmyMsmSumwdSlM«Emmshmm
this FIRM, Users should be aware that BFEs shown on the FIRM represent rounded
whale-foot elevations. These BFEs ane intended for flood insurance rating purposes.
and should not be used as the sole source of flood elevation information.
Accordingly, food elevation data presanted in the Flood Profiles and Floodway Data
andlor Summary of Stillwater Elevations tables should be uilized in cunpndm with
the FIRM for purpases of construction andler floedplain

of the ware @l cross sections and mhtpnluod
between cross sections. The were based on hydraulc
regard o requirements of the National Flood Insurance Program. Floodway m
and other pertinent floodway data are provided in the Floodway Data table shown on
this FIRM.

The projection used in the preparation of this map was Universal Transverse
Mercator (UTM) zone 13. The horizontal datum was NAD 83, GRS 1580
sphercid. Diffarences in datum. spheroid. projection or UTM zones used in the
preduction of FIRMs for adjacent junisdictions may mun n unm puuﬁunal
differences in map features across do not
affect the accuracy of this FIRM.

Flood elevations on this map are referenced to the Morth American Vertical Datum of
1988. These flood elevations must be compared 1o structure and ground elevations.
referenced to the same vertical datum, For information regarding conversion
Mmummwwwaimmmmmmn
Vertical Datumn of 1588, wvist the National Survey website at
Wummmmsm&wsmmm
address:

NGS Information Services.

(301) T13-3242

To obiain current elevation, ion for bench marks
shown on this map, please comact mlmm&mummw
Geodatic Survery a1 (301) T13- 3242, or visit its website at hitp:i'www N5 NOBS QoY

Base map information shown on this FIRM was provided by the Douglas
‘County GIS Department and the Town of Castle Rock GIS Department. Additional
input was provided by the City of Lone Tree and Town of Parker. These data are
current as of 2010,

Certain aras not in Special Flood Hazard Areas may be protected by flood
wnnul structures. erhﬁamunz.d‘ﬂtxx‘lﬁuaﬂmﬁ Measures” of the Flood
Study report for for this

The profile baselines depicted on this map represent the hydraulic modeling basefines|
that match the flood profiles in the FIS report. A:amwkdlnnm‘dlupuurwm
the profile baseline. in some cases, may deviste significantly from the channel
cenlering or appear oulside the SFHA.

Mmmwmmsmnmmsmmw
up-to-date stream channel
those shown on the previous FIRM for this j MBMMW
Profiles and Floodway Data mwmdﬁﬂ&ﬂmmh“w
Insurance Study Report (which contains authoritative hydraulic data) may reflect
stream channel distances that differ from what is shown on the map. Also. the
road to ips for i streams may dffer from what is
shown on previous maps.

Mlnmmmlnusmmmmmmmmmmmum

of publication. Because changes due to annexations or de-annexations may have
cccurred after this map was published, map users should contact appropriate
commundy officials to verfy current conporate lim locations.

Please refer 1o the separately printed Map Index for an ovendew map of the

county showing the layout of map paneds; map

m a Listing of Communities lable containing National Flood lnwr!m Prograrn
for each community as well as a listing of the panels on which each community

uhcund

For information on available products ﬂwed with this FIRM wvisit the Map
Service Center (MSC) website at Available products may
include previously issued Letters of Map cnmm a Flood Insurance Study Repart,
andlor digital wersions of this map. Many of these products can be ordered or
obtained directly from the MSC website.

N'youhmquuﬁnnllbm‘ﬂlll map, how to order products. or the National
Flood Insurance Program call the FEMA Map Information

(FMIX) at 1-anmunp (1-877-336-2627) or st the FEMA
website at hitp:fwww fema govbusinessinfip,
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the ared subject to floadng by the 1%
include Zones A, AE, AH, AQ, AR, AS9, ¥, and VE. mmmm&um
‘shevation of the 1% annusl chance flood.

ZONE A Mo Base Fiood Elevations determined.

ZONE AE Base Flood Blevations determined.

ZOME AH Flood depths of 1 to areas of ponding); Base
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Hydrologic Soil Group—Castle Rock Area, Colorado

Soil Rating Points

A
A/D
B
B/D

MAP LEGEND
Area of Interest (AOI) (] (¢}
Area of Interest (AOI) = c/D
Soils = D
Soil Rating Polygons

|:| A (] Not rated or not available
|:| AD Water Features
|:| Streams and Canals

B

Transportation
B s&D 4+  Rails
|:| c — Interstate Highways
|:| C/o US Routes
l:l D Major Roads
[ ] Notrated or not available Local Roads
Soil Rating Lines Background

A e Aerial Photography
mm AID
]
wm  B/D
o C
e C/D
mee D
L Not rated or not available

MAP INFORMATION

The soil surveys that comprise your AOI were mapped at 1:20,000.

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

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

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

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

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

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

Soil Survey Area:
Survey Area Data:

Castle Rock Area, Colorado
Version 8, Sep 23, 2014

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

Date(s) aerial images were photographed:
2012

Mar 16, 2012—Apr 13,

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

USDA  Natural Resources

JSDA
== (Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/23/2016
Page 2 of 4




Hydrologic Soil Group—Castle Rock Area, Colorado

Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Castle Rock Area, Colorado (C0622)
Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

BrD Bresser sandy loam, 3 to B 2.1 0.5%
9 percent slopes

BtE Bresser-Truckton sandy |B 9.1 2.4%
loams, 5 to 25 percent
slopes

FoD Fondis clay loam, 3t0 9 |C 41.3 10.7%
percent slopes

Fu Fondis-Kutch C 105.5 27.3%
association

KtE Kutch sandy loam, 5to  |D 30.5 7.9%
20 percent slopes

NeE Newlin gravelly sandy B 1741 45.0%
loam, 8 to 30 percent
slopes

RoE Renohill sandy loam, D 16.5 4.3%
reddish variant, 5 to 20
percent slopes

Sa Sampson loam B 7.5 1.9%

Totals for Area of Interest 386.5 100.0%

USDA  Natural Resources
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National Cooperative Soil Survey
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9/23/2016
Page 3 of 4



Hydrologic Soil Group—Castle Rock Area, Colorado

Description

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

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

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

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

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

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

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

Natural Resources Web Soil Survey 9/23/2016
Conservation Service National Cooperative Soil Survey Page 4 of 4
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TOWN OF PARKER STORM DRAINAGE AND ENVIRONMENTAL CRITERIA MANUAL

TABLE 5.1
ONE-HOUR POINT RAINFALL
Frequency of Design One-hour Point
Event Rainfall, P,
(yr) (in)
[ 2 0.99 |
5 1.39
10 1.64
25 1.98
50 2.31
100 2.60 |

5.3 FLOOD HYDROLOGY OVERVIEW

Various methods exist to determine appropriate flood peaks or hydrographs for storm drainage
planning and design. Methods for determining flood peaks or hydrographs are the Rational Method,
the Colorado Urban Hydrograph Procedure (CUHP), and Urban Drainage Stormwater Management
(UDSWM) model. The Town of Parker discourages the use of computer models other than CUHP and
UDSWM since these programs are preferred, if not required, by UDFCD for studies involving major
drainageways where UDFCD approval is sought or where maintenance eligibility is requested.

The three methods are briefly described in this section, and a discussion of their applicability to the
Town of Parker is discussed. UDSWM is mostly used to combine and route the hydrographs generated
using CUHP.

In general, the Rational Method is the most widely used and accepted technique for determining peak
flows in urban areas for small basins. Within the constraints outlined in the MANUAL, use of the
Rational Method provides a relatively simple but effective way to analyze storm runoff.

CUHP is somewhat more complicated than the Rational Method. It allows a manual computation of a
runoff hydrograph which may be used for further hydraulic routing through channels and/or detention
ponds. Historically, CUHP is best used in urban areas for which runoff coefficients have been derived.
However, recent improvements by UDFCD include consideration for different soil types, thus CUHP
is now more applicable to rural areas. The reader is referred to UDFCD for the latest version of
CUHP.

UDSWM is a computer model that generates runoff hydrographs and routes and combines these
hydrographs. UDSWM is a modified version of the Runoff Block of the Environmental Protection
Agency’s Storm Water Management Model (SWMM). It has been modified to be used in conjunction
with CUHP. Table 5.2 herein provides guidance on selecting the appropriate method for a given
project.

SECTION 5. HYDROLOGIC CRITERIA 5-2 2014
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Conceptual Drainage Report

Hess Ranch Development
Parker, Colorado

CODE: SRDO1

Prepared For:
SDI Inc.

5105 DTC Parkway, Suite 240
Greenwood Village, Colorado 80111
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Prepared By:
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7442 South Tucson Way, Suite 190-A
Centennial, Colorado 80112
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APPENDIX D

Excerpts from Oak Guich & Stroh Ranch Area Outfall Systems Planning

P:\Stroh\SRDO1-ReZoning\Documents\Engineering\StormWater Reports\Preliminary Stormwater Reports\Drainage Report\Appendices.xlsx
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APPENDIX E

Excerpts from Scott & Lemon Gulch Watersheds Outfall Systems Planning

P:\Stroh\SRDO1-ReZoning\Documents\Engineering\StormWater Reports\Preliminary Stormwater Reports\Drainage Report\Appendices.xlsx



Ap AaByBy

900z AINr

T

P

b
[~
o)

- .. 00 “UFANIA
) TIIHINZHD
-4 A9 QIVITId

L

Iin b g aod
| o v3YY AQNLS
S
i ALNNOOD
\.Io._Dw._,Oom ,.\ mioooo

s

HOTND NOW3T ! ALNNOD S¥IONOA

A \ LORLLSIA TOUINOD G004
ANV IDVNIVAG NV

f
| .
__ / L N AOL ATIVITIL

=
o 1au181g 11U03 uooc.ﬁ.
HANGYE IO NMOL puo abououg vequn V- \\

JIO0dTd

SAIHSHIALVM HO1NO NOWTT ANV LLOOS  roswasmng

SIHILSAS TIVALNO



52 YN XEVIANS DI TORAAR TIVALNO

JOTNISIA TOYINOD GOOT ANY ZOVNIVYA NYEIN ooomD:
HOIND RONT1 GNV BYIND.LL0OS J aN ] TR Vet LR Fers
a0V AINNOD SY'10n0a ] WM AZM (o 2m30)
. ,
v s
L e e ]
o
’ |
. R —
. MO0 FUSYO | HO0H JUSYD -
o 30 N#OL 1 20 NMOL
— |
! !
|
N ’ ! . L
- "
/,r o 2
N
k|
{
- \@
I_
—~
~ o~ HO1nD 110
& AMVONNOE G04an
¥ Nosve y Flﬁ@\;
sanng | /
JHVONNOE A0 P E/
U ]
) p—
v { /
SEHIICRIS ~ — —
» Fe
NOLLWYNOI3Id v\.;
1NIWHOLYOaNS -.\s
SNSYY S0
SOWNVET . e
IO NOveT) N wn. /
L] @ N £
TFOVNIVED T .
HIHOD L1008 m z k4
x - m .,&nv
avoy TN A L2 .
I o »
/ ! N v\ s
W 2] W >
ONIoT ; d e *o
” (2 e WS
m ve P TN
N P o RN
ey AN #PO5 f kd ]
f e -0 :
v 3 =3 o ”
N
g /7
& ]
v - N
~or Q) A i .I-..\f

ypem—_——y

S P CIR)




"papLgsal aq [ Lsusp

PAMOTTE 31 “T343aMeY ‘eaTe 10yeredas Anmures s\ 1 juswdo[aasp Jof Tequsjod ST 311 JER $1ETPUT
uer] 1sepy funo)) serdno( ayy, -oveds uado pire eary rojeredsg AmIMUnTon e se paucz St paysaiEm
a1 jo uontod Iamol 2y, “awe 1d swmoy 3uo Jo jstsuod v neurdoaasp sy 10§ A3sus(] “UohInnsuod
13pum 334 30U ST pire paysIsresm aip jo uonrod raddn aip 1oy pannvd st juevndoRasp suokues sy,

‘SIMSLIW UOTRZI[IQEIS LTean)s pue Lo}
wonuajap Euordal v SupauT paysngsues uarq sey jueindojaasp erapery 1o pauueld smyonnsequy
1 Jo Py 219 12d ynm Sumramp su0 1940 360! SutSeraae Lnumimmos A[rurey sruTs e pue ‘asmod

JY043I NOISIA AVNEINEY 4
HYld SWELS LS 17041 ) RHSHALVAY KD KON T CNY LILOS



$T J SEANSDOTATIIAL FANLNS ONINNYTd WELSAS TIVILNO | 10M41SIa TOUINGO 00T ANV BDVNIVEA NV

e

0O WLYS WOLOA

1 —I A ZUiow 63 "ConNN TVEGT OOVE000 JNYTd VIS

! | ROTD NOMET ONVROTNO1I00S | SOTHSEAIVA i e o i o ' 330 9 G v TrancTaon |
! _ mwm } tZ oW ! _Homo NOWHT ANV HYIND L1008 ALNNOD SYTONOA e e by e ™ noa | (F002 30 AiwrcS SAZICTUS QTI00H eV |
[ . A A T ™ ST
i : - q

S 3

t L.

o MO0 TUSVD =

SF . AN
k3 \ 1
>~ - J
] ~N |4
N i
g i i
z {
-IN2=z __ i
3 a | ~
e, _
" i
-~ i

At~ e
h RIVANNOR 004N i
v §
) i
. 1
[ ”
i * ; ) |
! N e il A - kS H
_ PRI . m _‘,.. £ i “ ) ~ | o %ﬁ\a. .\.q.. |
|| sz - —— g /8 'S < _.
NOUVNERE2Q .nﬁ@ 3 : ! Tz . *
AGRERone ol 1~ S N .,N {
i ovou ——— x ‘ 7 |
SAWSOVNIVIO DNUSIE — * . %ﬁuﬂ H } “ F..N:M l.m\.vﬁr M
_.H aN3o31 P2 1 zm\p .,..W/) &
2/ R G 4
e — ) el i
i g oy Py ~, \& e 1
e i % o }
1] o i J "
{1 MIB V99 FONYY 'SZ dIHSNMOL _m x..\nA%uWn o « - . __
¥ i A ¥ g 4 1}
_ . T Sirsasiesis A v 4 I
9 S = N2 / ] i
; N e ; K s i
: ot = o e £ F* - 15
ith \_ ooc vannis 7 - 0 H
] — il 8187 QI AYMIOVNIVRA s peEeme ) 2 "
! \ -~ / oY
*_ ¥V 20 Z ! / 4 = )




NOLIVANIIEG NISYS ZOVNIVEQ
HOINO NORET GRY BY1ND 11695

BV 1€ SUNOI

NOLUIYNSESIO NOILDAS

SNEVE JOVNIVHA

140Z = TVAMIINI ¥NOLNOO
T u) e
| === 50,0,
ooy oo DOgL r
LS ® 99 IONVY ‘S dIHSNMOL
ﬁ ~

N

ﬁ

r..
L,
%
t
1\ l. L-
b
N
1
b
\
/
\
7
-
bl
~<
o
3
m
m
EY

YN vy
HOINO NONW3
\

\

L

HIDRIVY

TIVALNO

ILONISIATOUINGO 00T ANV IDVNIVHT NVEiN
AINNOD SYTONOa
[
|
)
HOOH JUSVD r
26 NMOL “
]
|
G?i 01 v
—_——— \l.
R
o)
\
1
-y
-
- 7
- )
\
By
—
— @
Q
A=

o R ]
e D24S vorr WNOS toLe
EY Tw Rz (£002 Jlva)
||||| ]
I
HO0H IUSVD
H0 NMOL
v . \
- i _
4
T
o
[
(=]
c
z ¢
4
iz
L
\ €
\ T
W#
e
X
4
\
r.
}
“ Ve
r,
./ ’°



gt

ot | AuAuDmNGITIGORRASIN | ONINNVId WALSAS TTVAINO OIS TOUINGO GO0H RV FDVNIVEA NYEUn S OIS e S
IOV | SAEHSALIVA 1134 T Ema iEuWB:
_ E£FINO | HOYINO NOWAT NV HYINO LLOJS ALNN0I SVI0N0a (S002 30v0) ANNCS VANOZAN T3NS St devn |
I
INITHOLYA EM
|
i
|
[#1
t:
B

i
é
<Joo [

l-ll-.]..l

INTHOLYW

-ON393

|

NIV @ WvawLs v"




amzus D
vemoavome O
veraazsvanes [

Y

e ELGER]

S TIVALOO 1OTALEIA TOLINGS TOO'H ANV FOVNIVEA NYENn I —Wr omae
[Z:) UM - o
PO LI00S | AINROOSVIONOd \% R Foom

£

21108 037 "COOMTTNG «
S VMW" HINDS fLI6
Tot non ’ {00z uva)

INITHOLVYN

awa
> 1



S0

§9°0

gy

oy
fruty

gL00 0
81000
81000
82060
81600
:18¢e2e]
/1000
84000
8100 6
41000
e o
906 0
rioe o

8Lo0n
31000
81000
81060
84000
8L00'e
8L000
81000
L0070
8LOOG
8LO00
BLO0 O
BLOOC
8L00'Q
BLO0D
81000
91000
1000
BLOOO
BLOOO
8LOC G
21000
8L00°0

[EL )

1903
Avseq

qE
e
Fap
88 €
l19g
e
ae
ige
wWr
12:5
a v
(744
LR d

o0E
coe
Coe
coe

e
e
we
(€03
e
coe
coe
e
coe

coe

coe

oe
POE

T

fomiu

00
00
SO0
S0°0
S0
S00
$0°0
s0°0
S00
500
so0
S00
S0°0

S00
s00
S0'0
S00

S00
S00
S0°0
s00
S00
S00
$0°0
S00
s00
SO0

S00
00
s00
00
S00
soo
SO0

ut
sBesorg

ucisssideq

aroraseduy

v 0
oro
or'o
ov'o
SEQ
S0
ge0
SE0
SE0
S0
se0
S0
lug]

SE'0
SE0
GE0
5E°0
SE0
Seo
SEQ
Se'0
SE0
SE0
GE0
SE0
]
SE0
ov'g
GE0
SED
SE0
SE0
[ 4]
5€0

oy o

u
»Bes0)5
uoctssesdeg
mrotased

0zz
Loz
Zie
€T
X4
Zve

[4%A
BTG

08z

T
98l
62
PR
L2

L1ee
e

699
864

"SIUAWIYLIQNS (|10} CIVHA B WY PAIdope 2:9M 318 AeDap pUe “UsHES §oi [Euy pue [eniu “36RI0)s woissasdsp 10y SIRieA 9y|  (QyH4 Syl Wwoly patdope aim Sanjea &

fellello]
6v0°0
6€0°0
S¥0°0
S¥0°0
£80°0
o¥0'0
gv0 0
L0°0
1200
SE00
0E0°0
90w

Se00
LE00
90 ¢
o0 0
0v0C
G200
42070
6£0°0
800
6€0'0
8200
£E00
o0
00
8E00
1900
BEV0
0ET0
SE0 0
BEO'0
EPOO
0Ec 0
z00

vl

sdo)g

%L 01
%081
%b'8Y
%6k
%6 L
%9vT
%L82
%6V
%012
%e 02
%0702
%l 0T
%66

%0 SE
%0Ye
%0 tE
%LEE
%0°Z8
%42
%L Ee
%0 v
%t £E
%92
%L0E
%L'0E
%1€
%L 1E
%6
%8 LE
%0°TE
%0 TE
%0 L2
HLTL
%6'S2
%ETL
%BLZ

%

Aoding
ussiey

90
050
S0
6E°0
€20
1ZAY
590
[A4Y]
o
0
90

£E0
90
gE0
9p'0
Se0
€0
00
£e0
L0

{ug

plum
pronues

NOLLIONOD SNOIANIJNI IYNLNS

SOULSIMILIVYVYHI AIHSHILYMANS dHND

(@3NNILNDD) 2-v 318YL

98 cC
£6'¢
e
69¢
190
ot
oL
290
89
6V 0
b0t
990
8s0

L9°0
090
90
€90
290
90
650
990
0.0

w)

nBusy

LN ]
0sL0
(AN
96L'C
veL g
6L0
A4 3
9800
EvLO
£V00
010
631°0
L£00

BSID
ZEL G
L0
8z1e
2 4]
S50
BILC
5600

(0]

vely

oLt
szl
€zl
L6
=
Z6
8z
agt
801
14
34
201
s8
8L

58
S04
£9

{eerse)

2a1y

3:13
Bee

Bce
Fasi

2

ot
weuxpesgns,

50
=]
cso
ESD
750
[%:201)
(3:2¢}
¥50
050
50
x50
150
50
250
§50
£S0
S50
ESO
[S=2¢]
59
150
95°0
Y0
Ko
650
50
B8CD
6o
&1
=0
53D
550
550
@0
8D
850
&0
w0

Seupmy

oy
N3

BLOO0
81000
810090
8100°0
B100°0
BLDFO
BLOTO
1000
81000
81000
8100:0
83000
8100 0
84000
21000
81600
BLOGD
84000
81380
91060
BL000
BL000
81000
BL000
BL000
85000
S1960
81960
1008
8LOTE
Elee ekl
L400°6
BLOG O
31080
1000
B120 0
#1000
8100¢

fassyL)

1800
Aedng

£0e
fulexd
e
ore
€&
oot
80
v9e
e
we
1S
BOE
BYE
B66€
e
oot
Bg€
=y
£0€
f:lea 4
SLe
S6F
BEY
95
6Z¥
05
wy
ige
Y'Y
29
Fond
BgE
[Coud
Rind
67y
Y
PEY
LYy

Gy

L]
oo

el
B[00
500
‘500
Relezel
5o
soe
508
S0°0
SO0
500
SOe
500
SO0
sU0
ST0
S00
fa
so0
G0Q
SO0
500
SO0
f:1050]
500
eoli]
SO0
560
o]
500
S0
sT0
500
SO0
00
S0
|00
S0Q

Turt
aBwieys
uojsseideq
EnoArRduy

or'oe

or'Q i
oo 00p

oro 6§98

oro oo

0r0 L ES

0

(4] +9E
o¥'o 1ss
org 1k

oo

oo [ 4248
(2]

B¥O €29

oro ues

Qro ra
g€ 1x-4
SE0

SE0 5§92
SE0

juael 89

SE0

5T0 °5:74
see

SEe §52

o]

S€0 612

SED 0zz

w®wo

%)

LD FEE
SE0

SE0 %14

JED

SED o1
00 £0L

5€0 062

ST0 82
) Uy

L TOTY
uoisteideq ]
nowiey

SOLSIHILIVHVHI QIHSYHILYMENS dHND

1200
ero0
100
2200
¥i00
900
LEGQ
9500
#0Q
1500
0500
si00
00
0£0:0
8v0 0
9¥00
8Y00
6€00
2200
1200
2800
00
€00
9200
200
8200
oo
SYD O
BEO O
€00
900
€800
5200
000
B0 0
LE00
SE0°0
S100

Wy

edo)g

%E P
%AEL
%az
%2T
%0'T
FoSZ
FSE
0T
wOS
%0 01
Y02
%9 L
RELL
Lol
78l
%96l
%987
%Y BC
%L SE
%5 ST
%L'8
%E0T
%0 LE
%0 LE
%0 L€
%6 82
%0 £
%a1E
%0 1P
%0 LE
%018
%0 ¥E
FEIY
Tl S
%OEY
%L 6L
%BOEP
%Y 02

!

‘aiedu)
wessng

190
SE0
L0
60
€0
0eo
00
610
870
0
&0
50
LE0
ligy
oo
[z
fno
k3]
30
8e0
9E0
ot
20
o
620
6+0
SE0
00
050
¥ 0
[24Y]
90
90
er'o
0
1270
€90
%0

§ wp

pvey
pronues

NOILIONOD SNOIANALIWI 3¥NLNL

2°¥ I1avlL

Nedlput g U 1S P I
260 P4 0) st BEE
0%q o0 e LEE
%0 oo & °UE
80 BCLM 52 SEe
0F0 00 6 Lyt
Lo oo S0 T
123 S612 vZ2 ee
80 b0 o X3
o soLp il oz
150 0800 1 L.744
129 Lato a3 [:>>3
0 18 ¥} A2 LE
wo | n on -
030 viLn o 724
S0 1Eera B nr
5+ Q S01°0 el pry
L¥Q £900 15
550 PAd N [£-3
o) L9070 A 0ze
S8 61 184 51
80 $EL 9 18 BlE
zZ90 st e B £iE
0D L1 88
A T G 24
250  BW0 FAd e
0 i e -
4 N I AN 23
Wwo  ZF00 %
vs'D SeT0 €21
RGBT 90l -
170 2900 =
§L0  €51T L3 -
G0 2800 £5
3 : IR T
£50 L1070 Br
£LP 190°¢ 3
RO 800 B
wp ()
o
GiBun eory Bury  JusIuMEIgNS,



hey) vopmig

00+00% 00+0SE 00+002 D0+05¢ 004002 agvDs1 00+00L 08+05 00+00
—
- - —a - _“
I — . .. s & ]
o H = i pog
L i - — . pe - = 2
L 3
H
h_ 000t
e m om memm @ b= @ o, — . m e—e - e e e w
v S — . i
- 00si
..... 0002

5

TOPIOY YIudy A0ep/sucAuny (aoN
TOPIoY SSUDAUEY YION[YIueY Wibg I)SED

3
=
B g s
=
<
T 0400l MM e ‘
JBAA-0L BN - JBpIog yiuey yied I y1oieiedas Aiuniiog

JERA-GBMINS:, e

18aA-001 Bunsixz
JEAA-DL Bunsixg - - -

JROA-G BuNSX — o —

- i, s s e PECY AS[[EA JOOPAOID

e e e e 0L

V3N

(030} eBierjoniq



00+00L

00+06

Yajno uoweT woy asueisig

) voirey
00409 Eoosm S 00+02 00+00

1E3A-Q0) 3NN commm
JBIA-0)L NN -
1e34-G 0N,
Jeas-0gL bunsixg
J1eax-0) Buusixg

Jea)~G Buyspg — »- —

STTS0Yd MO MvAd

$VIINOIS

(syo) eBueyasig



APPENDIX F

Basin Maps

P:\Stroh\SRDO1-ReZoning\Documents\Engineering\StormWater Reports\Preliminary Stormwater Reports\Drainage Report\Appendices.xlsx
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