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Drainage Compliance Letter

Introduction

This Drainage Conformance Letter has been prepared for the Kum & Go Gas and Convenience
Store #2293 located at Lot 1 of Tails at Crowfoot Filing No. 10. The purposed of this letter is to
show that the proposed development conforms to the Storm Drainage and Environmental
Criteria Manual for the Town of Parker, and the Trails at Crowfoot Final Drainage Report,
prepared by CVL Consultants, dated June 2018, herein referred to as “Master Drainage Report.”

Location

The project site is located at the southeast corner of Bayou Gulch Road and N. Pinery Parkway,
which lies within the northeast % of Section 9, Township 7 South, Range 66 West of the 6%
Principal Meridian, Town of Parker, County of Douglas, State of Colorado. Lot 1 is bounded by N.
Pinery Parkway to the north, Bayou Gulch to the west, Alpine Phlox to the east and vacant
commercial property to the south. Refer to the Vicinity Map below for reference.
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Proposed Development

The proposed development includes a 3,968 sf Kum & Go Convenience Store with 8 MPD fueling
canopy as well as associated drives, parking, sidewalk, landscaping and utilities. Detention for
this proposed development is provided in the public Regional Detention Pond D, as referenced
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in the approved “Trails at Crowfoot Final Drainage Report” by CVL Consultants dated June 2018,
hereafter referred to as the “Master Drainage Report”.

The proposed Kum & Go is located within an existing 4.155-acre tract of commercially zoned
vacant parcel. As part of this development the 4.155-acre tract will be subdivided into three lots
(Lot 1, Lot 2 and Lot 3). The Kum & Go is proposed on Lot 1, which a proposed 1.41-acre parcel
at the northwest corner of the existing Tract E. Proposed shared access drives are proposed as
part of this development that are located partially on Lot 2 (0.67-acres) and Lot 3 (2.07-scares).

The proposed Lots 1, 2 and 3 lies within Basins F1, F10 & F11 of the “Master Drainage Report”.
Per the “Master Drainage Report” the existing pond and surrounding storm infrastructure has
been designed based on the below commercial values which results in an allowed imperviousness
for the development of greater than 90%.

Basin Area Imperviousness Q2 Q100

F1 1.71 acres 90.64% 4.59-cfs 13.55-cfs
F10 1.93 acres 92.20% 5.30-cfs 15.64-cfs
F11 1.50 acres 91.79% 4.07-cfs 12.03-cfs

In the developed condition, the proposed development has a combined impervious value of
43.29% including all site improvements and shared private drives as well as portions of the Right-
of-way as outlined in the “Master Drainage Report”. The proposed development improvements
result is an impervious value (43.29%) significantly lower than the allowed impervious (90%),
therefore there are no required improvements to the existing storm sewer infrastructure or
regional facility. The future development of Lot 2 & 3 will be required to analyze overall
imperviousness and confirm future development maintains the maximum allowed
imperviousness.

The proposed development anticipates to utilize sheet runoff for a portion of the development
as well as tie into the existing storm inlet located at the southwest corner of the intersection of
Alpine Phlox & Pinery following historic drainage patterns as outlined in the “Master Drainage
Report”.

Refer to the Appendix for basin maps and calculations.

Historic Drainage

The site is currently an undeveloped lot and consists of natural grasses and shrubs, with concrete
sidewalks along the north and east perimeter of the site. The site naturally drains to the north &
west and into the existing Alpine Phlox right-of-way on the east side of the property. Runoff is
then captured by a series of existing inlets within the Alpine Phlox ROW. The existing inlets
captures within Alpine Phlox will capture the 5-year and 100-year runoff and convey it to the
Regional Detention Pond D. Refer to the Master Drainage Report Plan in the appendix for more
information.
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Per the NRCS Soil Survey, the subsurface characteristics consist approximately 75% of Fondis
Kutch associate soil which is defined as hydrologic soil group C and 25% of Renohill Sandy Loam,
reddish variant which is classified as hydrologic soil group D. The soils have slow and very slow
infiltration rates as defined for hydrological soil groups C & D. For the calculations within this
report, hydrologic soil group C was used for runoff coefficients. Refer to the Appendix for the
NRCS Soil Survey Map.

There are no recently reported cases of flooding within or around the development. The site is
located within Zone “X”, areas determined to be outside 0.2% annual chance floodplain, of the
Flood Plain, as designated on the Flood Insurance Rate Map (FIRM) 08035C0183G, map last
revised 03/16/2016. Refer to the Appendix for the FIRMette.

Existing Storm Water Basins & Drainage Patterns

Drainage patterns in the existing condition of the project site generally drain to the north & east
and consist of Basins F1, F10 & F11 of the “Master Drainage Report”. Flows from Basins F1, F10
and F11 are directed to the Alpine Phlox right-of-way where a series of existing inlets will capture
the runoff and convey it to existing Pond D. The proposed condition is in compliance with the
“Master Drainage Report” as outlined in the section above and will not have any negative impacts
on the downstream system. Refer to the Appendix for excerpts of the “Master Drainage Report”
and the Master Drainage Plan.

Developed Storm Water Conditions

The site in the proposed condition consists of nine total basins (P-1, P-2, P-3, P-4, P-5, P-6, P-7, P-
8 & P-9) which direct flows to on-site inlets as well as off-site where they are capture within
existing storm sewer infrastructure. The following is a description of the proposed drainage
basins.

Basin P-1: Basin P-1is 0.10 acres near the northwest corner of the site and consists of hardscape
sidewalk as well as landscape for an impervious value of 14.7%. The 5-year and 100-year C values
were determined to be 0.15 and 0.54, respectively; and anticipated 5-year runoff flows of 0.07
CFS and 100-year runoff flows of 0.49 CFS. Flows from Basin P-1 are directed towards an ADS 6”
slotted drain in the landscaping that will fully capture the 100-year runoff. Captured runoff will
conveyed from the slotted drain via proposed 8” PVC storm infrastructure towards Inlet 1 and
ultimately to an existing inlet located east of the project site within the Alpine Phlox ROW that
will ultimately convey the runoff to the existing detention Pond D per the “Master Drainage
Report”.

Basin P-2: Basin P-2 is 0.09 acres and consists entirely of the Kum & Go Convenience Store roof
for an impervious value of 90.0%. The 5-year and 100-year C values were determined to be 0.76
and 0.85, respectively; and anticipated 5-year runoff flows of 0.33 CFS and 100-year runoff flows
of 0.70 CFS. Flows from Basin P-2 are captured by roof drains and conveyed via proposed 8” PVC
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storm infrastructure towards Inlet 1 and ultimately to an existing inlet located east of the project
site within the Alpine Phlox ROW that will ultimately convey the runoff to the existing detention
Pond D per the “Master Drainage Report”.

Basin P-3: Basin P-3 is 0.14 acres and consists entirely of the Kum & Go fueling canopy roof for
an impervious value of 90.0%. The 5-year and 100-year C values were determined to be 0.76 and
0.85, respectively; and anticipated 5-year runoff flows of 0.50 CFS and 100-year runoff flows of
1.04 CFS. Flows from Basin P-3 are captured by roof drains and conveyed via proposed 8” PVC
storm infrastructure towards STM MH-1 and ultimately to an existing inlet located east of the
project site within the Alpine Phlox ROW that will ultimately convey the runoff to the existing
detention Pond D per the “Master Drainage Report”.

Basin P-4: Basin P-4 is 0.08 acres near the northwest corner of the site and consists of hardscape
sidewalk, parking and drives for an impervious value of 100%. The 5-year and 100-year C values
were determined to be 0.85 and 0.89, respectively; and anticipated 5-year runoff flows of 0.30
CFS and 100-year runoff flows of 0.59 CFS. Flows from Basin P-4 sheet flow across the parking
and drives to proposed curb and gutter that conveys the runoff to a proposed Type 13
combination inlet (Inlet 2) at Design Point 3. Inlet 2 will capture 0.2 cfs and 0.4 cfs in the 5-year
and 100-year storm events respectively and the remaining runoff will bypass and flow into the N.
Pinery Parkway ROW. Captured runoff will conveyed from the inlet via proposed 12” PVC storm
infrastructure towards Inlet 3 and ultimately to an existing inlet located east of the project site
within the Alpine Phlox ROW that will ultimately convey the runoff to the existing detention Pond
D per the “Master Drainage Report”. Bypass runoff will be conveyed via existing curb and gutter
within the ROW to the existing inlet located east of the project site within the Alpine Phlox ROW
that will ultimately convey the runoff to the existing detention Pond D per the “Master Drainage
Report.

Basin P-5: Basin P-5 is 0.59 acres near the southwest portion of the site and consists of hardscape
sidewalk, parking and drives as well as landscaping for an impervious value of 70.9%. The 5-year
and 100-year C values were determined to be 0.61 and 0.77, respectively; and anticipated 5-year
runoff flows of 1.38 CFS and 100-year runoff flows of 3.25 CFS. Flows from Basin P-5 sheet flow
across the parking and drives to proposed curb and gutter that conveys the runoff to a proposed
5’ Type R inlet (Inlet 3) at Design Point 4. Inlet 3 will capture fully capture the 5-year and 100-
year storm events. Captured runoff will conveyed from the inlet via proposed 18” RCP storm
infrastructure an existing inlet located east of the project site within the Alpine Phlox ROW that
will ultimately convey the runoff to the existing detention Pond D per the “Master Drainage
Report”.

Basin P-6: Basin P-6 is 0.17 acres near the northeast portion of the site and consists of hardscape
sidewalk, parking and drives for an impervious value of 100%. The 5-year and 100-year C values
were determined to be 0.85 and 0.89, respectively; and anticipated 5-year runoff flows of 0.67
CFS and 100-year runoff flows of 1.31 CFS. Flows from Basin P-6 sheet flow across the parking
and drives to proposed curb and gutter that conveys the runoff to a proposed 5’ Type R inlet
(Inlet 3) at Design Point 4. Inlet 3 will capture fully capture the 5-year and 100-year storm events.
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Captured runoff will conveyed from the inlet via proposed 18” RCP storm infrastructure an
existing inlet located east of the project site within the Alpine Phlox ROW that will ultimately
convey the runoff to the existing detention Pond D per the “Master Drainage Report”.

Basin P-7: Basins P-7 is 0.66 acres located southeast of the proposed Kum & Go site and consists
primarily of vacant commercial land and a portion of the Alpine Phlox ROW for an impervious
value of 13.4%. The 5-year and 100-year C values were determined to be 0.14 and 0.54,
respectively; and anticipated 5-year runoff flows of 0.33 CFS and 100-year runoff flows of 2.32
CFS. Runoff from Basin P-7 sheet flow off-site to the east where it is collected in existing storm
infrastructure within the Alpine Phlox ROW. Captured runoff will conveyed via existing storm
infrastructure to the existing detention Pond D per the “Master Drainage Report”.

Basin P-8: Basins P-8 is 1.93 acres located south & east of the proposed Kum & Go site and
consists primarily of vacant commercial land as well as a proposed shared private drive and a
portion of the Alpine Phlox ROW for an impervious value of 36.4%. The 5-year and 100-year C
values were determined to be 0.33 and 0.63, respectively; and anticipated 5-year runoff flows of
2.19 CFS and 100-year runoff flows of 7.82 CFS. Runoff from Basin P-8 sheet flow off-site to the
east where it is collected in existing storm infrastructure within the Alpine Phlox ROW. Captured
runoff will conveyed via existing storm infrastructure to the existing detention Pond D per the
“Master Drainage Report”.

Basin P-9: Basins P-9 is 1.49 acres located north and east of the proposed Kum & Go site and
consists vacant commercial land, landscape, sidewalk and a portion of the N. Pinery Parkway and
Alpine Phlox ROWs for an impervious value of 41.9%. The 5-year and 100-year C values were
determined to be 0.14 and 0.54, respectively; and anticipated 5-year runoff flows of 2.10 CFS and
100-year runoff flows of 6.82 CFS. Runoff from Basin P-8 sheet flow off-site to the north and
east where it is collected in existing storm infrastructure within the Alpine Phlox ROW. Captured
runoff will conveyed via existing storm infrastructure to the existing detention Pond D per the
“Master Drainage Report”.

Refer to the Appendix for excerpts of the “Master Drainage Report” and the Proposed Drainage
Plan.

Conclusions & Recommendations

In the proposed condition the site drainage is in conformance and follows the historic drainage
patterns as outlined in the “Master Drainage Report”. The proposed improvements within three
proposed lots making up the existing Tract E result in an impervious value of 43.29%, which is
significantly less than the approximately 90% allowed impervious values as outlined in the
“Master Drainage Report”. Therefore, the proposed development has addressed will not
adversely affect the downstream storm infrastructure and will require no changes or additions
to the existing storm sewer infrastructure and water quality and detention facility. It is requested
that the City accept this letter of drainage compliance.
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Hydrologic Soil Group—Castle Rock Area, Colorado
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Hydrologic Soil Group—Castle Rock Area, Colorado
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Hydrologic Soil Group—Castle Rock Area, Colorado

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
Fu Fondis-Kutch C 5.7 74.9%
association
RoE Renohill sandy loam, D 1.9 251%
reddish variant, 5 to
20 percent slopes
Totals for Area of Interest 7.5 100.0%

Description

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

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

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

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

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

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

USDA

=0
|
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Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Hydrologic Soil Group—Castle Rock Area, Colorado

Rating Options

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

UsDA  Natural Resources Web Soil Survey 9/2/2022
== Conservation Service National Cooperative Soil Survey Page 4 of 4
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DEVELOPED CONDITION
Runoff Coefficients

Project: Kum & Go 2293 - SEC Bayou Gulch & N. Pinery Parkway - Parker, CO Created by: KMH Date: 9/15/2022
Section: Checked by: KMH Date:
Sub-Basin Data Composite C Sub Area (Roof) Sub Area (Drives/Walks) Sub Area (Landscape)
Basin ID Description Area [+ G Cio Cioo (%) C, Cs Cio Ci00 (%) (ac) C, Cs Cio Ci00 (%) (ac) C, Cs Cio Cio0 (%) (ac)
Developed Onsite
P-1 Landscaping & Walks 0.10 0.12 0.15 0.24 0.54 14.7 0.74 0.76 0.79 0.85 90 0.00 0.83 0.85 0.87 0.89 100 0.01 0.01 0.05 0.15 0.49 2 0.09
P-2 Building 0.09 0.74 0.76 0.79 0.85 90.0 0.74 0.76 0.79 0.85 90 0.09 0.83 0.85 0.87 0.89 100 0.00 0.01 0.05 0.15 0.49 2 0.00
P-3 Canopy 0.14 0.74 0.76 0.79 0.85 90.0 0.74 0.76 0.79 0.85 90 0.14 0.83 0.85 0.87 0.89 100 0.00 0.01 0.05 0.15 0.49 2 0.00
P-4 Parking/Drives, Walks & Landscaping 0.08 0.83 0.85 0.87 0.89 100.0 0.74 0.76 0.79 0.85 90 0.00 0.83 0.85 0.87 0.89 100 0.08 0.01 0.05 0.15 0.49 2 0.00
P-5 Private Drive, Walks & Landscaping 0.49 0.59 0.61 0.66 0.77 70.9 0.74 0.76 0.79 0.85 90 0.00 0.83 0.85 0.87 0.89 100 0.35 0.01 0.05 0.15 0.49 2 0.15
P-6 Private Drive, Walks & Landscaping 0.17 0.83 0.85 0.87 0.89 100.0 0.74 0.76 0.79 0.85 90 0.00 0.83 0.85 0.87 0.89 100 0.17 0.01 0.05 0.15 0.49 2 0.00
P-7 Vacant commercial property 0.66 0.11 0.14 0.23 0.54 13.4 0.74 0.76 0.79 0.85 90 0.00 0.83 0.85 0.87 0.89 100 0.08 0.01 0.05 0.15 0.49 2 0.59
P-8 Private Drive, Walks & Landscaping 1.93 0.30 0.33 0.40 0.63 36.4 0.74 0.76 0.79 0.85 90 0.00 0.83 0.85 0.87 0.89 100 0.68 0.01 0.05 0.15 0.49 2 1.25
P9 Private Drive,ROW, Walks & Landscaping 1.49 0.34 0.38 0.44 0.65 419 0.74 0.76 0.79 0.85 90 0.00 0.83 0.85 0.87 0.89 100 0.61 0.01 0.05 0.15 0.49 2 0.89
Composite Developed Site Composite 5.16 0.36 0.39 0.45 0.66 43.29 0.23 1.97 2.96

P:\Kum & Go\CO, Parker_2293 - Pinery and Bayou Gulch\07 Design\Drainage\2293_Rational Method



DEVELOPED CONDITIONS
Time of Concentration

Project: Kum & Go 2293 - SEC Bayou Gulch & N. Pinery Parkway - Parker, CO Created by: KMH Date: 9/15/2022
Section: Checked by: KMH Date:
Urban TOC i, = 5 min
Rural TOC ;, = 10 min
SUB-BASIN DATA INITIAL/OVERLAND FLOW TRAVEL TIME Tc CHECK FINAL Tc
(t,) (t) (Urbanized basins) (min)
Type of Land Surface TOTAL
Basin ID Length | Slope t, Length Sw Convey | Velocity| Time [t=ti+t] (Yes | Length  Tcmax
Developed Onsite Description Cs  |Area(ac)] (ft) (ft/ft) | (min) (ft) (ft/ft) Code Description Coef (C,)| (ft/s) (min) (min) /No) (ft) (min) TC max > tc
P-1 Landscaping & Walks 0.15 0.10 28 0.25 3.13 10 0.01 5 Grassed waterway 15.00 1.50 0.11 3.24 YES 38.00 10.21 Regional Tc 5.00
P-2 |Building 0.76 0.09 45 0.02 3.39 0 0.01 6 Paved areas and shallow paved swales 20.00 1.79 0.00 3.39 YES 45.00 10.25 Regional Tc 5.00
pP-3 Canopy 0.76 0.14 50 0.02 3.80 0 0.01 5 Grassed waterway 15.00 1.06 0.00 3.80 YES 50.00 10.28 Regional Tc 5.00
P-4 Parking/Drives, Walks & Landscaping 0.85 0.08 42 0.04 1.85 89 0.04 6 Paved areas and shallow paved swales 20.00 4.00 0.37 2.22 YES 131.00 10.73 Regional Tc 5.00
P-5 Private Drive, Walks & Landscaping 0.61 0.49 143 0.10 4.92 87 0.01 6 Paved areas and shallow paved swales 20.00 2.00 0.73 5.65 YES 230.00 11.28 Regional Tc 5.65
P-6 Private Drive, Walks & Landscaping 0.85 0.17 47 0.02 2.46 133 0.02 6 Paved areas and shallow paved swales 20.00 2.83 0.78 3.25 YES 180.00 11.00 Regional Tc 5.00
P-7 Vacant commercial property 0.14 0.66 300 0.04 18.94 52 0.02 4 Nearly bare ground 10.00 1.41 0.61 19.55 YES 352.00 11.96 Check 11.96
P-8 Private Drive, Walks & Landscaping 0.33 1.93 300 0.07 12.66 142 0.04 6 Paved areas and shallow paved swales 20.00 4.00 0.59 13.25 YES 442.00 12.46 Check 12.46
P-9 Private Drive,ROW, Walks & Landscaping 0.38 1.49 80 0.03 8.65 356 0.04 6 Paved areas and shallow paved swales 20.00 4.00 1.48 10.13 YES 436.00 12.42 Regional Tc 10.13

Notes:

t;= (0.395%(1.1-C5)*(LA0.5))/(S"0.33), from UDFCD Eqn 6-3

Velocity from V = C,*S,,20.5, from UDFCD Eqn 6-4, C, from Table 6-2(See Sheet Design Info)

t,=L/60V
t; max = 10+L/180
Final Tc > 10 min for nonurban watersheds

P:\Kum & Go\CO, Parker_2293 - Pinery and Bayou Gulch\07 Design\Drainage\2293_Rational Method

UDFCD Table 6-2.  NRCS Conveyance factors, K

Code Type of Land Surface Conveyance Factor, K
1 Heavy meadow 2.5
2 Tillage/field 5
3 Short pasture and lawns 7
4 Nearly bare ground 10
5 Grassed waterway 15
6 Paved areas and shallow paved swales 20




DEVELOPED CONDITIONS

Storm Drainage System Design (Rational Method Procedure)

Project: Kum & Go 2293 - SEC Bayou Gulch & N. Pinery Parkway - Parker, CO Created by: KMH 9/15/2022
Section: Checked by: KMH
5 YEAR MINOR STORM Design Storm: 5-yr P= 1.39 in
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
=
2 _
e g > T 7 7
a —_ [®) w > < = _ T
LOCATION = S&7% L | 5= | <o £ 7 | bo E | e | ES | &S | v | wE| B Ea B REMARKS
2 €8s | § | g | ~s || "z |98 |~ |s2| 5|98 S | Ez |2z |3 | sz || -3
S a-= [ z o = = = > = v L] ag “ a = s =
a < o @ o e
DP (1) 2 3) (€] (5) (6) (U] (8) (€] (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (21) (22)
Developed
P-1 Landscaping & Walks P-1 0.10 0.15 5.00 0.02 4.71 0.07 Slotted Drain
P-2 Building P-2 0.09 0.76 5.00 0.07 4.71 0.33 Roof Drain
1 P-18&P-2 0.20 5.00 0.09 4.71 0.41 Inlet 1
P-3 Canopy P-3 0.14 0.76 5.00 0.11 4.71 0.50 Roof Drain
2 DP1 & P-3 0.33 5.00 0.19 4.71 0.90 STM MH-1
P-4 Parking/Drives, Walks & Landscaping P-4 0.08 0.85 5.00 0.06 4.71 0.30 Inlet 2
3 DP2 & P-4 0.41 5.00 0.26 4.71 1.21
P-5 Private Drive, Walks & Landscaping P-5 0.49 0.61 5.65 0.30 4.56 1.38
P-6 Private Drive, Walks & Landscaping P-6 0.17 0.85 5.00 0.14 4.71 0.67
4 P-5 & P-6 0.66 5.65 0.44 4.56 2.03 Inlet 3
5 DP3 & DP4 1.07 5.65 0.70 4.56 SA8) DPS5
6 P-7 Vacant commercial property P-7 0.66 0.14 11.96 0.09 3.49 0.33 Existing Inlet
7 P-8 Private Drive, Walks & Landscaping P-8 1.93 0.33 12.46 0.64 3.43 2.19 Existing Inlet
P9 Private Drive,ROW, Walks & Landscaping P-9 1.49 0.38 10.13 0.56 3.74 2.10
8 DP5 & P-9 2.56 10.13 1.26 3.74 4.72 Existing Inlet

P:\Kum & Go\CO, Parker_2293 - Pinery and Bayou Gulch\07 Design\Drainage\2293_Rational Method




DEVELOPED CONDITIONS
Storm Drainage System Design (Rational Method Procedure)

Project: Kum & Go 2293 - SEC Bayou Gulch & N. Pinery Parkway - Parker, CO Created by: KMH 9/15/2022
Section: Checked by: KMH
100 YEAR MAJOR STORM Design Storm: 100-yr P= 2.60 in
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
=
5 s
e g T z 7z
4 — =) w o < = [ — T
LOCATION = S8% < 55 | o £ 4,7 z| tao £l .7 | tg ES 188 | e | w2 | B Eg z REMARKS
2 €28 | 3 |5 ||| "z |72 || 7|98 (3% | Ez |2z |3 |y |g| g | -z
] o £ < 25 =3 S = »w o o9 v @ = w
= < Q a = T I >
o
o | (1) 2 3) (€] (5) (6) (U] (8) (€] (10) (11) (12) (13) (14) (15) (16) (17 (18) (19) (21) (22)
Developed
P-1 Landscaping & Walks P-1 0.10 0.54 5.00 0.06 8.82 0.49 Slotted Drain
P-2 Building P-2 0.09 0.85 5.00 0.08 8.82 0.70 Roof Drain
1 P-18&P-2 0.20 5.00 0.13 8.82 1.18 Inlet 1
P-3 Canopy P-3 0.14 0.85 5.00 0.12 8.82 1.04 Roof Drain
2 DP1 & P-3 0.33 5.00 0.25 8.82 2.22 STM MH-1
P-4 Parking/Drives, Walks & Landscaping P-4 0.08 0.89 5.00 0.07 8.82 0.59 Inlet 2
3 DP2 & P-4 0.41 5.00 0.32 8.82 2.82
P-5 Private Drive, Walks & Landscaping P-5 0.49 0.77 5.65 0.38 8.53 3.25
P-6 Private Drive, Walks & Landscaping P-6 0.17 0.89 5.00 0.15 8.82 1.31
4 P-5 & P-6 0.66 5.65 0.53 8.53 4.52 Inlet 3
5 DP3 & DP4 1.07 5.65 0.85 8.53 7.24 DP5
6 P-7 Vacant commercial property P-7 0.66 0.54 11.96 0.36 6.54 2.32 Existing Inlet
7 P-8 Private Drive, Walks & Landscaping P-8 1.93 0.63 12.46 1.22 6.42 7.82 Existing Inlet
P-9 Private Drive,ROW, Walks & Landscaping P-9 1.49 0.65 10.13 0.97 7.00 6.82
8 DP5 & P-9 2.56 10.13 1.82 7.00 12.76 Existing Inlet
1) Enter the Basin Name from C Value Sheet (7) =Column 4 x Column 5 (13) sumof Qs (19) Additional Flow Length
2 Basin Description linked to C-Value Sheet (8) =28.5*P/(10+Column 6)10.786 (14) Additonal Street Overland Flow (20) Overland Velocity
3) Enter the Basin Name from C Value Sheet (9) =Column 7 x Column & (15) Additonal Street Overland Flow (21) =Column 16 / Column 20 / 60
(@) Basin Area linked to C-Value Sheet (10) =Column 6 x Column 21 (16) Additonal Pipe Flow
(s) Composite C linked to C-Value Sheet (11) Add the Basin Areas (7) to get the combined basin AC (17) Additonal Pipe Flow
(6)  Time of Concentration linked to C-Value Sheet (12) =28.5*P/(10+Column 10)"0.786 (18) Additonal Pipe Flow

P:\Kum & Go\CO, Parker_2293 - Pinery and Bayou Gulch\07 Design\Drainage\2293_Rational Method
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MHFD-Inlet, Version 5.01 (April 2021

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

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: Kum & Go 2293 - Pinery & Bayou Guich
Inlet ID: INLET 2

| Taacx
‘ 9
f‘é °
Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 0.5 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Neack = 0.020
Height of Curb at Gutter Flow Line Heyre = 6.00 inches
Distance from Curb Face to Street Crown Terown = 30.0 ft
Gutter Width = 2.00 ft
Street Transverse Slope Sy = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.050 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NstReeT = 0.013
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tyax =| 30.0 | 30.0 |ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dwax =| 6.0 | 6.0 linches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) | B
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiiow =| 18.8 | 18.8 |cfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

MHFD-Inlet_v5.01, INLET 2 9/14/2022, 9:06 PM



Type of Inlet

Total Number of Units in the

Street Hydraulics: OK -

|Capture Percentage = Q./Qq

Design Information (Input)

‘ CDOT/Denver 13 Combination

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

Inlet (Grate or Curb Opening)

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

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

MINOR MAJOR

< Allowable Street Capacity'

Total Inlet Interception Capacity
Total Inlet Carry-Over Flow (flow bypassing inlet)

LI Type = CDOT/Denver 13 Combination
aocaL = 2.0 inches
No = 1
L= 3.00 ft
W, = 1.73 ft
GG = 0.50 0.50
CGC= 0.10 0.10
MINOR MAJOR
Q= 0.2 0.4 cfs
b = 0.1 0.2 cfs
C% = 71 67 %

MHFD-Inlet_v5.01, INLET 2

9/14/2022, 9:06 PM



MHFD-Inlet, Version 5.01 (April 2021

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET

Minor & Major Storm

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

Project: Kum & Go 2293 - Pinery & Bayou Guich

Inlet ID: INLET 3

|——Toack

Heurs

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb

Height of Curb at Gutter Flow Line
Distance from Curb Face to Street Crown
Gutter Width

Street Transverse Slope

Street Longitudinal Slope - Enter 0 for sump condition

Max. Allowable Spread for Minor & Major Storm

Check boxes are not applicable in SUMP conditions

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

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

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

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

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm

Teack = 0.5 ft
Seack = 0.020 ft/ft
Neack = 0.020
Heure = 6.00 inches
Terown = 30.0 ft
= 1.00 ft
Sx = 0.020 ft/ft
Sw = 0.083 ft/ft
So = 0.000 ft/ft
NsTReeT = 0.013
Minor Storm Major Storm
Thax =| 24.0 240 |t
dhaax =| 5.0 [ 6.0 Jinches
[ B
Minor Storm Major Storm
Qaitow = SUMP SUMP cfs

MHFD-Inlet_v5.01, INLET 3

9/14/2022, 9:07 PM



INLET IN A SUMP OR SAG LOCATION

MHFD-Inlet, Version 5.01 (April 2021)

Design Information (Inpu \f - = MINOR MAJOR
Type of Inlet CDOT Type R Curb Opening hs Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression ‘a' from above) Alocal = 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1
\Water Depth at Flowline (outside of local depression) Ponding Depth = 5.0 6.0 inches
Grate Information MINOR MAJOR I~ Override Depths
Length of a Unit Grate L, (G) = N/A feet
Width of a Unit Grate W, = N/A feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Aatio = N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) G (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cy (G) = N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) G (G) = N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L, (C) = 5.00 feet
Height of Vertical Curb Opening in Inches Hyert = 6.00 inches
Height of Curb Orifice Throat in Inches Hihroat = 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = 1.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) G (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cy(C) = 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) G (O = 0.67
Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth darate = N/A N/A ft
Depth for Curb Opening Weir Equation deub = 0.33 0.42 ft
Combination Inlet Performance Reduction Factor for Long Inlets RFcombination = 0.64 0.77
Curb Opening Performance Reduction Factor for Long Inlets RFcyp = 1.00 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RFgrate = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q. =| 4.2 | 5.9 |cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q pea REQUIRED = [ 2.1 | 4.9 |cfs

Warning 5: The width of unit is greater than the gutter width.

MHFD-Inlet_v5.01, INLET 3 9/14/2022, 9:07 PM
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Profile Report
Engineering Profile - Profile - 1 (2293_Parker_Storm CAD.stsw)

INLET 1 TRENCH DRAIN
Rim:|6,080.30 ft Rim: 6,080.30 ft
Invert: 6,078.60 ft Invert: 6,079.64 ft

STM MH-1
Rim: 6,078.50 ft

Invert: 6,073.70 ft
6,080.00 INLET 2 verti6,073.70 co-6 10408 2
INLET 3
Rim: 6,075.90 ft
Invert: 6,070.90 f
6,075.00
g
c
£
®
K]
w EX. 15' TYPE RINLET
Rim: 6,067. 7+t
6,070.00 Invert: 6,062.00 ft
6,065.00
6,060.00
-0+50 0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50 5+00
StormCAD CONNECT Edition
2293_Parker_Storm CAD.stsw Bentley Systems, Inc. Haestad Methods Solution Center [10.02.01.04]
9/14/2022

27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203- Page 1 of 1
755-1666



Profile Report

Engineering Profile - Profile - 2 (2293_Parker_Storm CAD.stsw)
0,UBU.UU Z

~~
S
c
o
= 6,075.00
©
>
o
wl L]
6,070.00
-0+50 0+00 0+50 1+00 1+50
StormCAD CONNECT Edition
2293_Parker_Storm CAD.stsw Bentley Systems, Inc. Haestad Methods Solution Center [10.02.01.04]
9/14/2022 27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203- Page 1 of 1

755-1666



100-YR STORM EVENT

-Depth- | -EGL- -Ground- | -HGL- -Invert- -X- -Y-
Slope Upstream [Upstream |Upstream |Upstream [Upstream [Section Upstream [Upstream
(Calculate Downstre |Downstre [Downstre |Downstre |Downstre |Discharge [Capacity |Downstre [Downstre

Diameter |d) Flow am am am am am Capacity [(Design) |am am

Label -Node- Upstream Downstream (in) (ft/ft) (cfs) (ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (ft) (ft)
CO-1 EX. 15' TYPE R INLET 18 -0.06 7.24|(N/A) (N/A) 6067.71| 6071.33 6062 7.24 25.74 87.32 59.46
INLET 3 0.43] 6071.87 6075.9 6064 6070.9 25.74 -17.68 69.82
CO-2 INLET 3 12 -0.035 2.82 0.43] 6071.81 6075.9 6073.7 6070.9 2.82 4.34 -17.68 69.82
INLET 2 0.72] 6074.21 6076.8| 6071.85| 6072.98 4.34 -83.39 71.96
CO-3 INLET 2 12 -0.014 2.22 0.72] 6074.04 6076.8| 6074.34| 6072.98 2.22 4.58 -83.39 71.96
STM MH-1 0.64] 6074.99 6078.5| 6073.68 6073.7 4.58 -86.61 32.68
CO-4 STM MH-1 8 -0.02 1.04 0.64] 6074.61 6078.5| 6076.72 6073.7 1.04 1.85 -86.61 32.68
CANOPY ROOF DRAIN 0.48] 6076.95 6079.2| 6074.26| 6076.24 1.85 -83.04 -62.32
CO-5 STM MH-1 8 -0.029 1.18 0.64] 6074.61 6078.5| 6078.92 6073.7 1.18 2.24 -86.61 32.68
INLET 1 0.31] 6079.19 6080.3| 6074.24 6078.6 2.24 -219.11 25.54
CO-6 INLET 1 8 -0.01 1.18 0.31| 6079.17 6080.3] 6080.15 6078.6 1.18 1.31( -219.11 25.54
TRENCH DRAIN 0.51] 6080.41 6080.3 6079.1| 6079.64 1.31 -214.82 -62.68
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TRAILS AT CROWFOOT CVL
Town of Parker, Colorado CONSULTANTS

This report for the Final design of Trails at Crowfoot was prepared by me or under my direct
supervision in accordance with the provisions of the Town of Parker Storm Drainage and
Enviromental Criteria Manual. | understand that the Town of Parker and its designated town
authority do not and will not assume liability for drainage facilities designed by other.

B M

Signature

48988
Colorado P.E. License No.

June 18,2018
Seal and Date

FINAL DRAINAGE REPORT CVL CONSULTANTS OF COLORADO, INC.



TRAILS AT CROWFOOT
Town of Parker, Colorado

CVL

CONSULTANTS

PONDC
Description
Drainage Area (ACRES) 101.09
Percent Impervious (%) 44.49
WQCV Volume (AC-FT) 1.495
EURV Volume (including WQCV) (AC-FT) 4.262
EURV water surface (FT) 5975.55
100-YR Volume (including EURV) (AC-FT) 8.444
100-YR water surface (FT) 5977.94
Emergency Spillway Elevation (FT) 5978.15
100-YR Peak Inflow (CFS) 204.8
100-YR Peak Outflow (CFS) 106.5
100-YR Peak Allowable (CFS) 111.36

Pond C complies with CRS 37-92-602(8). The UD-Detention worksheet is included in the

appendix.

Pond D is a maintenance eligible regional facility with a drainage area of 50.2 acres. The
weighted average imperviousness for the area is 55.4%. The pond provides full spectrum
detention per UDFCD requirements. The UD-Detention spreadsheet was utilized to determine
the WQCV and EURV. The CUHP/SWMM with calculated allowable release rates was
utilized to determine the 100-year volume. The outlet discharges to Cherry Creek and will
comply with Cherry Creek Reservoir Control Regulations. The overflow for Pond D conveys
the peak inflow of 97.3 cfs and discharges west to Cherry Creek.

The table below summarizes the major basins and percent impervious from the CUHP/SWMM
analysis used in the pond design.

POND D SWMM BASINS

Design Point| AREA % IMP. | WEIGHTED
ID AC % %
D-1 20.7 48 20
F-1 29.5 55 32
TOTAL 50.2 - 52

The table on the following page summarizes the Pond D design. Calculations for the design
of Pond D are included in the appendix. The Pond D detailed design is shown in the
construction drawings.

FINAL DRAIANGE REPORT

CVL CONSULATANTS OF COLORADO, INC
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TRAILS AT CROWFOOT CV]_
Town of Parker, Colorado CONSULTANTS

PONDD
Description
Drainage Area (ACRES) 50.18
Percent Impervious (%) 51.42
WQCV Volume (AC-FT) 0.805
EURV Volume (including WQCV) (AC-FT) 2.447
EURV water surface (FT) 5991.2
100-YR Volume (including EURV) (AC-FT) 4.475
100-YR water surface (FT) 5993.16
Emergency Spillway Elevation (FT) 5993.48
100-YR Peak Inflow (CFS) 97.3
100-YR Peak Outflow (CFS) 52.2
100-YR Peak Allowable (CFS) 55.28

Pond D complies with CRS 37-92-602(8). The UD-Detention worksheet is included in the
appendix.

The minor sub-basins are described in detail as follows. These basins were delineated for the
Rational Method analysis used in the street capacity, inlet, and stormsewer design.

Sub-basin Al primarily consists of the lots along Red Cosmos Terr. Surface runoff generally
drains to the curb and gutter, which continues northerly to the on-grade inlet at Design Point
1A where it is piped to DP 1. 100-year storm street flows to sump inlet DP 1B. Emergency
flow from DP 1B will overland to Crowfoot Gulch.

Sub-basin A2 primarily consists of the lots along Rose Mallow Street. Surface runoff generally
drains to the curb and gutter to sump inlet at Design Point 1B where it is piped Crowfoot Gulch
via swale. Emergency flow from DP 1B will overland to Crowfoot Gulch.

Sub-basin A3 primarily consists of the lots along Rose Mallow Street. Surface runoff generally
drains to the curb and gutter to sump inlet at Design Point 1C where it is piped Crowfoot Gulch
via swale. Emergency flow from DP 1C will overland to Crowfoot Gulch.

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

Sub-basin A5 primarily consists of the lots along Shasta Daisy Street and Scarlet Sage Ave.
Surface runoff generally drains to the curb and gutter to sump inlet at Design Point 1E where
it is piped Crowfoot Gulch via swale. Emergency flow from DP 1E will overland to Crowfoot
Gulch.

Sub-basin A6 primarily consists of the lots along Scarlet Sage Ln. Surface runoff generally
drains to the curb and gutter, which continues westerly to the on-grade inlet at Design Point

FINAL DRAIANGE REPORT CVL CONSULATANTS OF COLORADO, INC
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TRAILS AT CROWFOOT CV]_
Town of Parker, Colorado CONSULTANTS

Sub-basin F1 is located along Alpine Phlox Street 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 Pond D.

Sub-basin F2 is located along Alpine Phlox Street. 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 Pond D.

Sub-basin F3 is located along Scarlet Sage Ave and Sky Pilot Ave. 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 61. Emergency flow from DP 61 overland flows to Pond D.

Sub-basin F4 primarily consists of lots located along Sky Pilot Ave. 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 6l
overland flows to Pond D.

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 Pond D.

Sub-basin F6 primarily consists of lots located along Beebalm Way. 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 Pond D.

Sub-basin F8 primarily consists of lots located along Beebalm Way. Surface runoff generally
drains to sump inlet at Design Point 6H. Emergency flow from DP 6H overland flows to Pond
C.

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 Pond D.

Sub-basin F10 is located along Alpine Phlox Street. Surface runoff generally drains to on-
grade inlet at Design Point 6J. 100 Year discharge from 6J street flows to sump inlet at Design
Point 61. Emergency flow from DP 61 overland flows to Pond D.

Sub-basin F11 is located along Alpine Phlox Street. Surface runoff generally drains to on-
grade inlet at Design Point 6K. 100 Year discharge from 6K street flows to sump inlet at Design
Point 61. Emergency flow from DP 61 overland flows to Pond D.

Sub-basin F12 is located along Alpine Phlox Street. Surface runoff generally drains to on-
grade inlet at Design Point 6L.. 100 Year discharge from 6L street flows to sump inlet at Design
Point 61. Emergency flow from DP 61 overland flows to Pond D.

FINAL DRAIANGE REPORT CVL CONSULATANTS OF COLORADO, INC
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TRAILS AT CROWFOOT CV]_
Town of Parker, Colorado CONSULTANTS

Sub-basin F13 primarily consists of lots located along Sky Pilot Lane. Surface runoff generally
drains to Design Point 6M. 2 Year discharge from 6M street flows Design Point 6C. 100 Year
discharge from 6M street flows to sump inlet at Design Point 61. Emergency flow from DP 6l
overland flows to Pond D.

Note:
1) 0% slope indicates sump inlet.
DIRECT FLOW
BASIN ID| AREA |Ilmperviousness Q2 Q100 Street Type Slope
(AC) % (CES) (CES) %

F1 1.71 90.64 4.59 13.55 Local 2.50
F2 1.77 93.50 4.96 14.53 Local 2.50
F3 3.60 19.77 1.47 12.47 Local 1.00
F4 3.79 53.06 4.56 18.47 Local 4.00
F5 4.58 46.86 4.46 19.66 Res. Bivd 4.00
F6 4.93 38.37 3.70 18.75 Local 0.00
F7 451 18.05 1.68 15.41 Res. Bivd 0.00
F8 7.93 34.99 5.57 30.18 Local 0.00
F9 1.28 66.27 1.75 6.18 Res. Bivd 0.00
F10 1.93 92.20 5.30 15.64 Local 2.50
F11 1.50 91.79 4.07 12.03 Local 2.50
F12 1.22 93.17 3.39 9.95 Local 2.50
F13 3.58 52.91 4.36 17.70 Local 4.00

Sub-basin OS10 is located in the South west of the site. Surface runoff will overland flow to
DP 34. Flow from DP 34 is conveyed to the Crowfoot Gulch via DP A.

DIRECT FLOW
BASIN ID| AREA |Imperviousness Q2 Q100 Street Type Slope
(AC) % (CFS) (CFS) %
0Ss 10 5.37 2.00 0.30 16.40 N/A 5.00

Sub-basin OS 1 is located south west of the site. Surface runoff overland flows to Design Point
A. Flow from DP A and is conveyed via pipe into the Crowfoot Gulch. This point was
evaluated in the SWMM model. The Q100 peak flow for OS 1 is 19 cfs.

Sub-basin OS 2 is located south west of the site. . Surface runoff overland flows to the
Crowfoot Gulch. This point was evaluated in the SWMM model. The Q100 peak flow for OS
2 is 9.06 cfs.

Sub-basin OS 8 is located south west of the site. . Surface runoff overland flows to the
Crowfoot Gulch. This point was evaluated in the SWMM model. The Q100 peak flow for OS
8 is 8.04 cfs.
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F1

Total Area 1.73 acres Composite Calculations
Land Use Imp. C, Cs Cioo 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 1.42 77.9 0.70 0.72 0.77
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
ROW 77% 0.68 0.72 0.84 0.29 12.7 0.11 0.12 0.14
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 1.71 90.6 0.81 0.84 0.91
F2
Total Area 1.77 acres Composite Calculations
Land Use Imp. C, Cs Cioo 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 1.65 88.3 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
ROW 74% 0.66 0.69 0.83 0.12 5.2 0.05 0.05 0.06
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 1.77 93.5 0.84 0.87 0.93
F3
Total Area 3.60 acres Composite Calculations
Land Use Imp. C, Cs Cioo 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
ROW 74% 0.66 0.69 0.83 0.89 18.3 0.16 0.17 0.21
Open Space / Lawns 2% 0.02 0.05 0.49 2.70 15 0.02 0.03 0.37
TOTAL 3.60 19.8 0.18 0.20 0.57
F4
Total Area 3.79 acres Composite Calculations
Land Use . G, Cs Cioo Area Imp% G, Cs Cioo
Residential (Single Family) 45% 0.40 0.43 0.69 2.57 30.6 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
ROW 74% 0.66 0.69 0.83 1.15 22.4 0.20 0.21 0.25
Open Space / Lawns 2% 0.02 0.05 0.49 0.06 0.0 0.00 0.00 0.01
TOTAL 3.79 53.1 0.47 0.50 0.73
F5
Total Area 4.58 acres Composite Calculations
Land Use Imp. C, Cs Cioo Area Imp% C, Cs Cio0
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
ROW 77% 0.68 0.72 0.84 1.49 25.1 0.22 0.23 0.27
Open Space / Lawns 2% 0.02 0.05 0.49 0.90 0.4 0.00 0.01 0.10
TOTAL 4.58 46.9 0.42 0.45 0.70

57



khoutchens
Highlight


F10

Total Area 1.93 acres Composite Calculations
Land Use Imp. C, Cs Cioo 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 1.61 79.2 0.71 0.73 0.78
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
ROW 77% 0.68 0.72 0.84 0.33 12.9 0.12 0.12 0.14
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 1.93 92.2 0.82 0.85 0.93

F11

Total Area 1.50 acres Composite Calculations
Land Use Imp. C, Cs Cioo Area Imp% C, Cs Ci100
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 1.24 78.3 0.70 0.73 0.78
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
ROW 77% 0.68 0.72 0.84 0.26 135 0.12 0.13 0.15
Open Space / Lawns 2% 0.02 0.05 0.49 0.00 0.0 0.00 0.00 0.00
TOTAL 1.50 91.8 0.82 0.85 0.92

F12

Total Area 1.22 acres Composite Calculations
Land Use Imp. C, Cs Cio0 Area Imp% C, Cs Ci0o
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 1.11 86.9 0.78 0.80 0.86
Residential (Multi Family) 75% 0.67 0.70 0.84 0.00 0.0 0.00 0.00 0.00
ROW 74% 0.66 0.69 0.83 0.10 6.3 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 1.22 93.2 0.83 0.86 0.93
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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
Date: 1/31/2018
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 1.71 0.84 50 1.0 3.3 400 3.0 3.5 1.9 5.2 450.0 12.5 5.2
F2 1.77 0.87 50 1.0 3.0 510 43 4.1 2.0 5.0 560.0 13.1 5.0
F3 3.60 0.20 50 1.0 11.4 717 1.3 2.2 5.5 16.9 767.0 14.3 14.3
F4 3.79 0.50 50 1.0 7.6 850 3.8 3.8 3.7 11.3 900.0 15.0 11.3
F5 4.58 0.45 50 1.0 8.3 719 1.3 2.2 5.5 13.8 769.0 14.3 13.8
F6 4.93 0.37 50 1.0 9.3 1234 2.6 3.2 6.5 15.8 1284.0 17.1 15.8
F7 451 0.19 50 1.0 11.6 721 1.2 2.2 5.5 17.1 771.0 14.3 14.3
F8 7.93 0.34 50 1.0 9.7 1070 2.8 3.3 5.3 15.0 1120.0 16.2 15.0
F9 1.28 0.62 50 1.0 6.1 1708 3.2 3.6 8.0 14.0 1758.0 19.8 14.0
F10 1.93 0.85 50 1.0 3.1 520 4.4 42 2.1 5.2 570.0 13.2 5.2
F11 1.50 0.85 50 1.0 3.2 520 4.0 4.0 2.2 5.3 570.0 13.2 5.3
F12 1.22 0.86 50 1.0 3.0 510 43 4.1 2.0 5.1 560.0 13.1 5.1
F13 3.58 0.50 50 1.0 7.6 850 4.7 43 3.3 10.9 900.0 15.0 10.9
0S1 56.02 0.05 300 3.1 22.7 2240 5.5 4.7 8.0 30.6 2540.0 24.1 24.1
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 5.32 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 3.5 21.7 730 3.5 3.7 3.3 24.9 1030.0 15.7 15.7
0S10 5.37 0.05 300 4.2 20.4 305 4.2 4.1 1.2 21.6 605.0 13.4 13.4
NOTES:

T = (1.8%(1.1 - C5)*(L)"0.5)/(5"0.33)
T=L/60V (Velocity From Fig. 3-2)

Tc Check = 10+L/180

CVL CONSULTANTS OF COLORADO, INC.
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Subdivision Trails at Crowfoot

Design Storm 100 Yr

STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name: Trails at Crowfoot

Project No. 254103

Calculated By: MRS
Date: 4/9/2018

100-YearP1= 2.6 in.
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
1 =z =
21 5 £ .
s g 5 B gl § HEE g . g
COMBINED BASINS & Z gl 8| = S c gl i = = s & 2| g ® gl | < REMARKS
= a < | £ < £ - ° ki =S £ NS = = w | = el e £ £
=] = p s| E < £ 2 = 2| 8 E | £| &| g 8| 2| g % 5 8 E
g 2 g S| S =gl = =l = S =€l S| gl 2l g & 2 5| © =
fa} < < Z|l © Ol = o ol o £ Ol = ol | &l S| 3| & ] £
F12 6L F12 122| 093] 51 113| 88 9.9 51] 113 88 9.9
10 99 50.0/ 2.00 0.4 Street Flow to 6B
F2 6B F2 177] 093] 5.0 165 88| 145 55| 2.78| 8.6 239
10 239 130.0{ 2.00 1.1|Street Flow to 6K
F2,11,12 6K F11 150 092| 53 139] 87| 120 6.6| 417| 82| 34.0]
10| 340 100.0{ 2.00 0.8 Street Flow to 6J
F2,10,11,12 6J F10 193] 093] 52 179| 87| 156 74| 596[ 7.9 46.8)
10| 46.8 100.0{ 2.00 0.8 Street Flow to 6A
F1,2,10,11,12 6A F1 171] 091] 52 155| 87| 135 82| 751| 7.6| 56.9]
10 @,9 80.0 2.00 0.7 Street Flow to DP 16
F1,2,10,11,12 16 89| 751| 7.4] 553
10 \E,B 1025.0/ 2.00 8.5|Street Flow to 6E
F4 6D F4 379] 073 11.3 276 67| 185 113 276[ 6.7 185]
10 185 50.0/ 2.00 0.4 Street Flow to 6M
F4,13 6M F13 358 0.73| 10.9 260 68| 17.7 11.7) 536 6.6] 354
10 354 50.0/ 2.00 0.4 Street Flow to 6C
F3,413 6C F3 360 057 14.3 206/ 6.0 125 143| 7.42| 6.0/ 44.9
10| 449 200.0{ 2.00 1.7]|Street Flow to DP 17
F1,2,510,11,1 6E F5 4.58] 0.70] 138 320 6.1 197 17.4] 10.72| 55| 58.8
10 \iB,S 100.0{ 2.00 0.8 Street Flow to DP 17
F1,2,34,5,10,11,12,1 17 18.3| 18.14| 54| 97.2
4@ 15 Type R 183| 349 54| 187| 5.0 97.2 952.0| 4.47 3.5|Street Flow to 6la
F1,2,34,5,10,11,12,1 6la On-Grade Inlets | 78.5| 18.7] 18.3| 14.65| 5.4 7845 3.0 [ 18.72 270.0( 3.46 1.3|Street Flow to 61 & 6G
.35 CFS from 6la 1@10'TypeR 785 | 0.50{ 48.00] 100.0{ 9.10 0.2|Piped to Pond D
F7 6G F7 4.51] 0.57| 143 255 60| 154 Sump Inlet 22.2| 00 196| 4.30| 52| 222
.35 CFS from 6la 1@10'TypeR 22.2 | 0.50{ 36.00] 50.0] 9.10 0.1/Piped to 61
F1,2,3459,10,11,12,1 6l F9 128| 0.79]| 14.0 102| 6.1 6.2 Sump Inlet 155| 00| 197| 706 52| 364
36.4 | 0.50] 36.00] 100.0f 9.10 0.2|Piped to Pond D
E13 5M E13 4.45| 0.62| 142 276 6.0 16.7 142 2.76| 6.0/ 16.7
10| 167 70.0 2.00 0.6|Street Flow to 5Q
E17 50 E17 155 0.83] 10.7 128| 68 88 14.8| 4.04| 59| 24.0
1@15TypeR 16.8| 9.15| 56| 511 24.0 | 0.50] 30.00] 780.0f 6.60 2.0|Piped/Overland Flow to 6H
F8 6H F8 7.93| 0.64] 15.0 511 59 302 Sump Inlet 42| 90| 168| 7.53| 56/ 421
9CFS from 6H 1@10'Type R 42.1 | 0.50( 36.00 30.0| 7.60 0.1|Piped to 6F
F6 6F F6 4.93] 0.66] 158 3.25| 58| 187 Sump Inlet 27.8] 00] 16.9| 12.40| 56| 69.2]
69.2 | 0.50]| 42.00] 102.0{ 8.40 ed to Pond C
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Note:
1) 0% slope indicates sump inlet.
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DIRECT ELOW Design Point Q2 Q100
BASIN ID| AREA |Imperviousness Q2 Q100 Street Type Slope Lo ISED) G
(AC) % (CFS) (CFS) % ig g'g: ;g‘;‘;’
A1 411 4377 3.84 17.73 Local 2.00 : :
A2 184 52.16 222 9.10 Local 0.00 IC 18.94 72.95
A3 323 48.80 3.16 13.54 Local 0.00 1D 22.01 88.25
A4 4.07 34.03 278 15.39 Local 0.00 ii g:gﬁ Z;:?g
A5 2.04 49.08 227 9.70 Local 0.00 o v 15
A6 4.96 35.28 358 19.32 Local 1,50 = i o0 Y
A7 3.9 50.41 4.44 18.62 Local 4.00 ' :
A8 2.86 52.68 3.45 14.07 Local 0.00 1l LI L
A9 3.44 50.33 3.75 15.73 Arterial 2.00 11 Ii ;'gg ‘:?‘;g
A10 0.72 61.44 1.12 414 Arterial 0.00 0 e T os
A1 239 53.79 292 11.75 Local 2.00 ~ e a9
A12 2.9 48.02 322 13.95 Local 150 o o
A13 513 47 44 503 21.94 Local 5.00 ig S YT
A4 143 54.86 1.94 7.68 Local 0.00 o == e
A15 7.15 26.55 358 23.96 Arterial 0.00 = = o0 o
A16 0.75 76.70 1.39 452 Local 2.00 = o o
A17 376 52.91 419 17.02 Local 2.00 = S o
A18 254 5087 295 11.99 Local 2.00 o S vy
A19 2.0 5195 251 10.32 Local 4.00 0 = =
A20 204 49.09 228 972 Local 200 ] e o
A21 3.02 52,59 3.69 15.04 Local 150
A22 3.07 74.76 6.17 20.24 Local 250 3 12:32 e e.aifﬁf =
Note:
1) 0% slope indicates sump inlet. = CUM:JQL-;?\?HVE FLOW <Lk’
DIRECT FLOW S—
BASIN ID| AREA |Imperviousness Q2 Q100 Street Type Slope DemglrE)Pomt CCI?S g;‘g
(AC) % (CFS) (CFS) % = (1 = 1’ (7 - 1)
B1 21.00 23.33 8.48 62.92 Local 7.00 ™ o —
B2 313 5176 382 15.75 Local 3.00 % - —rr
B3 4.92 50.31 558 23.45 Local 3.00 5 S 5
B4 251 58.47 3.16 12.02 Local 5.00 T e s
B5 3.19 53.20 388 15.72 Local 6.00 o S S
B6 3.19 53.20 3.88 15.72 Local 6.00 > — A
B7 5.76 49.66 579 24.54 Local 6.00 o o a1
B8 4.93 46.94 4.95 21.81 Res. B\ 0.00 ¥ == S
B9 281 4917 294 12.55 Local 0.00 = 0 Y
B10 0.65 76.70 1.08 414 Res. B\d 0.00 - o 8
B11 0.84 76.70 1.59 5.15 Res. Bivd 0.00 o T S o7
B12 3.30 7552 6.18 20.16 Local 3.00 =~ YT P
B13 3.19 53.20 3.88 15.72 Local 2.00 = S s
B14 3.19 53.20 388 15.72 Local 2.00
B15 2,01 53.11 2.50 10.13 Local 1.00 250 1265703 ;g;g
Note 2 o , 6 744 (Not Relavent for 100 year)
1) 0% slope indicates sump inlet. - 740 (Not Relavent for 100 year)
DIRECT FLOW :
BASIN ID| AREA |Imperviousness Q2 Q100 Street Type Slope 190 ;ggg z;g
(AC) % (CFS) (CFS) % : :
C1 10.07 4510 872 39.44 Local 0.00 —_CUNTLATUEEREONS
D1 5.94 42.41 5.34 2503 Local 0.00 ERRN SN L AT
D2 533 4614 558 24.83 Local 5.00 ;i (SC';‘? (;FSS;
D3 3.66 43.82 328 15.11 Local 5.00 : :
D4 291 4233 245 11.57 Local 3.00 —___EURILATIVEFROW
D5 6.97 33.88 4.29 2381 Arterial 0.00 SiSoEhn Po e Ll
D6 257 42.99 230 10.74 Arterial 6.00 LL joFs) {BFS)
D7 258 42.09 248 11.76 Local 4.00 jg 1:;;' gg‘gg
D8 0.85 5173 1.06 4.38 Local 5.00 e = e
D9 3.90 4927 4.06 17.30 Arterial 0.00 D e et
D10 4.80 50.52 560 23.45 Local 0.00 i . e
D11 3.29 84.30 6.19 19.00 Arterial 0.00 = s e
D12 113 84.30 213 6.53 Arterial 1,50 i > s B
Note: — : 4H 106 438
1) 0% slope indicates sump inlet. al 206 17 30
DIRECT FLOW o e 270
BASIN ID| AREA |Imperviousness Q2 Q100 Street Type Slope K 6 '19 19'00
(AC) % (CFS) (CFS) % i 504 00
E1 4.04 5265 4.95 20.19 Local 270 8 D —
E2 527 5202 471 19.36 Local 0.00 = e =T
E3 477 52.31 564 23.07 Local 3.00 - o ey
E4 3.20 5207 378 14.69 Local 4.00
E5 2.76 53.77 3.09 12.43 Local 0.00 R
E6 263 5359 3.06 12.34 Local 1,00 Des'gl';"m"t c?s g::"s"
E7 277 51.99 3.21 13.17 Local 0.00 (CFS) =)
E8 268 53.33 313 12.64 Local 2.00 1‘5‘ gg'g;‘ E;;g
E9 4.84 39.52 3.92 19.46 Local 2.00 - 128 e 31
E10 0.70 56.03 0.85 3.31 Local 1.00 = e e
E11 3.99 30.00 248 14.96 Local 1.00 = YT o
E12 3.28 30.00 204 12.33 Local 6.00 5 S e
E13 4.45 30.00 276 16.67 Local 1.00 — o e
E14 9.14 44.35 8.62 39.37 Local 0.00 p= o >
E15 1.89 5197 208 855 Local 2.00 - T i
E16 1.57 73.60 268 8.89 Local 6.00 = YT o1 o
E17 1.55 73.60 264 876 Local 1.00 - a0 S
E18 272 52.96 3.45 14.00 Local 1.50 - e 231
E19 291 53.40 3.58 14.46 Local 1.20 - e o
E20 275 53.49 312 12.57 Local 2.00 o = e
E21 2.05 54.72 2.56 10.18 Local 2.00 =y e Y
E22 4.41 53.09 539 21.86 Local 270 ~ 7 49,99
E23 411 5169 4.81 19.86 Local 2.70 5 i e
E24 4.23 30.00 263 15.87 Local 2.00 s 53 o on
E25 278 35.90 216 11.51 Local 2.00 = T S
Note: : :
1) 0% slope indicates sump inlet. g R et
DIRECT FLOW z i 2; '19; ?;‘23
BASIN ID| AREA |Imperviousness Q2 Q100 Street Type Slope :U 2‘56 10‘18
(AC) % (CFS) (CFS) % ;v = e
F1 1.71 90.64 4.59 13.55 Local 250 W T o o6
F2 1.77 93.50 4.96 14.53 Local 250 . s e
F3 3.60 19.77 1.47 12.47 Local 1.00 = X e
F4 3.79 53.06 4.56 18.47 Local 4.00
F5 4.58 46.86 4.46 19.66 Res. B\ 4.00
F6 4.93 38.37 370 18.75 Local 0.00
F7 4.51 18.05 1.68 15.41 Res. Bivd 0.00
F8 7.93 34.99 557 30.18 Local 0.00
F9 1.08 66.27 175 6.18 Res. BMd 0.00
F10 1.93 92.20 530 15.64 Local 250
F11 1.50 91.79 4.07 12.03 Local 250
F12 1.02 9317 3.39 9.95 Local 250
F13 3.58 5291 4.36 17.70 Local 4.00
CALL 811
TWO WORKING DAYS DIRECT FLOW
BASIN ID| AREA |Imperviousness Q2 Q100 Street Type Slope
BEFORE YOU DIG (AC) % (CFS) (CFS) %
UNCC 1-800-922-1987 0510 | 537 2.00 0.30 16.40 N/A 5.00

UTILITY NOTIFICATION
CENTER OF COLORADO

CUMULATIVE FLOW

CUMULATIVE FLOW POND A
Design Point Q2 Q100 Descripfion
ID (CFS) (CFS) Drainage Area (FT) 174.49
6A 21.41 56.86 Percent Imperviousness (%) 37.55
6B 8.28 23.93 WQCV (AC-FT) 2.314
6C 945 44 87 EURV Volume (including WQVC) (AC-FT) 6.12
6D 456 18.47 EURV Water Surface (FT) 5995.39
6F 2925 58.80 100-YR Volume (including EURV) (AC-FT)| 11.29
6F 13.68 69.19 100-yar water surface elevation (FT) 5997.19
6G 3.39 22 24 Emergency Spillway Crest Elevation (FT) | 5997.19
6H 10.08 42 10 100-year Peak Inflow (CFS) 278.84
61 1.75 36.44 100-year Peak Outflow (CFS) 197.00
6la _ 78.50 100-year Peak Allowable (CFS) 204.47
6] 17.19 46.79 Sy POND B
6K 12.18 34.01 eserpion
6L 339 995 Drainage Area (FT) 23.2
6M 8.80 35.37 Percent |mperVi0U3neSS ('%) 47.36
16 27.15 55.27 WQCV (AC-FT) 0.36
17 36.01 97 22 EURV Volume (including WQVC) (AC-FT) | 1.05
EURV Water Surface (FT) 6092.88
100-YR Volume (including EURV) (AC-FT)| 1.83
100-yar water surface elevation (FT) 6093.98
Emergency Spillway Crest Elevation (FT) | 6094.38
100-year Peak Inflow (CFS) 39.83
CHANNEL DESIGN POINT SUMMARY 133'3’93’ 2‘*“& zr‘tf'o‘:l(c'é?s gfgg
Design Point Qs Q100 m i lmiilte tn S Pi)(ND c) -
D (CFS) (CFS) Description
g ig‘:’? 175%4; Drainage Area (FT) 101.09
C 58‘29 1 88- 03 Percent Imperviousness (%) 44 .49
D 73‘01 240-76 Lt i ST 158
E 83‘23 280.45 EURV Volume (including WQVC) (AC-FT) 4.26
2 . : — EURV Water Surface (FT 5975.55
NOTE: Flow: f SWMM anal See dr t L
for more ;[z‘?:_e rom FIAyRIs. Sco (rainge ropor 100-YR Volume (including EURV) (AC-FT)|  8.44
. SWMM BASIN SUMMARY 100-yar water surface elevation (FT) 5977.94
p—— pos Emergency Spillway Crest Elevation (FT) [ 5978.15
eslign Point Qs Q1 100-year Peak Inflow (CFS) 204.80
ID (CFS) (CFS) 100-year Peak Outflow (CFS) 106.50
Al 11.86 32.59 100-year Peak Allowable (CFS) 111.36
A-2 19.60 53.08 POND D
A-3 7.60 21.76 Description
A-4 0.01 16.11 Drainage Area (FT) 50.18
Bl 20.87 66.84 Percent Imperviousness (%) 51.42
B-2 26.81 74.30 WQCV (AC-FT) 0.81
C-1 14.00 39.86 EURV Volume (including WQVC) (AC-FT) | 2.45
0S-1 1.82 9.80 EURV Water Surface (FT) 5991.2
0S-2 1.62 8.90 100-YR Volume (including EURV) (AC-FT)| _ 4.48
0S-3 1.02 5.59 100-yar water surface elevation (FT) 5993.16
O%'4 0.31 1.87 Emergency Spillway Crest Elevation (FT) [ 5993.48
0S-5 1.55 7.82 100-year Peak Inflow (CFS) 97.30
100-year Peak Outflow (CFS) 52.20
100-year Peak Allowable (CFS) 55.28
7 N\ [ BASIS OF BEARINGS:
BENCHMARK

DOUGLAS COUNTY CONTROL POINT KNOWN AS 1.060032, BEING A
3-1/4" ALUMINUM CAP, BEING LOCATED IN THE SOUTHWEST
QUARTER OF SECTION 33, TOWNSHIP 6 SOUTH, RANGE 66 WEST
OF THE SIXTH PRINCIPAL MERIDIAN, HAVING A PUBLISHED
kELEVATION OF 1799.2870 METERS (5903.13 FEET) NAVD '88 DATUM.J

LSOUTH 00°15'06” EAST, 2648.70 FEET.

N

THE EAST LINE OF THE NORTHEAST QUARTER OF SAID SECTION 9
BEING MONUMENTED AT THE NORTHEAST
SECTION 9 BY A 3-1/4" ALUMINUM CAP STAMPED LS 23053 AND AT
THE EAST QUARTER CORNER OF SAID SECTION 9 BY A 2-1/2"
ALUMINUM CAP STAMPED LS 6935 BEING CONSIDERED TO BEAR

CORNER OF SAID

J

NOTE:

1. THE TOWN OF PARKER REVIEW CONSTITUTES GENERAL COMPLIANCE WITH THE
TOWN'S STANDARDS AND APPROVED VARIANCES, SUBJECT TO THESE PLANS
BEING STAMPED, SIGNED, AND DATED BY THE PROFESSIONAL ENGINEER OF
RECORD. REVIEW BY THE TOWN DOES NOT CONSTITUTE APPROVAL OF THE PLAN
DESIGN OR ACCURACY AND CORRECTNESS OF ENGINEERING CALCULATIONS.
ERRORS IN THE DESIGN OR CALCULATIONS REMAIN THE RESPONSIBILITY OF THE
REGISTERED PROFESSIONAL ENGINEER WHOSE STAMP AND SIGNATURE ARE
AFFIXED TO THIS DOCUMENT.

2. PONDS ARE MAINTAINED BY METRO DISTRICT .

3. DROP STRUCTURE DETAILS ARE PROVIDED IN CHANNEL PLAN AND PROFILE
SHEET .

THE TOWN OF PARKER REVIEW CONSTITUTES GENERAL COMPLIANCE WITH
THE TOWN'S STANDARDS AND APPROVED VARIANCES, SUBJECT TO THESE
PLANS BEING STAMPED, SIGNED, AND DATED BY THE PROFESSIONAL
ENGINEER OF RECORD. REVIEW BY THE TOWN DOES NOT CONSTITUTE
APPROVAL OF THE PLAN DESIGN OR ACCURACY AND CORRECTNESS OF
ENGINEERING CALCULATIONS. ERRORS IN THE DESIGN OR CALCULATIONS
REMAIN THE RESPONSIBILITY OF THE REGISTERED PROFESSIONAL ENGINEER
WHOSE STAMP AND SIGNATURE ARE AFFIXED TO THIS DOCUMENT.

THIS REVIEW DOES NOT CONSTITUTE APPROVAL OF ANY PRIVATE ON-SITE
IMPROVEMENTS WHICH MAY BE SHOWN. CONSTRUCTION CANNOT COMMENCE
UNTIL ALL REQUIRED DRAINAGE/TRAFFIC REPORT(S), FINAL DEVELOPMENT
PLAN(S), SPECIAL REVIEW(S), GRADING PERMIT, AND/OR OTHER PERMITS ARE
COMPLETE, APPROVED, AND ON FILE WITH THE TOWN OF PARKER.

TOWN OF PARKER, PUBLIC WORKS DIRECTOR DATE

TOWN OF PARKER, PUBLIC WORKS MANAGER - STORMWATER DATE
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ESX MANAGEMENT
7353 South Alton Way
CENTENNIAL, CO 80112

TRAILS AT CROWFOOT
FINAL DRAINAGE MAP

OVERALL DRAINAGE MAP - TABLES

SCALE:

AS SHOWN

FILE NO:

8130283701

TOWN OF PARKER, PUBLIC WORKS MANAGER - TRANSPORTATION DATE

PREPARED UNDER THE
SUPERVISION OF

MARK SCHEURER
COLORADO P.E. 48988

AYR

DRAWN BY:
CHECKED BY:

JUJ

DATE:

MAY 2017

SHEET NUMBER

1B
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P:\KUM & GO\CO, PARKER_2293 - PINERY AND BAYOU GULCH\08 CAD\DRAINAGE\D1.1 - DEVELOPED DRAINAGE MAP.DWG

I 3, % s \ \ | \ | \ | N 22
. ﬁ — . | \ | —— | DEVELOPED DRAINAGE LEGEND 222 0§
\ l ‘ —_— F ——_\=_——_%_;‘-_=_= \ I — h — J_T-J - T Q0 PROPERTY BOUNDARY E ﬁ g 3 (g
. — T £ = o — o — o — o Q0 :
- | B N PINERY PARKWAY - /poN . - — | L,
/ P K / P (110' PUBLIC R.O.W.) ; - & / - / / \ = EXISTING EASEMENT Egan ? o §
| )\ 15M.E / 149038 ) / s | Z23 5
. EXISTING MAJOR CONTOUR > Q
| z / ZOREéJSS%@ 7" Y, u g w 0.65 / " EX. STMMH— | / 5089
I / Y CH. B#22 INLET 2 (CDOT TYPE 13) i Lr Y //INLET 3 (CDOT TYPE R'5) RIM = 6067.39 | &Y 5841 EXISTING MINOR CONTOUR G424
J =~ . ~ S INVIN=6073.18 (12)(SW) 12" RCP @ 3.50% I INV IN = 6071.26 (12")(W) INV IN = 6060.59 (24") (E) Yol T 70 30 60 5840 PROPOSED MAJOR CONTOUR 569
w\ A / > 1 oee \\ INV OUT = 6072.98 (12")(E) ”>\IV OouT = 607029 (18")(E) INV OUT =6059.79 (28") (N) — ? Q )
) == ij 6077 > - - — / 5841 PROPOSED MINOR CONTOUR
\ A \ - | C 7 7 607g 318 LF - g 133.3 LF EX. ;4" RCP A [
I ~ . 'y 6079\1?.. RCP @ 1.40% \ 18" RCP @13;00/0 ' ' N | F BAR DOES NOT MEASURE INE NN S . PROPOSED BASIN DELINEATION
\ LL; I | / IINLET1(T\EECINLET) I S~ \ fn | S — —— P 4 — — . - — TN \/ \/ =~ 1 INCH THEN DRAWING IS
s ) 149.8 LF - / H NOT TO SCALE PROPOSED STORM SEWER
GRATE = 6080.31 Xem \
A 8" RCP @ 2.92%
\ \@ N I/ / N INV IN = 6078.60 (8")(S) e @ | - 0.08]0.85 \ 3 ' \ 4 5 . \ o : | g EXISTING STORM INLET AND MANHOLE
N / I N IINV OUT =6078.40 (8")(E) e _l . NG AC ’ STORM MANHOLE 1 (4' DIA. MH) | /|
\ - N 0.89 FL = 6078.49 N\ N g\ ] PROPOSED STORM INLET AND MANHOLE
Ny oK r N \ el = [N \ INV IN = 6073.90 (8")(W) EXISTING INLET (TYPE R' 15-FT) | O \[
\ N———— INV IN = 6073.90 (8")(S) FL = 6067.57 LL] <= PROPOSED DRAINAGE FLOW ARROWS
Ik | l AN If‘ 1 A | — i — 5 INV OUT = 6073.70 (12")(NE) INV IN = 6062.00 (18")(W)’ I L
= Gl INV OUT = 6061.41 (24") (E)
\/ \ || el \ \ \ | \ ' DESIGN POINT
\ ' / | \ 0.10 |0.15 ——4| CONVENENCE & FH] PD-LZ%TNING P-3 P-6 ) \ : : @/CII_)\
N | I AC STORE ]| | 61,608 S.F. \ | h L& BASIN DESIGNATION
I
\ / 0.54 & O e 0.14 [0.76 0.17]0.85 2, l I A-2
\ N |2 N ‘ \ FS’?Z‘Q:{OU f 0 S—— O REC o8 2 @ 22223 \ ’ | : e) = S 5-YEAR RUNOFF COEFFICIENT
\ ] ) | N 102.4 LF 8" FE- \ o \ 8 \@%@o/& Bt ™ N CECEEEAN \ G\S.W.U.E.—:ﬂ - > o Op?é 0'28 100-YEAR RUNOFF COEFFICIENT
SLOTTED DRAIN @ 1.00% Tk =X NN = REC. NO. 4 :
\/ J . N \t \ v W \11|2.1 L < \ \ X | PDLzOoTNleG \ 20200098683 : I o =
| P-2 o 8"RCP @ 2.00% B — - — 0008sk | 2 N o\
/ | st ) \ \ ,098 S.F. > oUE— | ( BASIN AREA IN ACRES
\ 1 ) ~olos | \ \y | o 0.67 AC. '\ RECNO. | : L <
\ N e U GULG I wo.% s e AP NNRNAS M—— 1 12020009868
BAYOU GULCH RD : ol : s . \ cH. sz s
\ I e EXPANSION \ \ ~ | 29 wsaoe oC ! | N\ %ﬁj S\ : n—-
\ q  __ el STORM CLEANOUT P =0 N I
\ \ 0 I SRRy RIM = 6079.21- l( R o) | w N N\ } | N _|
T e NV OUT = 6076.24 (8")(N) { W~
\ < l . \ | ( P; M@ | \ \ | r ® <\
\ | : h e ] | @ \ |
\ 15' U.E. | 2 N I AN
O REC. NO. ® \\ Tea) | EN ‘
\ \ Y | 202000986 | s pwfll | AN \ ' 7 % 1459 Grand Ave
\ AN SCH. B#2 | —— | EX. 15' TYPE R INLET = .
\ \ - | RN (ﬂ Des Moines, IA 50309
\ | 0@ " \/ {_ S W INV OUT = 6067.58 (18") (E) P: 888-458-6646
4 \ -
VN =< L P A ~
VN A DE ; ! >
| o8 - 1 ~ O =
Ll I O e\ \ A . \ e N x
\\T ™ 2 2 % \ \ \ = << O %
\ N O \ & > \ NN 2 2, DS palh oz > =
\ % \ > oW > = %, 8 \/ O L LL]
I - : =
NI SS ROAD (PRIVATE) S5 2
I b \ \ \ | =
\ \ J— T/ P RN— - = X
N\ k// \ N DEVELOPED RUNOFF SUMMARY TABLE o << =)
P 8 \ \ \ \/ COEFFICIENT TOTAL RUNOFF § a =)
~ \ ’ DESIGN POINT | TRIBUTARY BASIN | TRIBUTARY AREA (AC) C5 C100 Q5 (CFS) Q100 (CFS) T LL]
1.93 |0.33 A\ \ N P-1 0.10 0.15 0.54 0.07 0.49 ad O 0
AC loe3/ \ . <C S
- P-2 0.09 0.76 0.85 0.33 0.70 — —1
\ \ N 0O O o
\ EX_10' TYPE R INLET 1 P-1 & P-2 0.20 0.41 1.18 T O =
\ \ \ RIM = 60?5.56 P-3 0.14 0.76 0.85 0.50 1.04 - LLl
\ \ IN\< OUT = 6071.08 (24°) (E) 2 DP1 & P-3 0.33 0.90 2.22 ®:: O O
%, / N | P-4 0.08 0.85 0.89 0.30 0.59 Nl >
oD SONNG \ N \@ N :\|\ 3 DP2 & P-4 0.41 121 2.82 AN g
\ | 90,283 s F. \ % A | p-5 0.49 0.61 0.77 1.38 3.25
’ \ | ®
\ et b \/ AN N 1% h N . P-6 0.17 0.85 0.89 0.67 1.31
\ . N é\ \ BN A / 4 b5 & P6 0.66 203 452 KG PROJECT TEAM:
N / \ RIM = 6075.47 5 DP3 & DP4 1.07 3.19 7.24 ROM:
AN N 3 \ INV IN = 6070.67 (18" (S) SOM:
\ % / INV IN = 6070.63 (24") (W) 6 pP-7 0.66 0.14 0.54 0.33 2.32 CPM:
N\ N E / \ N\ INV OUT = 60T0.-52“(18") N » 7 P-8 1.93 0.33 0.63 2.19 7.82
\ N\ 2 | ' N C \_ P-9 1.49 0.38 0.65 2.10 6.82
\ ) - \ \ )\ |= <V \\ 8 DP5 & P-9 2.56 4.72 12.76
! o . . .
: \ N
s | )\ \ R ‘ \ .
2 6'S.W.U.E. - O
A \ \ REC. NO. _:—l\ AN b
/\ | P-7 \ 20200098683 | | N § C£
| > L
\ 0.66 [0.37 \ ”y 10' U.E. —~| : || 1 : >
\ \ AC [0.65 \ N REC.NO. | | S 2
\ \ RN \22%03032223 : | / /(< BENCHMARK: > E
. \ 4
\ \ \ , T OEX. 18 R:CF’ ELEVATIONS ARE BASED UPON A POST-PROCESSED STATIC GNSS CONNECTION MADE TO DOUGLAS COUNTY o
\ \ \ EXAOTYPERINLET —~ ! GIS POINT 1.051038 BEING A FOUND 3.25" ALLOY CAP STAMPED "DOUGLAS COUNTY - 1.051038 - SECONDARY
_ RIM=6078.98 CONTROL MONUMENT" UTILIZING GEOID18 TO MODEL THE ELLIPSOID SEPARATION AND HAVING A PUBLISHED
\ INV OUT = 6076.28 (18") (E) | ELEVATION OF: 6053.87 FEET (NAVD 88). SITE BENCH MARK: FWS CONTROL POINT 501 BEING A SET NO.5 REBAR
| ®@ o/ \ WITH A 2" ALLOY CAP STAMPED "FWS CONTROL POINT" LOCATED APPROXIMATELY 144.5' SOUTH OF THE
\ \ \ | \ / I \ INTERSECTION OF THE CENTER-LINES OF NORTH PINERY PARKWAY AND ALPINE PHLOX STREET AND 23' WEST
TRACT F . o, TJI % ’I \ OF THE CENTER-LINE OF ALPINE PHLOX STREET HAVING AN ESTABLISHED ELEVATION OF 6069.33' NAVD 88 <]
(NOT A PART) . — " Ex. STM MH 1 .
\chvCr\f\ENFI - > — o ~ _ RIM=6080.02 \ | DA 09-23-2022
SOUTH METRO FIRE RESCUE FIRE I ~ |Nl\l/\l\c/)llJ'\'lr_=%%77%6555((11%"))(2/rill; | Know what's below.
~ o N ~ ' C Il . SHEET NUMBER:
PROTECTION DISTRICT - — ~ ~ | | dll before you dig.
N REC. NO. 2021112819 — — ™~ ~ I D1 O
T ~ T N DIGGING, GRADING OR EXCAVATING FOR THE
\ \ ~ \ \ ~ ™~ \ \ \l MARKINé OF UNDERGROUND MEMBER UTILITIES. 1 OF 1
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