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VICINITY MAP
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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
guality 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 (hoted 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 AO3-1-1 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 AO3-2.

Sub-basin 02 is 1.02 acres consisting of landscaping, future roofing, streets, and drives. Runoff
will enter inlet BO1-1 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 BO1-1 were to plug, the runoff for the basin would flow south onto sub-basin
03 and drain into inlet BOO.

Sub-basin 03 is 0.72 acres consisting of landscaping, streets, and drives. Runoff will enter inlet
BOO 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 BOO 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 AO3-2 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 AO4-1 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 AO2-1 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 AO2-1 were
to plug, the runoff for the basin would flow south onto sub-basin 14 and drain into inlet AO1.

Sub-basin 07 is 0.84 acres consisting of landscaping, future roofing, streets, and drives. Runoff
will enter inlet AO4 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 AO4 were to plug, the runoff for the basin would flow south onto sub-basin
05 and drain into inlet AO4-1.

Sub-basin 08 is 1.39 acres consisting of landscaping, future roofing, future streets, and future
drives. Runoff will enter inlet BO2 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 BO2 were to plug, the runoff for the basin would flow south onto
sub-basin 14 and drain into inlet AO1.

Sub-basin 09 is 0.62 acres consisting of landscaping, streets, and drives. Runoff will enter inlet
AO05 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 AO5 were to plug, the runoff for the basin would flow south onto sub-basin 05 and drain
into inlet AO4-1.

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 BO3-1 were to plug, the runoff for the basin would flow west onto sub-basin 08 and drain
into inlet BO2.

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 AO6.

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 AO6 were to plug, the runoff for the basin would flow west onto sub-basin 05 and drain
into inlet AO4-1.

Sub-basin 13 is 0.96 acres consisting of landscaping, future roofing, future streets and future
drives. Runoff will enter inlet BO5-1 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 BO5-1 were to plug, the runoff for the basin would flow south
onto sub-basin 15 and drain into inlet BO4.

Sub-basin 14 is 0.63 acres consisting of landscaping, streets, and drives. Runoff will enter inlet
AO01 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 AO1 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 BO6 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 BO6 were to plug, the runoff for the basin would flow south and west onto
sub-basin 17 and drain into inlet BO8.

Sub-basin 17 is 1.55 acres consisting of landscaping, future roofing, streets, and drives. Runoff
will enter inlet BO8 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 BO8 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 BO7-1 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 BO7-1 were
to plug, the runoff for the basin would flow west onto sub-basin 17 and drain into inlet BO8.

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 Guich.

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 Guich.
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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 Qs Q100
Ac CES CES

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

AREA Qs Q100
BASIN ID
Ac CFSs CFSs
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 WQCYV 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.

12 Kimley»Horn



Preliminary Drainage Report, May 2018
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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 Guich.

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.

13 Kimley»Horn
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Hydrologic Soil Group—Castle Rock Area, Colorado
(Web Soil Survey)
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Hydrologic Soil Group—Castle Rock Area, Colorado

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

Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Castle Rock Area, Colorado (C0622)
Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
BrD Bresser sandy loam, B 11.2 73.8%
cool, 5 to 9 percent
slopes
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.

USDA  Natural Resources Web Soil Survey 7/5/2017

=== Conservation Service National Cooperative Soil Survey Page 3 of 4



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

Rating Options

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

UsDA  Natural Resources Web Soil Survey 7/5/2017
== Conservation Service National Cooperative Soil Survey Page 4 of 4
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TOWN OF PARKER STORM DRAINAGE AND ENVIRONMENTAL CRITERIA MANUAL

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 IlI- 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.

1= (28.5P,)/(10+t,)" 7

Where, 1= rainfall intensity (in/hr)
P; = one-hour point rainfall depth (in)
t. = 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.

SECTION 5. HYDROLOGIC CRITERIA 5-1 2014



TOWN OF PARKER STORM DRAINAGE AND ENVIRONMENTAL CRITERIA MANUAL

TABLE 5.1
ONE-HOUR POINT RAINFALL
Frequency of Design One-hour Point
Event Rainfall, P,

(yr) (in)

2 0.99

5 1.39

10 1.64

25 1.98

50 2.31

100 2.60

5.3 FLOOD HYDROLOGY OVERVIEW

Various methods exist to determine appropriate flood peaks or hydrographs for storm drainage
planning and design. Methods for determining flood peaks or hydrographs are the Rational Method,
the Colorado Urban Hydrograph Procedure (CUHP), and Urban Drainage Stormwater Management
(UDSWM) model. The Town of Parker discourages the use of computer models other than CUHP and
UDSWM since these programs are preferred, if not required, by UDFCD for studies involving major
drainageways where UDFCD approval is sought or where maintenance eligibility is requested.

The three methods are briefly described in this section, and a discussion of their applicability to the
Town of Parker is discussed. UDSWM is mostly used to combine and route the hydrographs generated
using CUHP.

In general, the Rational Method is the most widely used and accepted technique for determining peak
flows in urban areas for small basins. Within the constraints outlined in the MANUAL, use of the
Rational Method provides a relatively simple but effective way to analyze storm runoff.

CUHP is somewhat more complicated than the Rational Method. It allows a manual computation of a
runoff hydrograph which may be used for further hydraulic routing through channels and/or detention
ponds. Historically, CUHP is best used in urban areas for which runoff coefficients have been derived.
However, recent improvements by UDFCD include consideration for different soil types, thus CUHP
is now more applicable to rural areas. The reader is referred to UDFCD for the latest version of
CUHP.

UDSWM is a computer model that generates runoff hydrographs and routes and combines these
hydrographs. UDSWM is a modified version of the Runoff Block of the Environmental Protection
Agency’s Storm Water Management Model (SWMM). It has been modified to be used in conjunction
with CUHP. Table 5.2 herein provides guidance on selecting the appropriate method for a given
project.

SECTION 5. HYDROLOGIC CRITERIA 5-2 2014
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Urban Storm Drainage Criteria Manual VVolume 1

Runoff Chapter 6
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
6-8 Urban Drainage and Flood Control District January 2016



Chapter 6

Runoff

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

Total or Effective % Imperviousness NRCS Hydrologic Soil Groups C and D
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
1.00
0.80 +
O_
E 060 +— —0—2-yr
= -X—5-yr
L]
S O 10yr
5 040 7 —%— 2541
i ~0-50yr
- —A—100yr
0.20 —p—
0 10 20 30 40 50 60 70 80 a0 100
Watershed Percentage Imperviousness, %
Figure 6-1. Runoff coefficient vs. watershed imperviousness NRCS HSG A
January 2016 Urban Drainage and Flood Control District 6-11
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Job No. 096502001

Parker Pine Retail

Parker, CO

Rainfall Intensity

IDF - Intensity, Duration, Frequency Data
Time Intensity Frequency Tabulation

TIME

Note:

Intensity values utilized as published within the Town of Parker

2YR
3.36
3.19
3.04
291
2.79
2.68
2.58
2.49
2.40
2.32
2.25
2.18
2.12
2.06
2.00
1.95
1.90
1.85
1.81
1.76
1.73
1.69
1.65
1.62
1.58
1.55
1.52
1.49
1.47
1.44
1.42
1.39
1.37
1.35
1.32
1.30
1.28
1.26
1.25
1.23
1.21
1.19
1.18
1.16
1.14
1.13
1.11
1.10
1.09
1.07
1.06
1.05
1.04
1.02
1.01
1.00

5YR
4.71
4.48
4.27
4.09
3.92
3.76
3.62
3.49
3.37
3.26
3.16
3.06
2.97
2.89
2.81
2.73
2.66
2.60
2.54
2.48
2.42
2.37
2.32
2.27
2.22
2.18
2.14
2.10
2.06
2.02
1.99
1.95
1.92
1.89
1.86
1.83
1.80
1.77
1.75
1.72
1.70
1.67
1.65
1.63
1.61
1.59
1.57
1.55
1.53
151
1.49
1.47
1.45
1.44
1.42
1.40

10 YR
5.56
5.29
5.04
4.82
4.62
4.44
4.27
4.12
3.98
3.84
3.72
3.61
3.50
3.41
3.31
3.23
3.14
3.07
2.99
2.92
2.86
2.80
2.74
2.68
2.62
2.57
2.52
2.48
2.43
2.39
2.35
231
2.27
2.23
2.19
2.16
2.13
2.09
2.06
2.03
2.00
1.98
1.95
1.92
1.90
1.87
1.85
1.82
1.80
1.78
1.76
1.74
1.72
1.70
1.68
1.66

Storm Drainage Criteria Manual, Table 5.1

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

100 YR

8.82
8.38
7.99
7.64
7.32
7.03
6.77
6.53
6.30
6.09
5.90
5.72
5.56
5.40
5.25
511
4.98
4.86
4.75
4.64
4.53
4.43
4.34
4.25
4.16
4.08
4.00
3.93
3.85
3.78
3.72
3.66
3.59
3.53
3.48
3.42
3.37
3.32
3.27
3.22
3.18
3.13
3.09
3.05
3.01
2.97
2.93
2.89
2.85
2.82
2.79
2.75
2.72
2.69
2.66
2.63

8/8/2017
4:28 PM
Calculated By: KR



Job No. 096502001

TIME

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

Parker Pine Retail

Time Intensity Frequency Tabulation

2YR
3.36
3.19
3.04
291
2.79
2.68
2.58
2.49
2.40
2.32
2.25
2.18
2.12
2.06
2.00
1.95
1.90
1.85
1.81
1.76
1.73
1.69
1.65
1.62
1.58
1.55
1.52
1.49
1.47
1.44
1.42
1.39
1.37
1.35
1.32
1.30
1.28
1.26
1.25
1.23
1.21
1.19
1.18
1.16
1.14
1.13
111
1.10
1.09
1.07
1.06
1.05
1.04
1.02
1.01
1.00

Parker, CO

5YR
4.71
4.48
4.27
4.09
3.92
3.76
3.62
3.49
3.37
3.26
3.16
3.06
2.97
2.89
2.81
2.73
2.66
2.60
2.54
2.48
2.42
2.37
2.32
2.27
2.22
2.18
2.14
2.10
2.06
2.02
1.99
1.95
1.92
1.89
1.86
1.83
1.80
1.77
1.75
1.72
1.70
1.67
1.65
1.63
1.61
1.59
1.57
1.55
1.53
151
1.49
1.47
1.45
1.44
1.42
1.40

10 YR
5.56
5.29
5.04
4.82
4.62
4.44
4.27
4.12
3.98
3.84
3.72
3.61
3.50
3.41
3.31
3.23
3.14
3.07
2.99
2.92
2.86
2.80
2.74
2.68
2.62
2.57
2.52
2.48
2.43
2.39
2.35
231
2.27
2.23
2.19
2.16
2.13
2.09
2.06
2.03
2.00
1.98
1.95
1.92
1.90
1.87
1.85
1.82
1.80
1.78
1.76
1.74
1.72
1.70
1.68
1.66

100 YR

8.82
8.38
7.99
7.64
7.32
7.03
6.77
6.53
6.30
6.09
5.90
5.72
5.56
5.40
5.25
511
4.98
4.86
4.75
4.64
4.53
4.43
4.34
4.25
4.16
4.08
4.00
3.93
3.85
3.78
3.72
3.66
3.59
3.53
3.48
3.42
3.37
3.32
3.27
3.22
3.18
3.13
3.09
3.05
3.01
2.97
2.93
2.89
2.85
2.82
2.79
2.75
2.72
2.69
2.66
2.63

8/8/2017
4:28 PM
Calculated By: KR



Job No. 096502001 Parker Pine Retail 4/2/2018

Parker, CO 2:34 PM
Calculated By: KR

BASIN IMPERVIOUSNESS AND RUNOFF COEFFICIENT

[Landuse | C, Cs Cio Ci00
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 AroraL AroraL ALANDSCAPE ArooF ASTREETS/DRIVES | c c c
Designation (AC) (SF) (SF) (SF) & waLks (SF) \WEIGHTED 2 ° 100
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 7% 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 5,535 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 ArotaL ArotaL ALanpscapre ArooF ADRIVES & WALKS I c c c
Designation (AC) (SF) (SF) (SF) (SF) \WEIGHTED 2 ° 100
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 T7% 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 Arora AroraL ALanpscAPE Aroor ADRIVES & WALKS I c c c
Designation (AC) (SF) (SF) (SF) (SF) WEIGHTED 2 ° 100
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
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Job No. 096502001

Parker Pine Retail

Parker, CO

Time of Concentration

4/2/2018
2:35PM
Calculated By: KR

INITIAL / OVERLAND TIME TRAVEL TIME T(c) CHECK
SUB-BASIN DATA 0 T (URBA(N?ZED BASINS) | FINAL
DESIGN DRAIN AREA AREA NRCS | C(5) || Length Slope T() Length Slope |Coefficient Velocity T() T(c) | TOTAL |L/180+10 (M(I?\i)
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 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 33 0.3 5.1 220 11.2 51
6 6 6,560 0.15 B 96% 0.89 93 9.2% 1.7 163 3.7% 20 3.8 0.7 5.0 256 114 5.0
7 7 36,441 0.84 B 85% 0.79 0 0.0% 230 1.0% 21 21 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 35 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% 21 225 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 7.9 205 111 7.9
13 13 41,994 0.96 B 85% 0.79 45 4.3% 23 500 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% 21 225 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 35 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 5.0 200 111 5.0
20 20 14,705 0.34 B 2% 0.02 1 100.0% 0.4 201 104.7% 21 215 0.2 5.0 202 111 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 13.2 200 111 111
22 22 31,322 0.72 B 2% 0.02 10 4.0% 3.9 240 1.0% 15 15 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 24 2.9 6.8 440 12.4 6.8
Watercourse Coefficient
Forest & Meadow 25
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

KADEN_Civi\096502001 - Mixed Use Parker Rd\Project Files\Eng\Drainage\2017_0726 - CIA Cales.xls




WQCV =0.27
% Impervious()= 71 %

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

Required Detention Storage Volume = KA

PARKER & PINE RETAIL
Detention Storage Volume Calculations

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

Ko = (0.95I-1.9)/1000
K100 = (l.78I-0.002I2-3.56)/1000
Kaoy= 0.0656
K(lOO): 0.1127
- i - i Release Rate
Basin Total Vig Vigy WQev 10-yr Rec!wred 100-yr Regwred

Acres Capacity Capacity Qo Q100

Detention Basin
A 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




Preliminary Drainage Report, May 2018
Parker & Pine Retail, Parker, CO
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Final Drainage Report
Parker Auto Plaza
Town of Parker
Douglas County, Colorado

Prepared for:

Parker Auto Plaza, LLLP
°/, Concepts West Architecture
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Suite Q
Colorado Springs, Colorado 80906

Prepared by:
Kiowa Engineering Corporation

1604 South 21 Street
Colorado Springs, Colorado 80804

Kiowa Project No. 00056
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ENGINEER'S STATEMENT:
This report for the final design of the Parker Auto Plaza development was prepared by me or
under my direct supervision in accordance with the provisions of the Town of Parker Storm
Drainage and Environmental Criteria Manual. I understand that the Town of Parker and its
designated town authority do not and will not assume liability for drainage facilities designed by
others.

ﬁ:—"":l\."“
") REgG, et
Kiowa Engineering Corporation, 7175 W. Jefferson Avg - @@p&ﬁag oad, CO 80235

Thtter Hfuistins

Registered Professional Engineer
State of Colorado # 36713
(For and on behalf of Kiowa Engineering Corp.)

00056FDR.doc i Kiowa Engineering Corporation




Table of Contents

Engineer’s STATEIMEIE .......cooiiii et er et e s ea e st st e se e s s s sessestasrtseran esaesear emns seeantirnsans i
Table 0 COMEEIES ...c...oviirini et bbb b s st ese e s b sa bt bbb e i
General Location and Description.. ... I
Drainage Basing and Sub-Basing ...
Major Basin Description ......oveveieiriveniiin i ss e ssasenens 1
Site Sub-Basin Description ... s e s e s 3
FloOdpIains ..covvve it e b e 3
Drainage Design Criteria. ..o et s s st e er et s esssassassrs sesas sasens
R A ORIS 1ottt ir ittt ettt ettt s s e et a bt e s b et e e s bt et b et et e s R s e te At e b e b e RS n e s e e besanae e 4
Development Criteria Reference and COnStrainis ....ovveeeeccrveeiecseeresieseeneeesecsensnersesersnssrnerecne 5
HYAroIOZIC CIIEEITA ...ocvi e ieerervecre e eeeresins e e e tsen st s beimn s st ee s nsassbss et baasbessa et sesbssabaases sensssanesisnsenss 5
Hydraulic CriEETIa.....eioiie e cecerreeier e ccmrresee e e esae s et vatese s sressesamssnsastonteseneraanersessranassanseres sres 5
Drainage Facility Details ...
GENEIAl CONCEPL ...t iees ettt b e e s s a1 s bbb S b s d s s shedsshsa s st b ebesbebe s e b s bsaan 6
Drainage Basin and Storm Sewer System Description ...viceeoiioseaiensrensioeereesesseeseesesereesas 6
Detention Basin Facility Description ... i 7
Baldwin Gulch Drainageway Facility Description ... vicrimre e crcesness e csnecnienns 8
Sculpted Concrete Dirop — Cutoff Wall Analysis.......cviiiiiinnnn, 9
Environmental Protection Criteria............cciiiciiiiiiiiiiiinniiniiiciin e s 9
COMECIUSIONS ...eectieiieiiy ettt e et e sscrae e seresesbe et st e aerabeant e eabeabet e bnseeebaeresaaasbeaseas e b e emtranaerentareesareararnans 10
References and SOFEWATE ..........ccoiiiiiiiiiieicinie st be e ns e ner s eneer e sarbene i 11
ADPENGIX ..ot gL S a AL 4 S Lo a e L SE e b b E e n SRR ab st e b e 12

See Appendix for Table of Contents
List of Figures (Additional figures and tables are included in the Appendix)

Figure 3 VICIIIEY APt tiii it et es ettt e re e e s nesms s b sn s e sessn et e arsansnenneanbensness 2
Figure 7 Future Major Watershed Boundaries and Reach Delineations........cceoveueee. Appendix
Figure 8 Flood Insurance Rate Map.......cccceierencierincnnnreesnecsin e cnenseesressevessessssenns Appendix
Figure 9 S0i] SUIVEY MAP coviiieceecici et se e e e s Appendix

\00056FDR.doc ii Kiowa Engineering Corporation




General Location and Description

This report addresses the drainage impacts related to the Parker Auto Plaza development. The
development will include construction of automobile sales facilities, an automobile body shop
and future commercial site development. The property is located in the northwest quarter and
southwest quarter of Section 10, Township 6 South, Range 66 West of the Sixth Principal
Meridian. The property lies northwest of the intersection of Parker Road and Lincoln Avenue. It
is bounded on the north by Pine Lane, on the east by Parker Road, Dransfeldt Road and
MacLachlan Subdivision Nos. 1 & 2, on the south by Lincoln Avenue and on the west by the
proposed extension alignment of Twenty Mile Road. The proposed Parker Auto Plaza site
includes approximately 52.7 acres. A vicinity map of the area is included as Figure 3.

The site is covered by native vegetation, including weeds, sagebrush and a few large and smaller
deciduous trees. Baldwin Gulch runs through the property from an existing box culvert under
Parker Road to the proposed extension alignment of Twenty Mile Road.

Approximately 31.6 acres of the site will be utilized for the proposed commercial development
sites described above, The 8.1 acres that surrounds Baldwin Guich and the 100-year flood plain
will be designated open space. This area will remain undeveloped except for a proposed trail
and trailhead area and for channel improvements recommended in the Baldwin Gulch Outfall
Systems Planning Study prepared by the Urban Drainage and Flood Control District.

Drainage Basins and Sub-Basins

Major Basin Description

The site was part of the MacLachlan Property (of which Filing Nos. 1 & 2 are currently
developed). As a result of the review of the final drainage report for the MaclLachian
Subdivision No. 1 (S.A. Miro, Inc., March 1994), and the Newlin and Baldwin Gulches and
Basin 4600-09 Qutfall Systems Study Preliminary Design Report (Kiowa Engineering
Corporation, December 1994), it is apparent that the site lies within a portion of two major
historic basins; Basin 4600-09 and Baldwin Guich. Basin 4600-09 drains directly into Cherry
Creek west of the site. A copy of the Future Major Watershed Boundaries and Reach
Delineations, Baldwin Gulch basin 4600-09 is included in the Appendix of this report as Figure

7. 'The outfall for Baldwin Gulch mto Cherry Creek 1s located approximately one-quarter mile
west of the proposed extension of Twenty Mile Road. In the current condition it appears that a

portion of the flows from the Basin 4600-09 section of the site are being diverted into Baldwin
Gulch by the existing road in the Twenty Mile Road R.O.W. Existing drainage basins are
shown on Figure 1 that is located in the map pocket at the end of this report.
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Site Sub-Basin Description

Most of the flows from the developed lots within the MacLachlan subdivision drain to onsite
detention basins. These detention basins in turn outfall directly into Baldwin Gulch and will
remain in this condition. A small portion of Ponderosa Drive discharges onto the site in the
current condition, and will be conveyed across the site by curb and gutter as Dransfeldt Road
will be extended to Twenty Mile Road during the development of the site. Channel
improvements will be made to Baldwin Gulch as part of the site development. The channel
improvements noted in the Newlin and Baldwin Gulches and Basin 4600-09 Outfall Systems
Study (OSP) Preliminary Design Report were reviewed during the Preliminary Drainage Report
(PDR) for the site. The following modifications have been made to the channel improvements
outlined in the OSP as part of the PDR review by UDFCD and the Town of Parker, Sculpted
concrete drop structures have been substituted for the check structures shown in the OSP. The
sculpted drop structures have replaced the checks so that the channel can be constructed to the
ultimate longitudinal slope anticipated for sandy soils instead of allowing the channel to degrade
over time with check structures as recommended in the OSP. This will minimize the amount of
sediment that could be conveyed to Cherry Creek resulting from the degradation of the invert
along this portion of Baldwin Gulch. The longitudinal slope of the channel was also modified
from 0.94% to 0.6% to reduce the flow velocities in the channel. The proposed improvements to
Baldwin Guich are shown on the Drainage Plan, Figure 2. No further onsite drainage
improvements are needed to convey flows from MacLachlan Subdivisions through the site.

The development of the site will not change the drainage patterns significantly onsite. However
the increase in runoff that accompanies the development of the site will require the construction
of two detention basins. The detention basins are located east of the future alignment of Twenty

Mile Road to regulate discharge from the site into Baldwin Guich. A storm sewer system wiil be
required on the parcels south of Baldwin Gulch in order to convey site runoff from drainage
basins 1B-12B into Detention Basin B south of Baldwin Gulch. A storm sewer system will also
be required to convey flows from drainage basing 1A-5A to Detention Basin A (see Figure 2).

The existing and proposed grading precludes any freatment or detention of the runoff from
Twenty Mile Road basins 3C and 4C and Pine Lane basins 1D and 2D. The Twenty Mile Road
basins will be released to their historic Baldwin Gulch outfall location. The drainage basins
along Pine Lane will be released to their historic outfall location westerly along the south edge of
Pine Lane, eventually reaching Baldwin Gulch. The drainage improvements associated with
Pine Lane will be completed as part of the Pine Lane extension project by Douglas County.

Floodplains

The Baldwin Gulch existing 100-year flood plain is shown on Figure 1 located in a map pocket
at the end of this report. The 100-year flood plain boundary is based in part on the /1977 Flood
Hazard Delineation (FHAD) Report for Baldwin Gulch. The flood plain boundary was
confirmed using Panel Number 080310 0070 D of the FEMA Flood Insurance Rate Map for
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Douglas County, shown in Figure 8 which is located in the Appendix of this report. The
development of this site will include channel improvements to Baldwin Gulch. These
improvements, along with Detention Basin A south of Baldwin Gulch, east of the proposed
Twenty Mile Road extension alignment will be the only grading that will occur within the 100-
year floodplain. The construction of the channel improvements and attendant grading along the
major drainageway will alter the 100-year floodway and floodplain through the site east of the
proposed Twenty Mile Road extension. The proposed 100-year floodplain resulting from the
proposed channel improvements is shown on Figure 2. A conditional Letter of Map Revision
(CLOMR) will be required for this project. The submittal of a CLOMR to FEMA will
commence once the design of the Baldwin Gulch improvements are generally approved and
accepted by the Town of Parker and the Urban Drainage and Flood Control District.

Drainage Design Criteria

Regulations

In accordance with the Town of Parker’s Floodplain ordinance, no temporary or permanent
structures designed for human habitation will be placed in the floodplain. There will be a multi-
use trail proposed along the Baldwin Gulch drainageway. The area adjacent to the low flow
channel and on overbanks will be revegetated with native grasses, trees, and shrubs.

The development of this site will include improvements to the Baldwin Gulch channel, as stated
above. These improvements include four sculpted concrete drop structures as well as grading the
channel to conform to the recommended channel section and reinforcing the channel as
necessary to minimize the adverse affects of erosion along Baldwin Gulch and the lands adjacent
to it. A riprap lined low flow channel of 5-year capacity with a benched channel section above
the low flow area is proposed. The total 100-year flooding depth along the channel through the
site ranges from four to six-feet. A multi-use trail will follow the channel along the north bench
of the drainageway, generally located above the 100-year floodplain. This trail will cross
beneath proposed Twenty Mile Road in a three-sided box culvert. The upstream portion of the
multi-use trail will cross under Parker Road through the north bay of the existing twin box
culvert. The trail will loop up to Parker Road on the north side. The trail will continue south
along Parker Road to the existing multi-use trail located on the south side of Baldwin Gulch and
east of Parker Road. The plan and profile design for Baldwin Gulch has been included in a map
pocket at the end of this report.

The proposed channel improvements will alter the existing channel section for the entire length
of Baldwin Gulch within the project site. As a result of field meetings with the U. S. Army
Corps of Engineers it was determined that a 404 Permit will not be required for the proposed
channel improvements. It was determined that the portion of Baldwin Gulch through the site is
not considered as jurisdictional waters of the United States.
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Development Criteria Reference and Constraints

The Final Drainage Report for MacLachlan Subdivision No. 1 includes portions of this site in its
analysis of historic drainage basins, however, drainage reports including developed conditions
for this site could not be found. This drainage study generally agrees with the Final Drainage
Report for MacLachlan Subdivision No. 1 concerning the historic drainage patterns for the site.

The Final Drainage Report for MacLachlan Subdivision No. 1 describes the developed flows of
the neighboring subdivision. This study indicates that all flows aside from three small basins
will be routed to a detention basin in MacLachlan Subdivision No. 1 and discharged directly into
Baldwin Gulch. Two of the three small basins currently discharge onto the project site. When
Dransfeldt Road is extended to Twenty Mile Road as a part of the development of this site,
runoff from the offsite sub-basins currently discharging will be conveyed by curb and gutter to
the storm sewer system in Dransfeldt Road and Twenty Mile Road and from there to Detention
Basin B.

Hydrologic Criteria

Basin runoff was calculated using the Rational Method. Hydrology for Baldwin Gulch was
obtained from the Newlin and Baldwin Gulches Outfall Systems Planning Study. The 5-year
and 100-year peak discharges for the segment of Baldwin Gulch adjacent to the site are 260
cubic feet per second and 2,100 cubic feet per second, respectively.

Hydraulic Criteria

The drainage systems and street capacities for this site have been designed to accommodate the
S-year initial storm event and the 100-year major storm event as specified in the Town of Parker,

Colorado, Storm Drainage and Environmental Criteria Manual (SDECM). The hydraulic
capacities of the curb inlets were determined using the UDINLET computer model developed by
the University of Colorado at Denver. The initial storm event water spread was used to help
determine the inlet locations in the site. Table 2.4 from the SDECM was used to determine the
maximum allowable water spread for the initial storm runoff and has been included in the
Appendix. An Inlet Capacity Summary spreadsheet is included in the Appendix, showing the
inlet capacities and the minor storm water spread in tabular form. Colorado Department of
Transportation (CDoT) Type R curb inlets will be used throughout the site. City of Denver
Standard No. 16 Open Throat Inlets will be used in areas where there is insufficient area behind
the curb for a curb-opening inlet.

Detention basins for this site have been designed to conform to the 10-year and 100-year
regulated release rates per the aforementioned manual. Detention basins were sized and
discharge rates determined using the UDFCD Detention Formulas. The supporting calculations
associated with the sizing of hydraulic facilities for this development are included in the
Appendix of this report.
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Drainage Facility Details

General Concept

In the current condition, drainage from the proposed site flows into Baldwin Gulch. Calculations
for the analysis of existing drainage basins are presented in the appendix at the end of this report.
The existing Drainage Plan, including drainage basins are shown in Figure 1. The proposed
development seeks to preserve the existing drainage patterns with the exception of routing flows
through detention basins prior to discharging into Baldwin Gulch in order to limit flows from the

developed site to acceptable levels. Calculations for the analysis of developed basins for this
site, as well as calculations for the design of the detention basins and their tributary storm water
convevances are presented in the appendix of this report. The configuration of proposed basins

and their related drainage facilities are presented in Figure 2. Offsite runoff impacting the site is
minimal and will be conveyed across the site with the extension of Dransfeldt Road to be
handled by the drainage facilities discharging to Detention Basin B.

Drainage Basin and Storm Sewer System Description

Runoff from Basin 1A will sheet-flow westerly through a parking lot area to a 10-foot sump curb
inlet (Inlet 1). The flows captured by the inlet will be routed to Inlet 2. Drainage from Basin 2A
will sheet-flow westerly through a parking lot area to a 15-foot curb inlet in sump condition. The
flows will combine with flows from Inlet 1 and be carried by a storm sewer to Detention Basin
A. Flows generated from Basin 3A will sheet-flow westerly through a parking lot area to a 10-
foot sump curb inlet. A storm sewer will route the flows to Detention Basin A. Runoff
generated from Basin 4A will sheet-flow southwesterly through a parking lot area to a 10-foot
sump curb inlet. The flows will be routed to Detention Basin A by a storm sewer.

Runoff from Basin 1B will be carried northerly by curb and gutter along the western side of
Twenty Mile Road. The runoff will be collected by a 15-foot on grade curb inlet at Dransfeldt
Road. Runoff generated within Basin 2B will be carried northerly by curb and gutter along on
the eastern side of Twenty Mile Road. The runoff will be collected by a 10-foot on grade curb
inlet at Inlet 11. Drainage developed from Basin 3B will sheet-flow westerly through a parking
lot area to be collected by a 15-foot sump curb inlet near Twenty Mile Road. The flow will then
be carried by a 24-inch RCP to join with flows at Inlet 20. Runoff generated within Basin 4B
will sheet-flow west through a parking lot area and will be collected by a 10-foot sump curb
inlet. The flow will then be carried to Inlet 20 by a storm sewer. Drainage from Basin 5B will
sheet-flow northwest through a parking lot area and will be collected by a 10-foot sump curb
inlet. The flow will be routed to Inlet 19 through a storm sewer. Drainage from Basin 6B will
sheet-flow northwest through a parking lot area and will be collected by a 5-foot sump curb iniet.
The flow will be routed to Detention Basin B through a storm sewer. Drainage from Basin 7B
will be carried northwest by the Dransfeldt Road curb and gutter to 15-foot curb inlets on grade
at the intersection of Twenty Mile Road. A storm sewer will route the flows into the storm
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sewer system along Twenty Mile Road. Runoff generated from Basin 8B will sheet-flow
directly to Detention Basin B. Runoff gencrated from Basin 9B will sheet-flow westerly to a 15-
foot sump curb inlet. At this point the runoff will combine with the flows in the 36-inch RCP
storm sewer located along the east side of Twenty Mile Road (Twenty Mile Storm Sewer). The
storm sewer will continue north to a manhole to the north of Dransfeldt Road. The Twenty Mile
Storm Sewer will bend at this manhole and be directed into Detention Basin B. The runoff
generated by Basin 10B will be carried along the gutter of the private drive extending into the
commercial development area. The flows will continue along the east curb and gutter of Twenty
Mile Road to a 20-foot inlet (Inlet 18) on grade at the intersection with Dransfeldt Road. The
runoff captured by Inlet 20 will be directed info the Twenty Mile Storm Sewer. Runoff
generated within Basin 11B will sheet-flow westerly through a parking lot area and will be
collected by a 10-foot sump curb inlet near Twenty Mile Road. The flows will be routed into the
Twenty Mile Storm Sewer. Runoff generated within Basin 12B will sheet-flow westerly through
a parking lot area and will be collected by a 10-foot sump curb inlet near Twenty Mile Road.

Flows developed within Basin 1C will be carried southeasterly by a grass-lined swale to enter
Baldwin Gulch. Runoff from Basin 2C will sheet-flow directly to Baldwin Gulch. Drainage
Basins 3C-5C are located along a superelevated portion of Twenty Mile Road. Inlets have been
located along this section of Twenty Mile Road to minimize the amount of flows crossing the
street at points of superelevation. Drainage generated from Basin 3C will sheet-flow onto the
west median curb line of Twenty Mile Road. An inlet will be placed along the west cwb of
Twenty Mile Road to capture the flows. The flows will be conveyed to Baldwin Gulch through a
storm sewer. Flows from Basin 4C will be carried along the west curb and gutter of Twenty
Mile Road to Inlet 27A. The flows will be routed by a storm sewer into Inlet 27. Flows from
Basin 5C will flow onto the east curb and guotter of Twenty Mile Road to Inlet 25 at the low
point. Flows from Basin 6C will flow along the east median curb and gutter of Twenty Mile
Road to Inlet 26 at the low point, A storm sewer will route the flows to Inlet 26 and Baldwin
Gulch. Runoff generated from Basins 1D and 2D will be handled as part of the Pine Lane
Improvements. Runoff generated from Basin 1D is carried northerly along the west curb and
gutter onto Pine Lane. The flows from Basin 2D will be captured by an inlet and conveyed to
the Pine Lane storm sewer system.

Detention Basin Facility Description

The required detention volumes for Detention Basin A are 2.06 acre-feet for the 10-year event
and 2.97 acre-feet for the 100-year event, which includes the WQCV. Calculations for this
detention basin are located in the Appendix of this report. To control the release of flows and
allow for pollutant removal, the detention basin is designed as an Extended Detention Basin
Sedimentation Facility, as shown in Figure EDB-1 in Volume 3 of the Urban Storm Drainage
Criteria Manual, found in the Appendix of this report. The design will include a forebay, trickle
channel and emergency spillway. Modifications to the Figure EDB-1 design were made per the
request of the Town of Parker. The modifications include the elimination of the micropool and

YI00S6FDR.doc 7 Kiowa Engineering Corporation
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APPENDIX A
Hydrologic Calculations
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Parker Auto Plaza
Time of Concentration (Existing)

A 6.1% 0.9 % 11251f 0.01 0.2 ft/sec 0.5 fi/sec 788 sec. 2272 sec. 51.0 min.

B 24% 2.5% 1501f 1105 H 0.01 0.1 ft/sec 1.0 fi/sec 1077 sec. 1163 sec. 37.3 min.

C 1.9% 2.4 % 150 1f 1659 If 0.01 0.1 fi/sec 0.9 fi/sec 1158 sec. 1880 sec. 50.6 min.

D 25% 3.4 % 150 1f 900 If 0.01 0.1 fifsec 1.1 fi/sec 1067 sec. 842 sec. 31.8 min.

E 1.5% 3.9% 150 1f 814 1f 0.01 0.1 fi/sec 0.8 fi/sec 1268 sec. 1072 sec. 39.0 min.
Equations:

Time of Concentratior: (Overland) = 1 §(1.1-C5)L %% § %
C; = Runoff coefficient for five-year flow
L= Length of overland flow in feet{ Length must be less than 1,000 feet for undeveloped area before entering a channel)

S = Slope of flow path in percent

00056hydroxds  Time of Conc (Exist}
Date Prepared: 5(16/03

Kiowa Engineering Corporation
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Parker Auto Plaza
Basin Runoff Calculation (Existing)

Cip' icentratio 1300
A 519,090 sf 11.92 ac 0.05 0.20 51.0 min. 1.8 in/hr 2.9 in/hr 1.1 cfs
B 657,300 sf 15.09 ac 0.05 6.20 37.3 min. 23 iwhr  3.6in/hr 1.7 cfs
C 512,500 sf 11.77 ac 0.05 0.20 50.6 min. 1.9in/hr 2.9 in/hr 1.1 cfs
D 256,610 sf 5.89 ac 0.05 0.20 31.8 min. 2.5in/hr 3.9in/hr 0.7 cfs
E 354,940 sf 815ac 0.05 0.20 39.0 min. 2.21in/hr 3.5 in/hr 0.9 cfs
Equations:

=(28.5P)( 10+

P=0One-hour point rainfall depth (in.)  P(Syr’=1.39%n. P(10yr)=1.64in. P{100yr)=2.60in.
is, 110, Ijog=Average 5, 10 and 100-year Rainfall Inteasity in inches per hour (Fig 5.1, Town of Parker Storm Drainage and Environmental Criteria Manual)

Q=CiA

() = Peak Runoff Rate, in cubic feet per second (cfs)

C = Runoff cocfficient representing a ration of peak runoff rate to average rainfall

intensity for a duration equal to the rumoff time of concentration.

1= average rainfall intensity in inches per hour

A= Drainage area in acres

00056hydro.ds  Runoff (Exist)
Date Prepared: 5/16/03

5/16/03

Kiowa Engineering Corporation
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Parker Auto Plaza
Runoff Coefficient Calculation {Developed)

» TAAA T396ac 9031% 081 088  0.73 3
A sA 1.50ac 969% 014 040 001  0.04
15.45 ac_100.0 % 075 0.83

—
il LG =
18,38-7B,9B-13B 16.83ac 85.84% 0.8l 0.83 0.76
: 2B 094ac 478% 0.54 0.66 0.03 0.03
=) &B 184ac 938% 0.14 0.40 0.01 0.04
19.61 ac 100.0 % 0.73 0.82
00G55hydroxls  Runoff Coef Kiowa Engineering Carparation

Date Printed: 5/23/2004 Project No, DOD56
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Time of Concentration (Developed)

Parker Auto Plaza

1A 80% 3.0% 851 4301 ﬁ——“'"—"o.z Tsec 3.4 It/sec 8. 0min. 2. min. 1-6.1 mm | TZ9mmn | 10T I,
2A 3.0%  3.0% | 1001f 3601f 0.14 0.1 ft/sec 3.4 fifsec 12.0min. 1.8 min. | 13.8min. | 12.6min. | 12.6 min.
3A 1.0% 3.0% g01f 4101 0.14 0.1 ft/sec 3.4 ftfsec 15.5min.  2.0min. | 17.5min. | 12.7 min. 12.7 min.
4A 30% 13% F01f  3501f 0.14 0.1 ft/sec 2.2 fifsec 10.0 min. 2.7min. | 12.7min, | 2.3 min. 12.3 min.
SA 40% 1.0% | 1101f  S50If 0.14 0.2 fi/sec 1.6 ft/sec 114 min. O5min. | 11.9min. | 10.9 min. 10.9 min.
1B 30%  1.5% | 201f  5001f 0.14 0.1 ft/sec 2.3 fi/sec 54min. 3.6 min 9.0 min. 12.9 min. 9.0 min.
2B 1.0% 1.5% | 2001f S5501f 0.14 0.1 fi/sec 2.3 fi/sec 244 min. 4.0min. | 284 min. | 14.2 min. 14.2 min,
38 3.0%  1.0% | 60If 2301f 0.14 0.1 ft/sec 2.0 ft/sec 93min. 1.9min. { 11.2min. | 11.6 min. § 11.2 min.
4B 8.0% 2.5% 30 3501f 0.14 0.1 fi/sec 3.1 fi/sec 4.7min. 1.9 min. 6.6 min. 12.1 min. 6.6 min.
3B 80% 2.0% | 401f  300If 0.14 0.1 fifsec 2.8 ft/sec 55min. 1.8 min. 7.3 min. 11.5 min. 7.3 min,
6B 30% 35% | 601f 4001f 0.14 0.1 fi/sec 3.7 fi/sec 93min. 1.8min | IlLlmin | 12.6min. | 11.1 minm.
7B 4.0% 4.5% 151f 3401f 0.14 0.1 ft/sec 4.2 ft/sec 4.2min. 2.1 min. 6.4 min. 13.1 min. 6.4 min.
8B 3.0% 1.0% 801f 140 1f 0.14 0.1 ft/sec 1.6 fi/sec 10.7 min. 1.5 min. 12.2 min. 11.2 min. 11.2 min.
93 50% 3.0% 501 350If 0.14 0.1 ft/sec 3.4 fifsec 7.3 min, 1.7 min. 8.9 min. 12.2 min. 8.9 min.
10B 3.0% 25% 201f  5001f 0.14 0.1 ft/sec 3.1 fi/sec 54 min. 2.7 min. 8.0 min. 12.9 min. 8.0 min.
1B 30%  25% | 251 2504 0.14 0.1 ft/sec 3.1 fi/sec 6.0min. 1.3 min. 7.3 min. 11.5 min. 7.3 min.
128 3.0% 25% | S0 40031f 0.14 0.1 ft/sec 3.1 fi/sec 85min. 22min. } 10.6 min. } 12.5min. | 10.6 min.
138 1.0% 1.0% | 1501f 4501f 0.14 0.1 ft/sec 2.0 ft/sec 21.2min. 3.8min. | 249 min. | 133 min. | 13.3 min.
1C 1.0% 2.0% | 2001f 4501f 0.14 0.1 fi/sec 1.0 fifsec 244 min,  7.S5min. | 31.9min. | 13.6 min 13.6 min.
2C 1.0% 1.0% | 2351f 14901f 0.14 0.0 ft/sec 1.5 fi/sec 86min. 16.6min | 25.2min. | 184 min. | 184 min
aC 20% 1.0% | 1501f 7001f 0.14 0.1 ft/sec 3.4 ft/sec 168 min. 3.4min. | 202 min. | 14.7min | 14.7 min
4C 1.0% 1.1% 101f  5001f 0.14 0.0 ft/sec 2.1 fi/sec 55min. 4.0 min 9.4 min. 12.8 min, 9.4 min.
5C 20% 10% | 60 2001f 0.14 0.1 ft/sec 3.4 ft/sec 10.6min.  1.0min. § 11.6min. | 114 min. | 11.4 min.
6C 20% 1.0% 103 3401f 0.14 0.0 ft/sec 1.6 ft/sec 43 min. 3.5 min. 7.9 min. 11.9 min. 7.9 min.
7C 20% 1.0% 101 2201f 0.90 0.2 ft/sec 3.4 fi/sec 0.9min. 1LImin | 5.0min 11.3 min. 5.0 min.
1D 20% 20% 161f  3501f 0.14 0.0 ft/sec 2.8 ftfsec 43min. 2.1 min. 6.4 min. 12.0 min. 6.4 min.
2D 10.0% 3.0% | 301f 1001f 0.14 0.1 fi/sec 3.4 fi/sec 44 min. 0.5min. | 5.0min. 10.7 min. 5.0 min.
3D 100% 3.0% 101f  4001f 0.14 0.1 fi/sec 3.4 fi/sec 2.5min, 2.0 min. 5.0 min, 12.3 min. 5.0 min.
DP1 A Basins 1.0% 3.0% 801f 410 0.14 0.1 fifsec 3.4 fi/sec 15.5min. 2.0min. | 17.5min. | 12.7 min. 12.7 min.
DP 2 B Basins 3.0% 1.5% §0If 15601f 0.14 0.1 fi'sec 2.3 fi/sec 107 min. 11.3min, | 22.0 min. | 19.1 min. 19.1 min.
Equations:

1; (Overland) = 1.8(1.1-CoL ** § 9%

Cs = Runoff coeflicient for five-year flow

L = Length of overland flow in feet
$ = Slope of flow path in percent

00056hydroxds  Time of Conc

Date Prepared: 6/23/2004

te Check = (L/180)+10
L = Overall Length
Fig. RO-1: Average velocities for Estimating Travel Time
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Parker Auto Plaza
Basin Runoff Calculation (Developed)

1A 124,700 st  2.86 ac 0.81 0.88 10.1 min. 37iwhr 7.0 i%)/hr 8.7 cfs 17.7 cfs 1A
2A 158,280 sf 3.63 ac (.81 0.88 12.6 min. 34in/hr 6.4 in/hr 10.1 efs 20.5 cfs 2A
3A 140,800 sf 3.44 ac 0.81 0.88 12.7 min. 34in/hr 6.4 in/hr 9.5 cfs 19.3 cfs A
44 175,180 sf 4.02 ac 0.81 0.88 12.3 min. 34in/br 6.4 in/hr 11.2 cfs 22.8 cfs 4A
5A 65,250sf  1.50 ac (.14 0.40 10.9 min, 3.6inhr 6.8 in/hr 0.8 cfs 4.1 cfs SA
1B 26,630sf 0.61 ac 0.81 0.88 9.0 min, 3.9in/hr 7.3 in/hr 1.9 cfs 3.9 cfs 1B
2B 40,850 sf 094 ac 0.54 0.66 14.2 min. 3.2in/br 6.1 in/hr 1.6 cfs 3.8 cfs 2B
3B 114,100 sf  2.62 ac 0.81 0.88 11.2 min. 3.6in/hr 6.7 in‘hr 7.6 cfs 15.5 cfs 3B
4B 83,300sf 191 ac 0.81 0.88 6.6 min, 4.4 inhr 8.1 in/hr 6.7 cfs 13.7 cfs 4B
5B 71,2005t 1.63 ac 0.81 (.88 7.3 min. 42in/hr 7.9 in/hr 5.6 cfs 11.4 cfs 5B
6B 63,550sf 146 ac 0.81 0.88 11.1 min. 3.6in/ar 6.7 in/hr 4.3 cfs 8.7 cfs 6B
7B 51,720sf  1.19ac 0.81 0.88 6.4 min. 44in/hr 8.2 in/hr 4.2 cfs 8.6 cfs 7B
8B 80,100 sf 184 ac 0.14 .40 11.2 min. 3.6inhr 6.7 inhr 0.9 efs 4.9 cfs gB
9B 116,400 sf  2.67 ac (.81 (.88 8.9 min, 39in/hr 74 in/hr 8.5 cfs 17.3 cfs 9B
10B 46,600 sf  1.07ac 0.81 0.88 8.0 min. 4.1in/hr 7.6 in/hr 3.5 cfs 7.2 cfs 10B
11B 59,600 st  1.37 ac 0.81 0.88 7.3 min. 4.2in/hr  7.9in/hr 4.7 cfs 9.5 cfs 11B
12B 100,200 sf 230 ac 0.81 0.88 10.6 min. 3.7in/hr 6.9 in/hr 6.8 cfs 13.9 efs 12B
13B 65,200 1.50ac 0.81 0.88 13.3 min. 33in/hr 6.2 in'hr 4.¢ cfs 8.2 cfy 138
1C 72,910 st 1.67 ac 0.54 0.66 13.6 min. 33in/hr 6.2 in/hr 3.6 cfs 6.8 cfs 1C
2C 361,300 sf 829 ac 0.14 0.40 18.4 min. 29in/hr 5.3 in/hr 3.3 cfs 17.7 ¢fs 2C
3C 43,100 sf  0.99ac 0.81 0.88 14.7 min. 32 m/hr  6.0in/hr 2.6 cfs 5.2 cfs 3cC
4ac 32,500sf 0.75ac 0.81 0.88 9.4 min, 3.8in/hr 7.2 in/hr 2.3 cfs 4.7 cfs 4C
5C 42.640sf 098 ac 0.81 0.88 11.4 min. 3.6in/hr 6.7 in/hr 2.8 cfs 5.7 cfs 5C
6C 22.020sf 051 ac 0.81 (.88 7.9 min. 4.1in/hr 7.7 in/hr 1.7 efs 3.4 cfs 6C
gL 37,700 s 0.87 ac 0.90 0.96 5.0 min. 4.7in/br 8.8 in/hr 3.7 cfs 7.3 cfs 7C
1D 21,080 sf 048 ac 0.81 0.88 6.4 min. 44in/br 8.2 in/hr 1.7 cfs 3.5 cfs 1D
2D 17360 sf 040 ac 0.81 0.88 5.0 min. 47in/hr 8.8 in/hr 1.5 ¢fs 3.1 cfs 2D
D 25,680 sf 0.59 ac 0.81 0.88 5.0 min. 47in/hr 8.8 in/hr 2.3 cfs 4.6 cfs 3D
DP1 A Basins 673,210sf 1545ac 0.75 0.83 12.7 min. 34in/hr 6.4 in/hr 39 cfs 82 cfs DP1
DP2 B Basins 919.450sf 21.1]1 ac 0.74 0.83 19.1 min. 2.8in/hr 5.2 in/hr 44 cfs 92 cfs DP 2
Equations:

I=(28.5P)(10+t,) 578

P=One-hour point rainfall depth (in.) P(Syr)=1.3%in. P(100yr)}=2.60in.

s, 1g hpg=Average 5, 10 and 100-year Rainfall Intensity in inches per hour (Fig 5.1, Town of Parker Storm Drainage and Environmental Criteria Mamual)

Q= CiA

Q = Peak Runoff Rate, in cubic fiet per second (cfs) {Initial Storm=0Qs Major Storm=Qg0}

C = Runoff coefficient representing a ration of peak runoff rate to average rainfall

intensity for a duration equal to the runoff time of concentration.
i= average rainfafl intensity in inches per hour
A = Drainage area in acres

00056hydroxds  Runoff
Date Prepared: 7/11/2004

Kiowa Engineering Corporation
Project No. 00056
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DRAINAGE CRITERIA MANUAL (V. 1) RUNOFF

I TABLE RO-3
Recommended Percentage Imperviousness Values
Land Use or Percentage
Surface Characteristics Imperviousness
Business;
Commercial areas 95
Neighborhood areas 85
Residential:
Single-family *
Multi-unit (detached) , 80
Multi-unit (attached) 75
Half-acre lot or larger *
Apartments 80
industrial:
Light areas 80
Heavy areas 90
Parks, cemeteries 5
Playgrounds 10
Schools 50
Railroad yard areas 15
Undeveloped Areas:
Historic flow analysis 2
- - Greenbelts, agricultural. ot L2
Off-site flow analysis 45
. {when land uss not defined)
B Streets:
Paved 100
Gravel (packed) 40
Drive and walks 80
Roofs 90
Lawns, sandy soil 0
Lawns, clayey soii 8]

o *sSes Figures RO-3 through RO-5 for percentage imperviousness., _ . . . _ .

Based in part on the data collected by the District since 1969, an empirical relationship between C and
the percentage imperviousness for various storm return periods was developed. Thus, values for C can
be determined using the following equations (Urbonas, Guo and Tucker 1980).

C, =K, + (131 - 144> +1.1351 - 0.12) for C4 = 0, otherwise C4=0  (RO-6)
Cop = Kop + (0.8587% = 0.7861% + 0.774i + 0.04) (RO-7)
Cp = (CA + CCD)/2

in which:

i = % imperviousness/100 expressed as a decimal {ses Table RO-3)

06/2001 RO-9
Urban Drainage and Flood Contral District
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DRAINAGE CRITERIA MANUAL (V. 1) RUNOFF
TABLE RO-5
Runoff Coefficients, C
Pearcentage
Imperviousness Type C and D NRCS Hydrologic Soil Groups
2-yr 5-yr 10-yr 25-yr 50-yr 100-yr

0% 0.04 0.15 0.25 0.37 0.44 0.50
5% 0.08 0.18 0.28 0.39 0.46 0.52
10% 0.11 0.21 0.30 0.41 0.47 0.53
15% 0.14 0.24 0.32 0.43 0.49 0.54
20% 0.17 0.26 0.34 0.44 0.50 0.55
25% 0.20 0.28 0.36 0486 0.51 0.56
30% 0.22 0.30 0.38 047 0.52 0.57
35% 0.25 0.33 0.40 048 0.53 0.57
40% 0.28 0.35 0.42 0.50 0.54 0.58
45% 0.31 0.37 0.44 0.51 0.55 0.59
50% 0.34 0.40 0.46 0.53 0.57 0.60
55% 0.37 0.43 0.48 0.55 0.58 0.62
60% 0.41 0.46 0.51 0.57 0.60 0.63
65% 0.45 0.49 0.54 0.59 0.62 0.65
70% 0.49 0.53 0.57 0.62 0.65 0.68
75% 0.54 0.58 0.62 0.66 0.68 0.71
80% 0.60 0.63 0.66 0.70 0.72 0.74
85% 0.66 0.68 0.71 0.75 0.77 0.79
90% 0.73 0.75 0.77 0.80 0.82 0.83
55% 0.80 . 0.82 0.84 0.87 0.88 0.89
100% 0.89 090 [ 092 0.94 0.95 0.96

' Type B NRCS Hydrologic Soils Group

0% 0.02 0.08 0.15 0.25 0.30 0.35

5% 0.04 0.10 0.18 - 0.28 0.33 - 0.38
10% 0.06 | 0.14 0.22 0.31 0.36 0.40
15% 0.08 0.17 0.25 0.33 0.38 0.42
20% 0.12 0.20 0.27 0.35 0.40 0.44
25% 0.15 0.22 0.30 0.37 0.41 0.46
30% 0.18 0.25 0.32 0.38 0.43 0.47
35% 0.20 0.27 0.34 0.41 0.44 0.48
40% 0.23 0.30 0.36 0.42 > 0.46 0.50
45% 0.26 0.32 0.38 0.44 0.48 0.51 -TWE 8
50% 0.29 0.35 0.40 0.46 0.49 0.52
55% 0.33 0.38 0.43 0.48 0.51 0.54
60% 0.37 0.41 0.46 0.51 0.54 0.56
65% 0.41 0.45 0.49 0.54 0.57 0.59
70% 0.45 0.49 0.53 0.58 0.80 0.62
75% 0.51 0.54 0.58 0.62 0.64 0.66
80% 0.57 0.59 0.63 0.66 0.68 0.70
85% 0.63 0.66 0.69 0.72 0.73 0.75
90% 0.71 0.73 0.75 0.78 0.80 0.81
95% 0.79 0.81 0.83 0.85 0.87 .88
100% 0.89 0.90 0.92 0.94 0.85 0.96

06/2001 RO-11
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TOWN OF PARKER ) . STORM DRAINAGE AND ENVIRONMENTAL CRITERIA MANUAL

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 hydrologm analysis of the initial and major storm
events for both the historic and fully developed site conditions are 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 {District) 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 criteria 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-
Prequency Atlas of the Western United States, Volume III- Colorado. The design storm
events developed and utilized are the same as those used by the District.

The one-hour point ramfall depths for dlfferent freguency events are shown in Table 5 1.
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.

[= (28.5P1)/ (10+t)0786

Where, = rainfall intensity (in/hz)
Pi = one-hour point rainfall depth (in).
t. = time of concentration (min)

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

Table 5.1
ONE-HOUR POINT RAINFALL
Frequency of Design Qne-hour Paint
Event Rainfall, P,

o) (in)

2 0.99

5 1.39

10 1.64

25 1.98
50 2.31
100 _ 2.60

SECTION 5.00C 53 NOVEMBER 2002




TOWN OF PARKER

STORM DRAINAGE ANG ENVIRONMENTAL CRITERIA MANUAL

Intensity, Duraticn, Frequency
Parker, Colorado
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Figure 5.1 Rainfall Intensity Versus Duration Curves for Parker, Colorado
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Hydraulic Calculations
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TOWN OF PARKER ) STORM DRAINAGE AND ENVIRONMENTAL CRITERIA MANUAL

Table 2.3

RECURRENCE INTERVALS (years) FOR
INITIAL AND MAJOR STORM RUNOFF DESIGN

Land use Initial Starm Major Storm
Residential 2 100
Open SpacefAgriculivral 2 100
Schoot ) 2 100
Commercial/Business/Industrial 5 100

251  STREETS

Streets are an integral part of the urban drainage system and may be used for transportmg
storm runoff up to design limits. The design engineer should recognize that the primary
purpose of streets is for traffic. Therefore, use of streets for storm runoff must be limited.

Although street criteria are formulated to allow certain drainage, streets should not
routinely be considered as major drainageways. The Town of Parker, prohibits the practice
of discharging offsite culverts and other non-local drainage outfalls onto streets. Storm
drains should not outfall onto streets, but should be piped to suitable outfalls in a swale,
channel, or detention basin. Street criteria should be applied to storm runoff flows
emanating from building lots and other streets rather than dlscharges from major offsite
drainageways flowing into streets.

Town of Parker criteria for allowable uses and depth of flow for initial and major storm
runoff events is presented in Table 2.4, Table 2.5, and Table 2.6

Table 2.4
ALLOWABLE USE OF STREETS FOR INITIAL STORM RUNOFF
Street
Classification  1Maximum Theaoretical Encroachment
Local - No curb overtopping. Fiow may spread to crown of street.
. Collector No curb overtopping. Flow spread must leave at least a 10 foot width free of water.
Arterial No curb overtopping. Flow spread must Ieave at least two lanes free of water, one 10

foot lane each direction.

Where no curbing exists, encroachment should not extend past the street right-of-way. The maximum
allowable street flow shall be the product of the flow calculated at "maximum theoretical street
encroachment” and required reduction factor, See Section 6.4

SECTION 2D0C 222 NOVEMBER 2002



Parker Auto Plaza
inlet Capacity Smmary

i Interior 10 ft Sump } } 17.9 cfs — 17.2 cfs 1efs Basin TA

2 Interior 151t Sump 20.7 cfs 24.3 cfs (4 cfs) Basin 2A

3 Interior 10 ft Sump 19.5 cfs 19.1 efs 0 cfs Basin 3A

4 Interior 104t Sump 23.1cfs 19.5 efs 4 cfs Basin 4A

10 20Mile Rd | 151t Grade 1.9 cfs 13 f 3.7 cfs 3.6 cfs 0 cfs Off Site Basin 1B

11 20Midle Rd | 10ft Grade 1.6 cfs 6.6 ft 3.8 cfs 3.0 efs 1efs Inlet 18 Basin 28

12 Interior 10 f Sump 8.2 cfs 9.2 cfs (1 cfs} Basin 13B

13 Interior 10 £ Sump 13.7 cfs 13.5 cfs Ocfs Basin 4B

14 Interior 10 ft Sump 11.4 cfs 13.6 cfs (2 cfs) Basin 5B

15 Interior Sh Sump 8.8 cfs 8.2 cfs 1cfs Detention Basin | Basin 6B

16 Dransfeldt | 15ft Grade 2.1 cfs 551t 4.3 ofs 3.6 efs 1cfs Inlet 27 1/2 Basin 7B
16a Dransfeldt 15t Grade 2.1 cfs 5514t 4.3 cfs 3.6 cfs 1 ¢fs Inlet 27 1/2 Basin 7B

17 Interior 15 fi Sump 17.3 efs 18.9 cfy (2 ofs) Basin 9B

I8 20 MileRd | 15ft Grade 3.5cfs 123 ft 7.2 ofs 6.4 cfs 1 cfs Off Site to the west| Basin 108, Carry Inlet 11
19 Interior 101t Sump 9.5 cfs 11.3 efs (2 cfs) Basin 11B

20 Interior 10 ft Sump 13.9 cfs 18.3 efs {4 cfs) Basin 12B

21 Interior 10 f Sump 15.5 cfs 15.5 cfs Ocfs Basin 3B

25 20Mile Rd | 101t Sump 2.8cfs 9.1ft 7.0 cfs 11.6 cfs (5 cfs) Basin 5C, Carry Inlet 27
26 20 Mile Rd | 3.251t Sump 1.7 cfs 6.9t 4.3 cfs 5.8 cfs (2 cfs) Basin 6C, Carry Inlet 27a
27 20 Miie Rd 10f Grade 2.6 cfs 13.7 ft 5.9 cfs 3.4 cfs Jefs Inlet 25 Basin 3C, Carry Inlet 16,16a
27a | 20MileRd | 10ft Grade 23 cfs 10.9 ft 4.7 ofs 2.9 cfs 2 efs Inlet 26 Basin 4C

28 20 Mile Rd 5t Grade 1.5 ¢fs 10.1 & 3.1cfs 1.6 ofs 2cfs Basin 2D

40 Parker Rd St Sump 3.7 cfs 3.6 1t 7.3 cfs 6.2 cfs 1 cfs Baldwin Gulch Basin 7C

Town of Parker Criteria (Pg 6-15, Section 6.3.5): A 50% reduction factor should be used on carry over flows when determining the amount of flow entering a downstream inlet, due
to Carry Over.

Table 2.4: Allowable Use of Streets for Initial Sterm Runoff (3-year Runoff)
Collector: No curb overtopping, Flow spread must leave at least a 10-ft width free of water.

Dransfeldt Rd Maximum Flow Spread = 16.0 ft
Arterial: No curb overtopping. Flow spread must leave at least two lanes free of water, one 10-ft lane each direction.
Twenty Mile Rd Maximum Flow Spread = 17.0 ft
00056hydroxls  Inlet Capacity Kiowa Engineering Corporation

Date Prepared: 7/14,/2004 Project No. D056
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APPENDIX C
..... Detention Basin Calculations
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WQCV =
% Impervious(l) =

(.45 inches
95 %

Parker Auto Plaza

Detention Basin Calculations

WQCV (Water Quality Capture Volume) taken from Fig. EDB-2, Volume 3 of the Urban Storm Drainage Criteria Manual for the basin imperviousness shown.
Percent Impervious taken from Table RO-3, Volume 1 of the Urban Storm Drainage Criteria Manual

WQCV =

0.045 *A

WQCV=WQCV/12* A% 12

A= Arca

Required Detention Storage Volume =K A

Ky =
K=

Kyo = {0.951-1.9)/1000

0.08835
0.14749

Ky = (1.781-0.00212-3.56 Y1000

Unit Flow Release Rate (cfs/acre)
Hydrologic Soil Group

U=

Usge =

B
0.23
0.85

—

Detention Basin A

1545 ac

1.37 ac-ft

59,460 cf

2.28 ac-ft 99,261 cf

0.70 ac-ft 30,285 cf

pa

2.06 ac-ft 89,745 cf

2.97 ac-ft 129,546 cf

3.6cfs 13.1 cfs

Detention Basin B

21.20 ac

1.87 ac-ft

81,589 f

313 acft 136,203 of

0.95 ac-ft 41,556 ¢f

2.83 ac-ft 123,145 cf

4.08 ac-ft 177,759 cf

4.9 cfs 18.0 cfs

Vi=Ky A
Release Rate = Area * Ux

Ux= Recommended Maximum Allowable Unit Flow Release Rates {cfs/acre) of Tributary Catchrment (Table SO-1, Urban Drainage and Flood Control District - Yolume 2)

00056hydraxis  Basin Volume
Date Prepared: 11,/23/2003

Kiowa Engineering Corporaticn
Project No, 02056
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Parker Auto Plaza
Detention Basin Calculations

Presedementation / Forebay Sizing

Detention Basin A
wQCv 30,285 cf
10% WQCV 3,029 of
Qrifice Eqn Coef. (C 0.50
Forebay Size Pipes Out of Forebay - Orifice Calculati
Forebay Pipe il % Total | Weighted orebay Semici 5 Minute ) ) e ) ore ay. s .a ation .
Number o Flow |Forebay Area| Depth Surface EMICITC. | iy Flow ?lpe 1 Pipe 1 Pipe 2 Pipe 2 :.Plpe 3 Pipe 3 Total
Area Radii Diameter Flow Diameter Flow Diameter  Flow Flow
S2 37chts | 46.84 % 1,418 cf 2.0 ft 709 sf 21 ft 4.7 cfs 8 inches 1.8¢fs | 10inches 2.8cfs Oinches 0.0cfs 4.6 cfs
S3 19c¢fs | 24.05% 728 of 2.01t 364 sf 15 ft 24 cfs 6 inches 1.0cfs 6 inches 1.0cfs Oinches 0.0cfs | 2.1cls
54 23c¢ls {29.11% 882 cf 201t 441 sf 17 f 2.9 cfs 6 inches 1.0 cfs 8 inches 1.8 c¢fs Oinches 00cfs | 2.9cfs
79.0 cfs [100.00 %) 3,029 cf 9.5 cfs
Orifice Equation:
Q=CA(2gH)™
C = Orifice coefficient (dimensionless)
A = Cross-sectional area of opening, in sf
@ = Gravitational acceleration constant, 32.2 ft/sec®
H = Head above the centerline of the pipe, in ft
Detention Basin B
WwWQCLCv 41,556 cf
10% WQCV 4,156 cf
Orifice Eqn Coef, (C (.50
. . Forebay Size ) Pipes Out of Forebay ~ Orifice Calculation
Forebay Pipe Flow % Total | Weighted Surface  Semicirc 5 Minute Pipe 1 Pive 1 ' Pine 2 Pine 2 Pipe 3 Pine 3 Total
Numb Fl Forebay Ar urfac . | Drain FI ipe ipe ipe ipe e ipe
Hmber o orebay Area)  Depth Area Radii rean Fow Diameter  Flow Diameter Flow Diameter  Flow Flow
S10 92cfs {100.00%] 4,156t 201 2,078 sf 360 13.9cfs | 12inches 3.9c¢fs | 12inches 39cfs | 12inches 3.9cfs | 11.6cfs
92.0cfs [100.00%| 4,156cf 11.6 cfs

0005Bhydroxls  Basin Velume

Kiowa Engineering Corporation
Date Prepared: 11,/23/2003

Praject No. 00056
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DRAINAGE CRITERIA MANUAL (V. 3) STRUCTURAL BEST MANAGEMENT PRACTICES

0.50 /
0.45 :

Extended Detention Basin
40-hour Drain Time )

0.40 | | ~
0.35 Constructed Wetland Basin A
- k. 24-hour Drain Time
<
= 0.30 5 wocv=ato 91/°-1.16i% +0.788 v
§0.25 —~
= 0.20 e
5] ‘/
g — 11
.15
6-hr drain tima a = 0.7 //)<
12-hrdraintime a=08 | " :
0.10 4+— 24-hrdraintime a=05 = Retention Pond, Paraus Pavement
40-hr draintime a=1.0 Detention and Porcus
W Landscape Detention
0.05 12-hour Drain Time
O.GO___ . J P R e P TIPY. SRt .44....,”!, ‘.__.._._]t..._.‘.. --":EL-_-“ Y B

0 €1 02 03 04 05 06 07 08 089 1

Total Imperviousness Ratio {/ =/,.,,/100})

_ FIGURE EDB-2

Water Quality Capture Voluma (WQCV), 80" Parcentile Runoff Event

8-44 Rev. 6-2002

Urban Drainage and Flood Control District




STORAGE DRAINAGE CRITERIA MANUAL (V. 2)

attempt to account for the effects of the WQCV on all control levels whenever it performs watershed-level
drainage and flood control system master plans.

3.2 Sizing of On-Site Detention Facilities

3.2.1 Maximum Allowable Unit Release Rates for On-Site Facilities. The maximum allowable unit

release rates per acre for on-site detention facilities for a number of design return periods are listed in

Table 8O-1. These rates apply unless other rates are recommended in a District-approved master plan.

The predominant soil group for the total tributary catchment shall be used for determining the allowable
release rates. Multiply the unit rates provided in Table SO-1 by the tributary catchment's area to obtain
the actual design release rates in cubic feet per second (cfs). Whenever Natural Resources
Conservation Service (NRCS) soil surveys are not available for the portion of a county being studied,
extrapolate their types using sof! investigations at the site,

TABLE S0-1
Recommended Maximum Allowable Unit Flow Release Rates (cfs/acre) of Tributary Catchment
Design Retun . NRCS Hydrologic Soil Group. N
Period
(Years) A B C&D
2 0.02 0.03 0.04
5 0.07 0.13 0.17
10 0.13 0.23 0.30
25 0.24 0.41 0.52
50 0.33 0.56 0.68
] 100 0.50 0.85 100

3.2.2 Empirical Equations for the Sizing of On-Site Detention Storage Velumes. Urbonas and
Gliddan (1983), as part of the District's ongoing hydrologic research, conducted studies that evaluated

peak storm runoff flows along major drainageways. The following set of empirical equations provided
preliminary estimates of on-site detention facility sizing for areas within the District. They are not intended
for use when off-site inflows are present or when mulli-stage controls are fo be used {e.g., 10- and 100-
vear peak control} at the storage facility. In addition, these equ'atiohs are not intended to reptace detailed
hydrologic and flood routing analysis, or even the analysis using the Rational Formula-based FAA method
for the sizing of detention storage volumes. The District does not promote the use of these empirical
equations. It doeé not object, however, to their use by local governments who have adopted them or
want to adobt therﬁ as minimum requirements for the sizing of on-site detention for small catchments

within their jurisdiction. [f the District has a master plan that contains specific guidance for detention

S0-8 06/2001 -

Urban Drainage and Flood Control District




APPENDIX C.1
Detention Basin A Calculations
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Parker Auto Plaza
Detention Basin Earthwork Calculation

Detention Basin A

448 sf 134 cf 03 fi 134 cf 0.003 ac-fi 78
3,743 sf 3,743 cf 13 % 3,877 f 0.09 ac-ft 79
13,299 sf 13,299 cf 231 17,175 f 0.39 ac-ft 80
22,546 st 22,546 cf 338 39,721 cf 0.91 ac-ft 81
27,000 sf 27,000 ¢f 43 % 66,721 cf 1.53 ac-ft 82
30,125 sf 30,125 cf 531t 96,846 cf 2.22 ac-ft 83
33,225 sf 33,225 ¢f 6.3 1ft 130,071 cf 2,99 ac-ft 84
36,075 sf 36,075 cf 731 166,146 cf 3.81 ac-ft 85
Water Quality Capture Volume= 30,285 cf
WQCYV Elevation = 80.58 1t
10yr Water Volume = 89,745 cf
10yr Water Surface Elevation = 82.76 ft
100yr Water Volume = 129,546 cf
190yr Water Surface Elevation = 83.98 ft

00G56hydroxls Basin A
Date Prepared: 4/17,/2004

Kiowa Engineering Carporation
Project No. CO058
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