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ENGINEER’S STATEMENT

This report for the final design of Parker Town Hall Expansion 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. | understand that the Town of Parker and its designated town authority do not and will
not assume liability for drainage facilities designed by others.

Megan H. Vogt, P.E.
Registered Professional Engineer
State of Colorado No. 47666
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l. GENERAL LOCATION AND DESCRIPTION

A. Location
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The site is located at 20120 Mainstreet in Parker, Colorado, and contains the existing Parker Town
Hall facility. The site includes the existing building with a footprint of roughly % acre, and about 1%
acres of pavement including parking lot and sidewalks. The total property area is 6.67 acres
(290,350 sq. ft.) including Lots 1 and 2.

The exact location is Lots 1 and 2, Parker Town Hall, 3" Amendment, Subdivision Exemption Plat
located in the Northwest V4 of Section 23, Township 6 South, Range 66 West of the 6" P.M.

The site is bound by Main Street on the north, East Main Street to the east, Pikes Peak Avenue on
the south and “Old Town Hall” to the west. The site is adjacent to Sulphur Guich, which lies south of
the site. The site is tributary to an existing regional water quality pond (“Town Hall Pond”), which is
located southwest of the site and serves the site as well as other surrounding developments. The
Town Hall Pond discharges into Sulphur Guich.

Surrounding subdivisions include Rowley Down to the south, Mainstreet and Pine Marketplace to the
north, Civic Center to the west, and Parker Vista to the east.

B. Description of Property

The existing site is developed with parking areas, landscape islands, sidewalks, and utilities serving
the existing Town Hall. Old Town Hall is located west of the site at 20118 Mainstreet. Pikes Peak
Ave. bounds the site on the south and east, and provides vehicular access from E Main Street and
from Mainstreet via PACE Center Drive.

The existing facility sits below E Main Street by several feet, with a large hillside separating the
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facility from the street. General speaking, the site slopes from north to south, and gently from east to
west. Developed runoff from the site is conveyed via the existing underground storm network to the
existing Town Hall Pond located east of the PACE Center.

The existing soils are primarily in Hydrological Group B with a small portion in Group A. The NRCS
Web Soil Survey is included in Appendix A for reference.

C. Proposed Development

The existing Town Hall facility will be expanded to include a two-story addition to the east. The
expansion will have a footprint of about 18,900 square feet. No below-grade interior space is
proposed, though there will be portions of the building which fall below the exterior grade.

The proposed design includes revisions to the existing parking lot to accommodate the addition. The
existing round-about will be reconfigured, and the existing curb cut serving the round-about will be
closed in lieu of a new entrance which will better support the new primary entrance to the facility.
The proposed land use matches the existing land use, continuing to provide public Town Hall
facilities as well as office space for Town of Parker staff.

D. Floodplain

Per the Flood Insurance Rate Map Number 08035C0069F, dated September 30, 2005, the project
site is located within FEMA Unshaded Zone which is defined as: “areas determined to be outside of
the 0.2% annual chance (500-year) floodplain”.

Sulphur Gulch lies south of the property and is noted as Zone AE. This area is not anticipated to
impact the site which is outside of limits of construction and disturbance. The nearest floodplain
contour to the Town Hall’'s site is 5886, which is 1.7’ lower than the existing local low point (design
point 3 on the proposed drainage plan). We understand that the Town Hall site has not experienced
any flood conditions in recent years.

DRAINAGE BASINS AND SUB-BASINS

A. Major Basin Description

Based on the “Town of Parker, Town Hall Water Quality Basin, Design Report”, by Moser &
Associates Engineering, hereby referred to as the Moser Report, the site falls within the 7.5 acre
Town Hall Watershed, which includes Parker Town Hall and Old Town Hall. The existing regional
water quality pond (“Town Hall Pond”) was sized to provide water quality treatment for the Town Hall
site, along with a portion of the larger Pine Gulch Watershed. Relevant references from this existing
report are included in Appendix D.

The Moser Report assumes a total imperviousness of the Town Hall basin of 85%, and designed the
Town Hall Pond to provide full water quality treatment for this level of development. This proposed
expansion will impact the imperviousness slightly, but will remain well below the ultimate planned
imperviousness. As such, this project does not propose any additional water quality or detention
measures.

Our design includes an analysis of the capacity of the existing and proposed storm sewer system,
utilizing the Town Hall's as-built records to confirm basins and offsite drainage patterns. The as-built
Drainage Plan is included in Appendix D for reference.

The Flood Hazard Area Delineation for the Sulphur Gulch major basin was prepared by Merrick &
Company in February 2021.

B. Sub-Basin Description

Stormwater runoff from the proposed development will generally be captured by roof drains or
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overland flow to curb inlets and area inlets. Captured flows will be conveyed west through the
existing storm sewer network and to the Town Hall Pond. There are no known offsite flows onto the
site. The adjacent roadways Main Street and Pikes Peak are developed with inlets at local low points
which are captured separately.

There are no known major drainageways on the site with a total tributary area greater than 130
acres.

The site is divided into multiple sub-basins, which are detailed in the following paragraphs and
depicted within the Drainage Plan, Fig. 1, located within Appendix E.

Basins A1 and A2 (A basins) will drain via surface flow into inlets and connect to the existing public
main in Pikes Peak Ave at the existing storm manhole STM MH 3.

Basin B1 will drain via surface flow to a new Type 16 inlet located near the new vehicular entrance.
This inlet will connect to the existing private 8" PVC roof drain line via wye connection. The flows will
outfall to the existing public main in Pikes Peak Ave at the existing storm manhole STM MH 2.

Basins C1, C2, C3, C4 & C5 (C basins) will drain via surface flow into proposed and existing inlets
via swales, curb and gutters, and curb chases, combining with A & B basin runoff at the existing
public main in Pikes Peak Ave at the existing storm existing manhole STM MH 1.

The proposed and existing roof areas are divided into various R basins, each representing an
internal drain which will be conveyed below-grade by the existing and proposed storm network. Only
overflow from the roof areas will discharge directly to grade.

DRAINAGE DESIGN CRITERIA

A. Regulations

1.Town of Parker Storm Drainage and Environmental Drainage Criteria Manual (CRITERIA).
2. Urban Drainage and Flood Control District Drainage Criteria Manual, latest revision (MANUAL)

B. Development Criteria Reference and Constrains

The Moser Report and Town Hall Final Drainage Report are being utilized as the primary references
for the development, and dictate the limits for development within the project’s basin. Excerpts from
these documents are included for reference within Appendix D.

C. Hydrologic Criteria

The proposed drainage system is designed in accordance with the CRITERIA and the MANUAL. Per
the CRITERIA, the minor and major storms were considered to have a 5-year and 100-year
recurrence interval, respectively. The Rational Method was used to quantify rainfall and peak runoff
values for the project site. The one-hour point rainfall depths were determined from the CRITERIA
and are summarized in the table below:

Table 1 - One-Hour Point Rainfall Depths

Return Period One-Hour Point Rainfall (inches)
Minor (5-Year) 1.39
Maijor (100-Year) 2.60

Developed flow rates were calculated using composite imperviousness coefficients from
the MANUAL. Please refer to Appendix B for detailed calculations and design aids.
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D. Hydraulic Criteria

Final storm sewer sizes and water surface profiles were analyzed using the Bentley StormCAD
hydraulic modeling software. Per the CRITERIA, the minor and major storms were considered to
have a 5-year and 100-year return period, respectively. The Hydraulic Grade Lines (HGLs) for the
minor 5-year event remain within the pipes and the HGLs for the major 100-year event remain one
foot below grade as required by the CRITERIA.

All proposed inlets are designed in accordance with the CRITERIA and the MANUAL.
Proposed sump inlets will accommodate flows analyzed under the 100-year storm event. Supporting
hydraulic calculations are provided in Appendix C.

E. Waiver/Variance from Criteria

There are no storm-related variances requested for this site.

IV. DRAINAGE FACILITY DESIGN

A. General Concept

Proposed drainage patterns across the project site generally remain consistent with existing
conveyance patterns. Typically, developed on-site runoff will sheet flow to the southwest and will be
captured by a network of underground pipes. Captured flows will be conveyed via storm sewer to the
southwest of the project site across Pike Peak Ave to the water quality pond. Per the Moser Report,
the pond provides water quality treatment, but not detention. The proposed storm sewer system will
adequately convey fully developed runoff for the 5-year and 100-year design storms. Refer to the
Drainage Plan within Appendix E for additional information on the proposed drainage patterns.

B. Specific Details

The existing double Type 16 inlet located at Design Point 3 does not have a clear surface overflow
path in the event this inlet becomes clogged in the existing condition. This sump inlet is
approximately 3’ lower than the adjacent portion of Pikes Peak Ave. The proposed curb cut and
additional single Type 16 inlet at Design Point 6 provides a lower overflow location than the existing
condition, and ensures that the overflow path is below the existing and proposed finished floor
elevations (FFEs).

C. Detention and Water Quality

The Moser Report notes water quality for the project site is provided in the Town Hall Pond located
southwest of the project site. This water quality basin has been sized to accommodate tributary flows
from the fully developed condition. The Town Hall Basin (7.5 acres) was designed with an 85%
imperviousness assumed for the fully developed condition. Appendix D contains relevant pages from
the Moser Report for reference.

The design of the proposed expansion accounts for 5.2 acres of both disturbed and undisturbed
areas which impact the existing storm infrastructure, and total an imperviousness of 56%. The
imperviousness of the entire 7.5 acre Town Hall Basin has not been re-evaluated, however the
nominal impact to the imperviousness is clearly consistent with those uses anticipated in the Moser
Report, and is will not bring the basin’s imperviousness to above 85%. Therefore, no additional on-
site water quality treatment or detention storage is proposed.

V. ENVIRONMENTAL PROTECTION CRITERIA

The project will include disturbance of approximately 1.65 acres (72,000 square feet). The soils on
site belong primarily to NRCS Hydrologic Group B and generally exhibit a moderate hazard of
erosion by water. A small portion is classified as Group A to remain conservative type B will used as
the controlling Hydrologic Soil Group. The site consists of native vegetation including native grasses
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and weeds. The construction plans include detailed Construction BMP Plans to mitigate and prevent
erosion and sediment transportation. Final locations of erosion control measures are to be
determined by the Contractor and Erosion Control Inspector and updated as necessary during
construction. Further, the project will require an application to the State of Colorado, Colorado Dept.
of Health for a Construction Activities Stormwater permit, prior to land disturbance.

The erosion control measures will be placed on the site to reduce the on-site erosion, prevent
sediment from entering the storm sewer system, and to eliminate sediment deposit off-site. Vehicle
tracking control pads will be placed at all access locations for the site. Silt fences will be used around
the perimeter of the site. Inlet protection per the Town of Parker standard details will be placed
around all inlets shown on plans. Erosion control matting will be used on all slopes steeper than 4:1.
All disturbed areas not being covered by asphalt, concrete, or landscaping will be seeded with an
approved seeding mixture as soon as practical after final grading occurs or for any areas of disturbed
land that will be exposed for longer than 30 days. All erosion control measures shall be inspected
weekly at a minimum and maintained and repaired by the Contractor during construction as needed.
The Contractor shall also inspect and repair all erosion control measures as needed following each
heavy precipitation or snowmelt.

VI. SUMMARY

A. Compliance with Standards

This report conforms to the Town of Parker Storm Drainage and Environmental Criteria Manual, the
Urban Drainage and Flood Control District Manual, and the parameters outlined within the
associated master drainage reports and plans. The proposed drainage system will provide adequate
conveyance of developed stormwater runoff to the existing stormwater infrastructure downstream of
the site and ultimately to the Town Hall Pond and Sulphur Gulch without adverse impact.

B. Summary of Drainage Concept

The Parker Town Hall Expansion drainage and stormwater infrastructure improvements will provide
stormwater conveyance for the minor and major storm events and will route runoff to the
downstream receiving drainageways. Fully developed flows will be conveyed via overland flow, curb
and gutter, and below-grade infrastructure to proposed inlets. The proposed storm sewer system will
discharge into the existing storm sewer infrastructure west of the project site which remains in
conformance with the Moser Report.

The hydraulic grade line for the minor year storm will remain within the proposed storm sewer while
the hydraulic grade line for the major year storm will remain one foot below finished grade. These
measures will effectively control runoff from proposed development and minimize adverse impacts to
downstream facilities. Maintenance of the proposed facilities shall be the responsibility of the Town
of Parker.

As previously stated, the proposed project remains in conformance with the master planning for the
area and is not anticipated to have a major impact on the Major Drainageway Planning Studies. The
increased impervious area has been accounted for in the master planned infrastructure and
downstream facilities.

C. Summary of Sediment and Erosion Control Concept

The sediment and erosion control plans are included in the construction documents. The temporary
measures are per Parker standards and have been designed to protect downstream infrastructure
during the construction phase. Permanent sediment and erosion control will be done through a
combination of strategically placed landscaped drainage swales, existing and proposed storm inlets,
and deliberate grading matching the existing patterns.
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Appendix A: MAPS & DESIGN AIDS

FEMA Firm Maps
Town of Parker Rainfall Values
Web Soil Survey
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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.
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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.
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Custom Soil Resource Report
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Custom Soil Resource Report
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Blowout
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Clay Spot

Closed Depression
Gravel Pit

Gravelly Spot
Landfill

Lava Flow

Marsh or swamp
Mine or Quarry
Miscellaneous Water
Perennial Water
Rock Outcrop

Saline Spot

Sandy Spot
Severely Eroded Spot
Sinkhole

Slide or Slip

Sodic Spot

Spoil Area
Stony Spot
Very Stony Spot
Wet Spot

Other

Special Line Features

Water Features
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- Rails
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US Routes
Major Roads
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Background
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Castle Rock Area, Colorado
Survey Area Data: Version 15, Sep 1, 2022

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Jun 9, 2021—Jun 12,
2021

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
BtE Bresser-Truckton sandy loams, 1.3 25.2%
5 to 25 percent slopes
Sa Sampson loam 2.7 53.4%
Sd Sandy alluvial land 1.1 21.4%
Totals for Area of Interest 5.1 100.0%

Map Unit Descriptions

The map un