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VICINITY MAP

GENERAL LOCATION AND DESCRIPTION

The purpose of this report is to outline the drainage plan for the Parker & Pine Retail
Development located between Twenty Mile Road and Parker Road, south of Pine Lane in the
Town of Parker, County of Douglas, State of Colorado (herein the “Project”).
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LOCATION

The proposed Parker & Pine Retail Development lies within 1 parcel of land, located in the
southeast quarter of Section 9 and a part of the northeast quarter of section 16 within Township
6 South, Range 66 West of the Sixth Principal Meridian, Town of Parker, County of Douglas,
State of Colorado (see Vicinity Map). South Parker Road (State Highway No. 83) borders the
project to the east, Pine Lane borders the project to the north, and Twenty Mile Road to the
west. An existing detention pond and Baldwin Gulch abut the project to the south. The Site is
currently vacant.

DESCRIPTION OF PROPERTY

The Project Site is 15.952 acres in size, a majority of which is currently native grass and
overgrown vegetation. The project slopes from east to west from an elevation of ±5820 feet on
the east side to an elevation of ±5783 feet on the west side at a slope of about 3.5%. There is a
flat area in the southeast corner of the property at an elevation of ±5811 feet that prevents a
portion of the site from flowing west. This southeast corner of the site flows south, directly into
Baldwin Gulch.

Soils onsite are generally USCS Type BrD, Lo, and Sa as verified by the soil survey included in
Appendix A.  There are 4 existing storm sewer inlets adjacent to the property. The proposed site
conditions will convey stormwater to the existing detention pond via overland sheet flows and a
proposed underground storm drain system. A storm sewer system is proposed to capture runoff
from the roofs of structures that front Pine Lane and the overall impervious surfaces. Currently,
there are no storm inlets or detention facility improvements located on the site. The existing site
conditions sheet flow to an existing off-site detention basin and ultimately discharge into Baldwin
Gulch.

Water quality treatment is provided by means of an extended detention basin with a water
quality outlet structure. The existing detention basin is located adjacent to Baldwin Gulch on the
southwest side of the Site. The controlled WQCV, EURV, and 100-year release will outfall to
Baldwin Gulch.

DESCRIPTION OF PROJECT

The Project involves the construction of multiple commercial and retail buildings, surface
parking, and storm sewer infrastructure intended to convey flows for the phased site
development.

Landscape improvements (planters, street trees etc.) are proposed with this Project along the
Site perimeter and within open space areas. Overall, the proposed site imperviousness is 71
percent, which takes into account future phases of development.
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DRAINAGE BASINS AND SUB-BASINS

The Project falls within the limits of the “Parker Auto Plaza Final Drainage Report” (FDR),
prepared by Kiowa Engineering Corporation dated July 12, 2004 and included in Appendix F, as
part of the Parker Auto Plaza development. The Project will ensure that the requirements of the
FDR are met. For a detailed look at the requirements and how they are met, refer to the “Existing
Parker Auto Plaza Storm Sewer Requirements” of this report.

The FDR provides design for the overall development of approximately 52.7 acres. The Project
includes sub-basins 1A, 2A, 3A and 4A from the FDR which total to 13.95 acres. The drainage
map from the Parker Auto Plaza FDR is included in Appendix F. Portions of sub-basins 1C and
5C from the FDR are also included in the Project site as part of detained sub-basins. The Project
also captures offsite runoff from approximately 0.33 acres between the property line on the east
side of the Project and the existing sidewalk in the right of way along South Parker Road. Runoff
from basins 1A-4A were planned to be conveyed to the detention basin (noted as sub-basin 5A in
the FDR) via an underground storm sewer system that has not been implemented. Sub-basins 1C
and 5C were planned to flow directly into Baldwin Gulch via grassed swales and a separate storm
sewer system. The Project detains runoff from a total of 16.55 acres, which includes the entirety of
FDR sub-basins 1A, 2A, 3A and 5A, a majority of FDR sub-basins 4A and 1C, and approximately
a third of FDR sub-basin 5C. FDR sub-basin 5A is the 1.5 acre sub-basin wherein the existing
detention basin is located. This sub-basin is technically outside of the property bounds but has
been included for storage capacity calculations.

MAJOR DRAINAGE BASIN DESCRIPTION
Baldwin Gulch is mapped as a Zone AE, which is defined by FEMA as ‘Areas subject to
inundation by the 1-percent-annual-chance flood event determined by detailed methods’ The
existing FEMA Flood Insurance Rate Map (FIRM) is number 08035C0067G, effective date
March 16, 2016.

The current FIRM Panel shows no portion of the subject property to be located within the 100-
year floodplain; however, Baldwin Gulch is designated as a major drainageway by UDFCD.
There are no planned improvements to the existing Baldwin Gulch.

The FIRM panel referenced above is included in Appendix B1. The overall drainage basin is
mostly developed. The proposed development is ultimately tributary to Cherry Creek.  Drainage
facilities are provided to allow drainage into the detention pond on the southwest corner of the
Site and ultimately discharging into Baldwin Gulch. The proposed Site consists of twenty-three
(23) on-site drainage basins. Twenty (20) drainage basins are conveyed to the detention pond
via overland flow or by roof drain storm sewer. There are 0.33 acres of off-site runoff included
within the twenty (20) on-site basins that drain onsite and are conveyed to the existing detention
pond via storm sewer. More specifically, sub-basins 9, 12, 13, 15, 16, and 18 all account for
portions of the off-site runoff totaling to 0.33 acres. Two (2) of the twenty-three (23) onsite
drainage basins (sub-basins 22 and 23) drain overland into Pine Lane and Twenty Mile Road,
mimicking conditions which currently exist onsite. One (1) of the twenty-three (23) drainage
basins (sub-basin 21) drains directly into Baldwin Gulch, mimicking conditions which currently
exist onsite. The existing detention pond discharges into Baldwin Gulch.
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DRAINAGE DESIGN CRITERIA

REGULATIONS

There are no deviations from the Town of Parker and UDFCD floodplain regulations.

COMPLIANCE WITH TOWN’S STREAM PRESERVATION STANDARDS

There are no existing stream buffers within the Project area. Baldwin Gulch is preserved with no
drainage upgrades required to maintain compliance with Town of Parker and UDFCD
regulations.

DEVELOPMENT DESIGN CRITERIA REFERENCE AND CONSTRAINTS

The FIRM panel cited in the Major Drainage Basin Description Section shows no portion of the
Site to be located within the 100-year floodplain. The proposed storm facilities are in compliance
with the Town of Parker Storm Drainage and Environmental Criteria Manual (the “CRITERIA”)
and the Urban Storm Drainage Criteria Manual (the “MANUAL).  Site drainage is not
significantly impacted by such constraints as utilities or existing development.

The proposed approach includes pipe flow into an existing detention pond.  Additional detail
regarding onsite drainage patterns is provided in the Drainage Facility Design Section.

HYDROLOGIC CRITERIA

The 5-year and 100-year design storm events were used in determining rainfall and runoff for
the proposed drainage system per Table 2.3 of the CRITERIA. Table 5.1 of the CRITERIA is the
source for rainfall data for the 5-year and 100-year design storm events. Design runoff was
calculated using the Rational Method for developed conditions as established in the CRITERIA
and MANUAL.  Runoff coefficients for the proposed development were determined using Table
RO-5 of the MANUAL by calculating weighted impervious values for each specific site basin. The
detention storage requirement was calculated using the same method and formulae used by
Kiowa Engineering Corporation in the Parker Auto Plaza FDR.

An existing orifice plate placed in the first bay of a drop box outlet (Figure 2 of the Parker Auto
Plaza FDR, UDFCD, Typical WQCV Outlet Structure Profiles) controls the release rate for the 10-
year event. An orifice plate mounted to the second bay wall of the detention basin outlet structure
controls the 100-year release rate. The release of flow is limited to 3.6 cubic feet per second (cfs)
in the 10-year event and 13.1 cfs in the 100-year event. Flows from this existing detention basin
discharge directly into Baldwin Gulch, and no modifications to the existing outlet structure are
being proposed.

HYDRAULIC CRITERIA

The proposed drainage facilities are designed in accordance with the CRITERIA and MANUAL.
Floodplain identification was determined using FIRM panels by FEMA and information provided
in the CRITERIA.
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Hydrologic and hydraulic calculations are summarized in Appendix D.

DRAINAGE FACILITY DESIGN

GENERAL CONCEPT

The Project consists of multiple commercial and retail buildings with surface parking lots, to be
developed in phases.

The Project provides water quality treatment by means of an existing water quality outlet
structure and detention through an existing surface detention pond for the entirety of the site.
The detention pond outfalls to Baldwin Gulch. Improvements to the pond will consist of a
proposed forebay, trickle channel, and access road.

The Site has been divided into twenty-three (23) sub-basins, sub-basins 01 through 23, which
represent small sub-basins that are tributary to the adjacent right-of-way and Baldwin Gulch
which mimics current site conditions. The runoff generated on the proposed building roof areas
are collected and conveyed via private roof drain downspouts.  Ultimately the developed rooftop
runoff is conveyed downstream to the existing detention pond. Further information regarding the
basins and drainage patterns can be found in Appendix C.

SUB-BASIN DESCRIPTION

Sub-basin 01 is 1.17 acres consisting of landscaping, future roofing, streets, and drives. Runoff
will enter inlet A03-1-1 and be conveyed to Pond 1 through a private underground storm sewer.
The runoff coefficients for this sub-basin are 0.79 and 0.87 for the 5-year and 100-year storm,
respectively. If inlet A03-1-1 were to plug, the runoff for the basin would flow east onto sub-
basin 04 and drain into inlet A03-2.

Sub-basin 02 is 1.02 acres consisting of landscaping, future roofing, streets, and drives. Runoff
will enter inlet B01-1 and be conveyed to Pond 1 through a private underground storm sewer.
The runoff coefficients for this sub-basin are 0.79 and 0.87 for the 5-year and 100-year storm,
respectively. If inlet B01-1 were to plug, the runoff for the basin would flow south onto sub-basin
03 and drain into inlet B00.

Sub-basin 03 is 0.72 acres consisting of landscaping, streets, and drives. Runoff will enter inlet
B00 and be conveyed to Pond 1 through a private underground storm sewer. The runoff
coefficients for this sub-basin are 0.80 and 0.87 for the 5-year and 100-year storm, respectively.
If inlet B00 were to plug, the runoff for the basin would flow west and drain onto Twenty Mile
Road, following its historic path.

Sub-basin 04 is 0.16 acres consisting of landscaping, streets, and drives. Runoff will enter inlet
A03-2 and be conveyed to Pond 1 through a private underground storm sewer. The runoff
coefficients for this sub-basin are 0.77 and 0.86 for the 5-year and 100-year storm, respectively.
If inlet A03-2 were to plug, the runoff for the basin would flow north and drain onto Pine Lane,
following its historic path.

Sub-basin 05 is 0.62 acres consisting of landscaping, streets, and drives. Runoff will enter inlet
A04-1 and be conveyed to Pond 1 through a private underground storm sewer. The runoff
coefficients for this sub-basin are 0.72 and 0.83 for the 5-year and 100-year storm, respectively.
If inlet A04-1 were to plug, the runoff for the basin would flow south onto sub-basin 06 and drain
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to inlet A02-1.

Sub-basin 06 is 0.15 acres consisting of streets and drives. Runoff will enter inlet A02-1 and be
conveyed to Pond 1 through a private underground storm sewer. The runoff coefficients for this
sub-basin are 0.89 and 0.92 for the 5-year and 100-year storm, respectively. If inlet A02-1 were
to plug, the runoff for the basin would flow south onto sub-basin 14 and drain into inlet A01.

Sub-basin 07 is 0.84 acres consisting of landscaping, future roofing, streets, and drives. Runoff
will enter inlet A04 and be conveyed to Pond 1 through a private underground storm sewer. The
runoff coefficients for this sub-basin are 0.79 and 0.87 for the 5-year and 100-year storm,
respectively. If inlet A04 were to plug, the runoff for the basin would flow south onto sub-basin
05 and drain into inlet A04-1.

Sub-basin 08 is 1.39 acres consisting of landscaping, future roofing, future streets, and future
drives. Runoff will enter inlet B02 and be conveyed to Pond 1 through a private underground
storm sewer. The runoff coefficients for this sub-basin are 0.79 and 0.87 for the 5-year and 100-
year storm, respectively. If inlet B02 were to plug, the runoff for the basin would flow south onto
sub-basin 14 and drain into inlet A01.

Sub-basin 09 is 0.62 acres consisting of landscaping, streets, and drives. Runoff will enter inlet
A05 and be conveyed to Pond 1 through a private underground storm sewer. The runoff
coefficients for this sub-basin are 0.51 and 0.72 for the 5-year and 100-year storm, respectively.
If inlet A05 were to plug, the runoff for the basin would flow south onto sub-basin 05 and drain
into inlet A04-1.

Sub-basin 10 is 0.47 acres consisting of landscaping, streets, and drives. Runoff will enter inlet
B03-1 and be conveyed to Pond 1 through a private underground storm sewer. The runoff
coefficients for this sub-basin are 0.79 and 0.87 for the 5-year and 100-year storm, respectively.
If inlet B03-1 were to plug, the runoff for the basin would flow west onto sub-basin 08 and drain
into inlet B02.

Sub-basin 11 is 0.38 acres consisting of roofing. Runoff will enter a roof drain and be conveyed
to Pond 1 through a private underground storm sewer. The runoff coefficients for this sub-basin
are 0.84 and 0.90 for the 5-year and 100-year storm, respectively. If the roof drain were to plug,
the runoff for the basin would flow south onto sub-basin 12 and drain into inlet A06.

Sub-basin 12 is 0.60 acres consisting of landscaping, streets, and drives. Runoff will enter inlet
A06 and be conveyed to Pond 1 through a private underground storm sewer. The runoff
coefficients for this sub-basin are 0.33 and 0.63 for the 5-year and 100-year storm, respectively.
If inlet A06 were to plug, the runoff for the basin would flow west onto sub-basin 05 and drain
into inlet A04-1.

Sub-basin 13 is 0.96 acres consisting of landscaping, future roofing, future streets and future
drives. Runoff will enter inlet B05-1 and be conveyed to Pond 1 through a private underground
storm sewer. The runoff coefficients for this sub-basin are 0.79 and 0.87 for the 5-year and 100-
year storm, respectively. If inlet B05-1 were to plug, the runoff for the basin would flow south
onto sub-basin 15 and drain into inlet B04.

Sub-basin 14 is 0.63 acres consisting of landscaping, streets, and drives. Runoff will enter inlet
A01 and be conveyed to Pond 1 through a private underground storm sewer. The runoff
coefficients for this sub-basin are 0.72 and 0.83 for the 5-year and 100-year storm, respectively.
If inlet A01 were to plug, the runoff for the basin would flow south directly into Pond 1, following
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its historic path.

Sub-basin 16 is 0.59 acres consisting of landscaping, future roofing, streets, and drives. Runoff
will enter inlet B06 and be conveyed to Pond 1 through a private underground storm sewer. The
runoff coefficients for this sub-basin are 0.66 and 0.80 for the 5-year and 100-year storm,
respectively. If inlet B06 were to plug, the runoff for the basin would flow south and west onto
sub-basin 17 and drain into inlet B08.

Sub-basin 17 is 1.55 acres consisting of landscaping, future roofing, streets, and drives. Runoff
will enter inlet B08 and be conveyed to Pond 1 through a private underground storm sewer. The
runoff coefficients for this sub-basin are 0.77 and 0.86 for the 5-year and 100-year storm,
respectively. If inlet B08 were to plug, the runoff for the basin would flow west onto sub-basin 19
and be conveyed to the Pond, either following its historic path or via future storm infrastructure.

Sub-basin 18 is 0.43 acres consisting of landscaping. Runoff will enter inlet B07-1 and be
conveyed to Pond 1 through a private underground storm sewer. The runoff coefficients for this
sub-basin are 0.02 and 0.46 for the 5-year and 100-year storm, respectively. If inlet B07-1 were
to plug, the runoff for the basin would flow west onto sub-basin 17 and drain into inlet B08.

Sub-basin 19 is 2.28 acres consisting of future roofing, future streets and future drives. Runoff
will be conveyed to Pond 1 through future private underground storm sewer. The runoff
coefficients for this sub-basin are 0.79 and 0.87 for the 5-year and 100-year storm, respectively.
This sub-basin will sheet flow directly into Pond 1 until future development of private
underground storm sewer is installed.

Sub-basin 20 is 0.34 acres consisting of landscaping and walkways. Runoff will sheet flow
directly to Pond 1. The runoff coefficients for this sub-basin are 0.02 and 0.46 for the 5-year and
100-year storm, respectively.

Sub-basin 21 is 0.37 acres consisting of landscaping. Runoff will sheet flow to Baldwin Gulch,
following its historic path. The runoff coefficients for this sub-basin are 0.02 and 0.46 for the 5-
year and 100-year storm, respectively.

Sub-basin 22 is 0.72 acres consisting of landscaping. Runoff will flow onto Twenty Mile Road,
following its historic path. The runoff coefficients for this sub-basin are 0.02 and 0.46 for the 5-
year and 100-year storm, respectively.

Sub-basin 23 is 0.14 acres consisting of landscaping. Runoff will flow onto Twenty Mile Road,
following its historic path. The runoff coefficients for this sub-basin are 0.02 and 0.46 for the 5-
year and 100-year storm, respectively.

Runoff from the proposed development will generally be collected by means of curb and gutter
in the paved driveways and access roads within each delineated basin area. The runoff
collected from each basin will be conveyed to the existing detention pond at the southwest
corner of the Site. The controlled stormwater release from the detention and water quality
structures will be conveyed through the existing outlet structure into Baldwin Gulch.
There are three (3) drainage basins (1.23 acres) of the Project Site that drain off-site, following
their historic paths. Sub-basins 22 & 23 drain into the adjacent right-of way to the North and
West. These drainage basins represent the landscape area between the perimeter buildings
and the adjacent roadways (Twenty Mile Road to the west and Pine Lane to the north). The
third basin (sub-basin 21) sheet flows directly into Baldwin Gulch.
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DETAINED SUB-BASINS

Sub-Basins 01 – 20

Sub-basins 01-20 are bound between Twenty Mile Road, Pine Lane and Baldwin Gulch. Some
sub-basins being detained on-site include a total of 0.33 acres of off-site runoff. Sub-basins 9,
12, 13, 15, 16, and 18 all account for portions of the off-site runoff being detained on-site. Each
sub-basin contains a combination of paved areas, landscaping, streets, and roof area. Overland
flows will be directed to catch basins throughout the site. Curb inlets and grate inlets have been
designed to accommodate the 100-yr storm. Roof drainage is routed through downspouts to a
storm sewer system and the existing detention basin.  The landscaping areas overland flow to
grate inlets or curb and gutter within each respective sub-basin. Runoff from the sub-basins is
conveyed through an underground storm sewer system to the existing detention pond on the
southwest corner of the site.

Refer to Table 1 for a summary of areas and post-development flows for the detained sub-
basins.

Table 1. Runoff Summary for All Detained Sub-Basins

Runoff Summary
BASIN ID

AREA Q5 Q100

Ac CFS CFS
1 1.17 4.36 8.98
2 1.02 3.78 7.81
3 0.72 2.70 5.54
4 0.16 0.58 1.22
5 0.62 2.11 4.57
6 0.15 0.63 1.23
7 0.84 3.12 6.43
8 1.39 5.16 10.65
9 0.62 1.40 3.73
10 0.47 1.69 3.50
11 0.38 1.50 2.99
12 0.60 0.82 2.93
13 0.96 3.59 7.40
14 0.63 1.92 4.16
15 0.14 0.58 1.12
16 0.59 1.76 3.99
17 1.55 5.64 11.74
18 0.43 0.03 1.54
19 2.28 8.50 17.50
20 0.34 0.03 1.38
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UNDETAINED SUB-BASINS

Sub-Basins 21, 22, and 23

Sub-basins 21, 22, and 23 are a total of 1.23 acres in size and are not detained. These sub-
basins follow their historic flows onto the public right of way and into Baldwin Gulch.

Table 2. Runoff Summary for Undetained Sub-Basins

Runoff Summary
BASIN ID

AREA Q5 Q100

Ac CFS CFS
21 0.37 0.02  1.16
22 0.72 0.06  2.73
23 0.14 0.01  0.53

PARKER AUTO PLAZA FINAL DRAINAGE REPORT COMPLIANCE

The Parker Auto Plaza Final Drainage Report, dated July 12, 2004 was prepared as part of the
Parker Auto Plaza Development by Kiowa Engineering Corporation.

The FDR extended detention basin is sized to store 15.45 acres of a proposed 95% impervious
site. The 15.45 acres includes the 1.5 acre basin in which the detention pond is located. The
Project extended detention basin will actually detain 15.05 acres of the proposed 71%
impervious site as well as the 1.50 acre detention basin, for a total of 16.55 acres.

The existing detention basin was sized based on a required 10-year and 100-year capacity of
2.06 ac-ft and 2.97 ac-ft, respectively. The Project site only requires 1.53 ac-ft and 2.31 ac-ft for
the 10-year and 100-year capacities, respectively. The Project’s required volumes were
calculated to include WQCV capture volume and 1.50 acre detention basin area. Based on this
approach, the drainage design provided for the Project is in keeping with the Parker Auto Plaza
FDR. Appendix D5 shows the calculations for the required 10-year and 100-year storage
capacities for proposed development configuration. The 16.55 acres includes the 15.05 acres
detained by the Project in addition to the 1.50 acre detention basin.

FLOODPLAIN DEVELOPMENT PERMIT

A floodplain development permit from the Town of Parker is not required.

ENVIRONMENTAL PROTECTION CRITERIA

GENERAL

The Site is influenced by Baldwin Gulch. Baldwin Gulch is in the Town of Parker and Urban
Drainage and Flood Control District jurisdictions. No impacts to threatened or endangered
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species are anticipated as a result of the Project, and the Project is understood to comply with
the State and Federal environmental permitting regulations.

CONSTRUCTION BMP PLAN

Construction BMPs will be used throughout the redevelopment of the Site in order to comply
with section 8.2 of the CRITERIA. Construction BMPs implemented onsite include temporary
sediment basins, diversion ditches, silt fence and construction fence around the perimeter of the
Site, vehicle tracking control, and a concrete washout area. The full list of construction BMPs to
be implemented is shown on sheets C3.0- C3.11 of the Project’s Civil Construction Documents.

PERMANENT BMP PLAN

The permanent plan to implement BMPs was designed in accordance with section 8.3 of the
CRITERIA. For this Tier 3 redevelopment according to the CRITERIA, the primary permanent
BMP that will be implemented is the existing detention pond for the Site drainage. The pond will
satisfy the requirements for the permanent BMPs onsite.
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CONCLUSIONS

COMPLIANCE WITH STANDARDS

The drainage design presented within this report conforms to the Town of Parker Storm
Drainage and Environmental Criteria Manual. The major drainageway in the area, Baldwin
Gulch, will not be adversely affected by the Project, and the Project meets Urban Drainage and
Flood Control District requirements.

DRAINAGE CONCEPT

The drainage design discussed herein effectively controls the storm runoff from the Project by
conveying developed runoff to the detention pond at the southwest portion of the Site. The
proposed 10-year and 100-year volume requirements fall below the Parker Auto Plaza FDR’s
10-year and 100-year volume requirements, to which the existing detention pond was designed.
The existing outlet structure and release rates will not be modified as part of the proposed
development. The released drainage from the pond is carried through a storm sewer and
outfalls into Baldwin Gulch.

SEDIMENT AND EROSION CONTROL CONCEPT

The Construction BMP plans are designed to prevent erosion within the Site during and after
construction. BMPs are in place to prevent erosion during construction including a temporary
sediment basin, diversion ditch, silt fence around the perimeter of the Site, vehicle tracking
control, and a concrete washout area. The forebay structure will prevent erosion at the bottom
of the pond. Furthermore, the proposed concrete trickle channels within the pond will prevent
erosion in the permanent condition.
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APPENDIX A - HYDROLOGIC SOIL GROUP MAP



Hydrologic Soil Group—Castle Rock Area, Colorado
(Web Soil Survey)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

7/5/2017
Page 1 of 4

43
76

89
0

43
76

94
0

43
76

99
0

43
77

04
0

43
77

09
0

43
77

14
0

43
76

89
0

43
76

94
0

43
76

99
0

43
77

04
0

43
77

09
0

43
77

14
0

43
77

19
0519270 519320 519370 519420 519470 519520 519570 519620 519670 519720

519270 519320 519370 519420 519470 519520 519570 519620 519670 519720

39°  32' 38'' N
10

4°
  4

6'
 3

3'
' W

39°  32' 38'' N

10
4°

  4
6'

 1
3'

' W

39°  32' 28'' N

10
4°

  4
6'

 3
3'

' W

39°  32' 28'' N

10
4°

  4
6'

 1
3'

' W

N

Map projection: Web Mercator   Corner coordinates: WGS84   Edge tics: UTM Zone 13N WGS84
0 100 200 400 600

Feet
0 30 60 120 180

Meters
Map Scale: 1:2,180 if printed on A landscape (11" x 8.5") sheet.

Soil Map may not be valid at this scale.



MAP LEGEND MAP INFORMATION

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

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

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.
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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.
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Castle Rock Area, Colorado (CO622)

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

BrD Bresser sandy loam,
cool, 5 to 9 percent
slopes

B 11.2 73.8%

Lo Loamy alluvial land C 0.5 3.3%

Sa Sampson loam B 3.5 22.9%

Totals for Area of Interest 15.2 100.0%

Description

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

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

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

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

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

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

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

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

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

7/5/2017
Page 3 of 4



Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

Tie-break Rule: Higher

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

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

7/5/2017
Page 4 of 4
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APPENDIX B1 - FEMA FIRM PANEL
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APPENDIX B2 – RAINFALL DATA



TOWN OF PARKER STORM DRAINAGE AND ENVIRONMENTAL CRITERIA MANUAL 

SECTION 5.  HYDROLOGIC CRITERIA 5-1 2014 
 

5. HYDROLOGIC CRITERIA 

5.1 INTRODUCTION 
This section presents the criteria and methodology for determining storm runoff design peaks and 
volumes to be used in the Town of Parker for preparation of storm drainage plans and facility design. In 
general, hydrologic analysis of the initial and major storm events for both the historic and fully 
developed site conditions is required.  In addition to the hydrologic analysis for a site, a hydrologic 
analysis should be performed for all off site basins that impact the proposed site.  The Town of Parker 
adopts procedures prescribed by the Urban Drainage and Flood Control District (UDFCD) for 
performing hydrologic analysis.  These procedures may be found in the Rainfall and Runoff sections of 
the MANUAL.  Standards and technical criteria found in the MANUAL should be followed except 
where superseded by specific requirements of this manual.   

5.2 DESIGN RAINFALL 
For any storm runoff technique, design rainfall must first be established. The design rainfall data to be 
used for the Town of Parker were obtained from NOAA Atlas 2, Precipitation– Frequency Atlas of the 
Western United States, Volume III– Colorado.  The design storm events developed and utilized are the 
same as those used by UDFCD.  

The one-hour point rainfall depths for different frequency events are shown in Table 5.1 herein.  
Rainfall intensity as a function of the one-hour point rainfall and the time of concentration can be 
approximated by the following equation which appears in the MANUAL as Equation RA-5. 

I = (28.5P1)/(10+tc)0.786 

          Where, I = rainfall intensity (in/hr) 
    P1 = one-hour point rainfall depth (in) 
    tc = time of concentration (min) 

Graphical presentation of the equation is shown as the Time-Intensity-Frequency curves in Figure 5.1 
herein.  Rainfall intensity for use in the Rational Method may be taken from Figure 5.1 or calculated 
using the equation. 

  



TOWN OF PARKER STORM DRAINAGE AND ENVIRONMENTAL CRITERIA MANUAL 

SECTION 5.  HYDROLOGIC CRITERIA 5-2 2014 
 

TABLE 5.1 
ONE-HOUR POINT RAINFALL 

Frequency of Design 
Event 

One-hour Point 
Rainfall, P1 

(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. 
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APPENDIX B3 - C-VALUES



Runoff Chapter 6

6-8 Urban Drainage and Flood Control District January 2016
Urban Storm Drainage Criteria Manual Volume 1

Table 6-3. Recommended percentage imperviousness values

Land Use or Percentage Imperviousness
(%)Surface Characteristics

Business:

Downtown Areas 95

Suburban Areas 75

Residential:

Single-family

2.5 acres or larger 12

0.75 – 2.5 acres 20

0.25 – 0.75 acres 30

0.25 acres or less 45

Apartments 75

Industrial:

Light areas 80

Heavy areas 90

Parks, cemeteries 10

Playgrounds 25

Schools 55

Railroad yard areas 50

Undeveloped Areas:

Historic flow analysis 2

Greenbelts, agricultural 2
Off-site flow analysis (when land use not
defined) 45

Streets:

Paved 100

Gravel (packed) 40

Drive and walks 90

Roofs 90

Lawns, sandy soil 2

Lawns, clayey soil 2



Chapter 6 Runoff

January 2016 Urban Drainage and Flood Control District 6-11
Urban Storm Drainage Criteria Manual Volume 1

Table 6-5.  Runoff coefficients, c (continued)

Figure 6-1.  Runoff coefficient vs. watershed imperviousness NRCS HSG A

Total or Effective % Imperviousness
2-yr 5-yr 10-yr 25-yr 50-yr 100-yr

2% 0.02 0.07 0.22 0.32 0.43 0.52
5% 0.04 0.1 0.24 0.34 0.45 0.53
10% 0.09 0.14 0.27 0.37 0.47 0.55
15% 0.13 0.18 0.31 0.41 0.5 0.58
20% 0.18 0.23 0.35 0.44 0.53 0.6
25% 0.22 0.27 0.39 0.47 0.55 0.62
30% 0.27 0.31 0.42 0.5 0.58 0.64
35% 0.31 0.36 0.46 0.53 0.61 0.67
40% 0.36 0.4 0.5 0.57 0.63 0.69
45% 0.4 0.44 0.53 0.6 0.66 0.71
50% 0.45 0.49 0.57 0.63 0.69 0.73
55% 0.49 0.53 0.61 0.66 0.72 0.76
60% 0.53 0.57 0.64 0.69 0.74 0.78
65% 0.58 0.62 0.68 0.73 0.77 0.8
70% 0.62 0.66 0.72 0.76 0.8 0.82
75% 0.67 0.7 0.76 0.79 0.82 0.85
80% 0.71 0.75 0.79 0.82 0.85 0.87
85% 0.76 0.79 0.83 0.85 0.88 0.89
90% 0.8 0.83 0.87 0.89 0.9 0.91
95% 0.85 0.88 0.9 0.92 0.93 0.94

100% 0.89 0.92 0.94 0.95 0.96 0.96

NRCS Hydrologic Soil Groups C and D
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APPENDIX C - OVERALL DRAINAGE MAP



PA
R

KE
R

,C
O

C
O

N
ST

R
U

C
TI

O
N

D
O

C
U

M
EN

TS

P
AR

KE
R

&
PI

N
E

R

PR
EL

IM
IN

A
R

Y
D

R
AI

N
AG

E
AR

EA
M

AP

DRAINAGE

PA
R

KE
R

,C
O

C
O

N
ST

R
U

C
TI

O
N

D
O

C
U

M
EN

TS

P
AR

KE
R

&
PI

N
E

R

LEGEND

GRAPHIC SCALE IN FEET
060 30 60 120

1" = 60' @ 24X36

PINE LANE

SO
UTH

PARKER
RO

AD

EX. DETENTION POND

BALDWIN GULTCH

TW
EN

TY
M

IL
E

R
O

AD

PINE LANE

SO
UTH

PARKER
RO

AD

EX. DETENTION POND

BALDWIN GULTCH

TW
EN

TY
M

IL
E

R
O

AD



Preliminary Drainage Report, May 2018
Parker & Pine Retail, Parker, CO

21

APPENDIX D - RATIONAL METHOD CALCULATIONS, INLET CALCULATIONS



Job No. 096502001 Parker Pine Retail
Parker, CO

 8/8/2017
4:28 PM

Calculated By:  KR

Rainfall Intensity

IDF - Intensity, Duration, Frequency Data

TIME 2 YR 5 YR 10 YR 100 YR
5 3.36 4.71 5.56 8.82
6 3.19 4.48 5.29 8.38
7 3.04 4.27 5.04 7.99
8 2.91 4.09 4.82 7.64
9 2.79 3.92 4.62 7.32
10 2.68 3.76 4.44 7.03
11 2.58 3.62 4.27 6.77
12 2.49 3.49 4.12 6.53
13 2.40 3.37 3.98 6.30
14 2.32 3.26 3.84 6.09
15 2.25 3.16 3.72 5.90
16 2.18 3.06 3.61 5.72
17 2.12 2.97 3.50 5.56
18 2.06 2.89 3.41 5.40
19 2.00 2.81 3.31 5.25
20 1.95 2.73 3.23 5.11
21 1.90 2.66 3.14 4.98
22 1.85 2.60 3.07 4.86
23 1.81 2.54 2.99 4.75
24 1.76 2.48 2.92 4.64
25 1.73 2.42 2.86 4.53
26 1.69 2.37 2.80 4.43
27 1.65 2.32 2.74 4.34
28 1.62 2.27 2.68 4.25
29 1.58 2.22 2.62 4.16
30 1.55 2.18 2.57 4.08
31 1.52 2.14 2.52 4.00
32 1.49 2.10 2.48 3.93
33 1.47 2.06 2.43 3.85
34 1.44 2.02 2.39 3.78
35 1.42 1.99 2.35 3.72
36 1.39 1.95 2.31 3.66
37 1.37 1.92 2.27 3.59
38 1.35 1.89 2.23 3.53
39 1.32 1.86 2.19 3.48
40 1.30 1.83 2.16 3.42
41 1.28 1.80 2.13 3.37
42 1.26 1.77 2.09 3.32
43 1.25 1.75 2.06 3.27
44 1.23 1.72 2.03 3.22
45 1.21 1.70 2.00 3.18
46 1.19 1.67 1.98 3.13
47 1.18 1.65 1.95 3.09
48 1.16 1.63 1.92 3.05
49 1.14 1.61 1.90 3.01
50 1.13 1.59 1.87 2.97
51 1.11 1.57 1.85 2.93
52 1.10 1.55 1.82 2.89
53 1.09 1.53 1.80 2.85
54 1.07 1.51 1.78 2.82
55 1.06 1.49 1.76 2.79
56 1.05 1.47 1.74 2.75
57 1.04 1.45 1.72 2.72
58 1.02 1.44 1.70 2.69
59 1.01 1.42 1.68 2.66
60 1.00 1.40 1.66 2.63

Note:

Time Intensity Frequency Tabulation

Intensity values utilized as published within the Town of Parker
Storm Drainage Criteria Manual, Table 5.1

K:\DEN_Civil\096502001 - Mixed Use Parker Rd\_Project Files\Eng\Drainage\2017_0726 - CIA Calcs.xls



Job No. 096502001 Parker Pine Retail
Parker, CO

 8/8/2017
4:28 PM

Calculated By:  KR

TIME 2 YR 5 YR 10 YR 100 YR
5 3.36 4.71 5.56 8.82
6 3.19 4.48 5.29 8.38
7 3.04 4.27 5.04 7.99
8 2.91 4.09 4.82 7.64
9 2.79 3.92 4.62 7.32
10 2.68 3.76 4.44 7.03
11 2.58 3.62 4.27 6.77
12 2.49 3.49 4.12 6.53
13 2.40 3.37 3.98 6.30
14 2.32 3.26 3.84 6.09
15 2.25 3.16 3.72 5.90
16 2.18 3.06 3.61 5.72
17 2.12 2.97 3.50 5.56
18 2.06 2.89 3.41 5.40
19 2.00 2.81 3.31 5.25
20 1.95 2.73 3.23 5.11
21 1.90 2.66 3.14 4.98
22 1.85 2.60 3.07 4.86
23 1.81 2.54 2.99 4.75
24 1.76 2.48 2.92 4.64
25 1.73 2.42 2.86 4.53
26 1.69 2.37 2.80 4.43
27 1.65 2.32 2.74 4.34
28 1.62 2.27 2.68 4.25
29 1.58 2.22 2.62 4.16
30 1.55 2.18 2.57 4.08
31 1.52 2.14 2.52 4.00
32 1.49 2.10 2.48 3.93
33 1.47 2.06 2.43 3.85
34 1.44 2.02 2.39 3.78
35 1.42 1.99 2.35 3.72
36 1.39 1.95 2.31 3.66
37 1.37 1.92 2.27 3.59
38 1.35 1.89 2.23 3.53
39 1.32 1.86 2.19 3.48
40 1.30 1.83 2.16 3.42
41 1.28 1.80 2.13 3.37
42 1.26 1.77 2.09 3.32
43 1.25 1.75 2.06 3.27
44 1.23 1.72 2.03 3.22
45 1.21 1.70 2.00 3.18
46 1.19 1.67 1.98 3.13
47 1.18 1.65 1.95 3.09
48 1.16 1.63 1.92 3.05
49 1.14 1.61 1.90 3.01
50 1.13 1.59 1.87 2.97
51 1.11 1.57 1.85 2.93
52 1.10 1.55 1.82 2.89
53 1.09 1.53 1.80 2.85
54 1.07 1.51 1.78 2.82
55 1.06 1.49 1.76 2.79
56 1.05 1.47 1.74 2.75
57 1.04 1.45 1.72 2.72
58 1.02 1.44 1.70 2.69
59 1.01 1.42 1.68 2.66
60 1.00 1.40 1.66 2.63

Time Intensity Frequency Tabulation

K:\DEN_Civil\096502001 - Mixed Use Parker Rd\_Project Files\Eng\Drainage\2017_0726 - CIA Calcs.xls



Job No. 096502001 Parker Pine Retail
Parker, CO

4/2/2018
2:34 PM

Calculated By:  KR

Landuse I C2 C5 C10 C100

Landscape 2% 0.02 0.02 0.14 0.46
Roof 90% 0.80 0.84 0.85 0.90
Streets/Drives and Walks 96% 0.85 0.89 0.90 0.92

All Basins
Basin

Designation
ATOTAL

(AC)
ATOTAL

(SF)
ALANDSCAPE

(SF)
AROOF

(SF)
ASTREETS/DRIVES

& WALKS (SF) IWEIGHTED C2 C5 C100

1 1.17 50,928 5,500 6,000 39,428 85% 0.76 0.79 0.87
2 1.02 44,421 5,000 6,000 33,421 85% 0.75 0.79 0.87
3 0.72 31,324 3,500 0 27,824 85% 0.76 0.80 0.87
4 0.16 7,019 1,000 0 6,019 83% 0.74 0.77 0.86
5 0.62 27,147 5,400 0 21,747 77% 0.69 0.72 0.83
6 0.15 6,560 0 0 6,560 96% 0.85 0.89 0.92
7 0.84 36,441 4,000 3,000 29,441 85% 0.76 0.79 0.87
8 1.39 60,503 7,000 4,000 49,503 85% 0.75 0.79 0.87
9 0.62 27,124 12,000 0 15,124 54% 0.48 0.51 0.72
10 0.47 20,509 2,500 0 18,009 85% 0.75 0.79 0.87
11 0.38 16,443 0 15,300 1,143 90% 0.80 0.84 0.90
12 0.60 26,338 17,000 0 9,338 35% 0.31 0.33 0.63
13 0.96 41,994 4,500 6,500 30,994 85% 0.76 0.79 0.87
14 0.63 27,280 5,500 0 21,780 77% 0.69 0.72 0.83
15 0.14 6,001 0 0 6,001 96% 0.85 0.89 0.92
16 0.59 25,546 6,500 3,000 16,046 71% 0.64 0.66 0.80
17 1.55 67,315 9,000 3,000 55,315 83% 0.74 0.77 0.86
18 0.43 18,691 18,691 0 0 2% 0.02 0.02 0.46
19 2.28 99,239 11,000 8,000 80,239 85% 0.76 0.79 0.87
20 0.34 14,705 14,705 0 0 2% 0.02 0.02 0.46
21 0.37 16,124 16,124 0 0 2% 0.02 0.02 0.46
22 0.72 31,322 31,322 0 0 2% 0.02 0.02 0.46
23 0.14 6,077 6,077 0 0 2% 0.02 0.02 0.46

16.28 709,049 186,319 54,800 467,930 71% 0.63 0.66 0.80

Detained Basins
Basin

Designation
ATOTAL

(AC)
ATOTAL

(SF)
ALANDSCAPE

(SF)
AROOF

(SF)
ADRIVES & WALKS

(SF)
IWEIGHTED C2 C5 C100

1 1.17 50,928 5,500 6,000 39,428 85% 0.76 0.79 0.87
2 1.02 44,421 5,000 6,000 33,421 85% 0.75 0.79 0.87
3 0.72 31,324 3,500 0 27,824 85% 0.76 0.80 0.87
4 0.16 7,019 1,000 0 6,019 83% 0.74 0.77 0.86
5 0.62 27,147 5,400 0 21,747 77% 0.69 0.72 0.83
6 0.15 6,560 0 0 6,560 96% 0.85 0.89 0.92
7 0.84 36,441 4,000 3,000 29,441 85% 0.76 0.79 0.87
8 1.39 60,503 7,000 4,000 49,503 85% 0.75 0.79 0.87
9 0.62 27,124 12,000 0 15,124 54% 0.48 0.51 0.72
10 0.47 20,509 2,500 0 18,009 85% 0.75 0.79 0.87
11 0.38 16,443 0 15,300 1,143 90% 0.80 0.84 0.90
12 0.60 26,338 17,000 0 9,338 35% 0.31 0.33 0.63
13 0.96 41,994 4,500 6,500 30,994 85% 0.76 0.79 0.87
14 0.63 27,280 5,500 0 21,780 77% 0.69 0.72 0.83
15 0.14 6,001 0 0 6,001 96% 0.85 0.89 0.92
16 0.59 25,546 6,500 3,000 16,046 71% 0.64 0.66 0.80
17 1.55 67,315 9,000 3,000 55,315 83% 0.74 0.77 0.86
18 0.43 18,691 18,691 0 0 2% 0.02 0.02 0.46
19 2.28 99,239 11,000 8,000 80,239 85% 0.76 0.79 0.87
20 0.34 14,705 14,705 0 0 2% 0.02 0.02 0.46

15.05 655,526 132,796 54,800 467,930 76% 0.68 0.74 0.83

Undetained Basins
Basin

Designation
ATOTAL

(AC)
ATOTAL

(SF)
ALANDSCAPE

(SF)
AROOF

(SF)
ADRIVES & WALKS

(SF)
IWEIGHTED C2 C5 C100

21 0.37 16,124 16,124 0 0 2% 0.02 0.02 0.46
22 0.72 31,322 31,322 0 0 2% 0.02 0.02 0.46
23 0.14 6,077 6,077 0 0 2% 0.02 0.02 0.46

1.23 53,523 53,523 - 0 2% 0.02 0.02 0.46

BASIN IMPERVIOUSNESS AND RUNOFF COEFFICIENT

K:\DEN_Civil\096502001 - Mixed Use Parker Rd\_Project Files\Eng\Drainage\2017_0726 - CIA Calcs.xls



Job No. 096502001 Parker Pine Retail
Parker, CO

4/2/2018
2:35 PM

Calculated By:  KR

DESIGN DRAIN AREA AREA NRCS I C(5) Length Slope T(i) Length Slope Coefficient Velocity T(t) T(c) TOTAL L/180+10
POINT BASIN SF AC Soil Type % FT % MIN FT % FPS MIN (MIN) LENGTH

1 1 50,928 1.17 B 85% 0.79 45 2.0% 3.0 - - 20 0.0 0.0 5.0 45 10.3 5.0
2 2 44,421 1.02 B 85% 0.79 41 21.0% 1.3 450 3.1% 15 2.6 2.8 5.0 491 12.7 5.0
3 3 31,324 0.72 B 85% 0.80 40 5.6% 2.0 60 3.3% 20 3.6 0.3 5.0 100 10.6 5.0
4 4 7,019 0.16 B 83% 0.77 69 4.3% 3.1 97 1.3% 20 2.2 0.7 5.0 166 10.9 5.0
5 5 27,147 0.62 B 77% 0.72 170 7.0% 4.8 50 2.7% 20 3.3 0.3 5.1 220 11.2 5.1
6 6 6,560 0.15 B 96% 0.89 93 9.2% 1.7 163 3.7% 20 3.8 0.7 5.0 256 11.4 5.0
7 7 36,441 0.84 B 85% 0.79 0 0.0% 230 1.0% 21 2.1 1.8 5.0 230 11.3 5.0
8 8 60,503 1.39 B 85% 0.79 50 2.0% 3.2 150 3.0% 20 3.5 0.7 5.0 200 11.1 5.0
9 9 27,124 0.62 B 54% 0.51 35 1.5% 5.6 105 2.0% 20 2.8 0.6 6.2 140 10.8 6.2

10 10 20,509 0.47 B 85% 0.79 100 1.0% 5.7 10 15.0% 20 7.7 0.0 5.7 110 10.6 5.7
11 11 16,443 0.38 B 90% 0.84 101 101.0% 1.0 11 115.0% 21 22.5 0.0 5.0 112 10.6 5.0
12 12 26,338 0.60 B 35% 0.33 75 5.0% 7.2 130 2.5% 20 3.2 0.7 7.9 205 11.1 7.9
13 13 41,994 0.96 B 85% 0.79 45 4.3% 2.3 500 3.6% 20 3.8 2.2 5.0 545 13.0 5.0
14 14 27,280 0.63 B 77% 0.72 100 1.0% 7.0 10 15.0% 20 7.7 0.0 7.0 110 10.6 7.0
15 15 6,001 0.14 B 96% 0.89 101 101.0% 0.8 11 115.0% 21 22.5 0.0 5.0 112 10.6 5.0
16 16 25,546 0.59 B 71% 0.66 63 2.0% 5.0 98 0.7% 20 1.7 1.0 6.0 161 10.9 6.0
17 17 67,315 1.55 B 83% 0.77 35 17.0% 1.4 72 1.2% 20 2.2 0.5 5.0 107 10.6 5.0
18 18 18,691 0.43 B 2% 0.02 90 15.0% 7.6 50 3.0% 20 3.5 0.2 7.8 140 10.8 7.8
19 19 99,239 2.28 B 85% 0.79 0 0.0% 200 4.7% 20 4.3 0.8 5.0 200 11.1 5.0
20 20 14,705 0.34 B 2% 0.02 1 100.0% 0.4 201 104.7% 21 21.5 0.2 5.0 202 11.1 5.0
21 21 16,124 0.37 B 2% 0.02 120 4.8% 12.9 80 4.0% 20 4.0 0.3 13.2 200 11.1 11.1
22 22 31,322 0.72 B 2% 0.02 10 4.0% 3.9 240 1.0% 15 1.5 2.7 6.6 250 11.4 6.6
23 23 6,077 0.14 B 2% 0.02 10 4.0% 3.9 430 1.5% 20 2.4 2.9 6.8 440 12.4 6.8

Watercourse Coefficient
Forest & Meadow 2.5
Fallow or Cultivation 5.0
Short Grass Pasture & Lawns 7.0
Nearly Bare Ground 10.0
Grassed Waterway 15.0
Paved Area and Shallow Gutter 20.0

INITIAL / OVERLAND TIME
T(i)SUB-BASIN DATA FINAL

T(c)
(MIN)

TRAVEL TIME
T(t)

T(c) CHECK
(URBANIZED BASINS)

Time of Concentration

K:\DEN_Civil\096502001 - Mixed Use Parker Rd\_Project Files\Eng\Drainage\2017_0726 - CIA Calcs.xls



71 %

K(10) =

K(100) =
K(10) = 0.0656
K(100) = 0.1127

16.55 1.08 ac-ft 47,256 cf 1.87 ac-ft 81,275 cf 0.45 ac-ft 19,465 cf 1.53 ac-ft 66,721 cf 2.31 ac-ft 100,740 cf 3.8 cfs 14.1 cfs
Detention Basin

A

(0.95I-1.9)/1000
(1.78I-0.002I2-3.56)/1000

100-yr Required
Capacity

Release Rate
Q10 Q100

Basin
Total
Acres

V10 V100

PARKER & PINE RETAIL
Detention Storage Volume Calculations

WQCV
10-yr Required

Capacity

WQCV = 0.27

WQCV = WQCV/12*A*1.2
A = Area

% Impervious(I) =

Required Detention Storage Volume = KiA

(WQCV taken from Figure 3-2, Volume 3 of the Urban Storm
Drainage Criteria Manual for the basin imperviousness shown.)



Preliminary Drainage Report, May 2018
Parker & Pine Retail, Parker, CO
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