Gailoway P

PHASE | DRAINAGE REPORT :

MEADOWS MEDICAL PLAZA 1l
A PORTION OF THE MEADOWS FILING NO. 21 Heeasass
(NEW HOPE PRESBYTERIAN CHURCH)

NEC OF MEADOWS PKWY. & RED HAWK DR.
CASTLE ROCK, CO 80109

PREPARED FOR:

DCP Meadows Medical LLC
524 South Tejon St.,
Colorado Springs, CO 80903
Attn: Matt Call & Joe Niebur

PREPARED BY:

Galloway & Company, Inc.

1155 Kelly Johnson Blvd., Ste. 305
Colorado Springs, CO 80920

DATE:
August 13, 2024


file:///W:/Marketing%20Materials%20(General%20Access)/Logos%20&%20Brand%20Standards/Galloway%20Logo%20Black.png

Meadows Medical Plaza
August 13, 2024

ENGINEER’S STATEMENT

| affirm that this report and plan for the Phase | drainage design for Meadows Medical Plaza was
prepared by me (or under my direct supervision) in accordance with the provisions of the Town of Castle
Rock Drainage Criteria Manual for the owners thereof. | understand that the Town of Castle Rock does
not and will not assume liability for drainage facilities designed by others.

Treven June Edwards, PE #60124 Date
For and on behalf of Galloway & Company, Inc.

DEVELOPER’S CERTIFICATION

“DCP Meadows Medical LLC hereby certifies that the drainage facilities for Meadows Medical Plaza shall
be constructed according to the design presented in this report. | understand that the Town of Castle
Rock does not and will not assume liability for the drainage facilities designed and/or certified by my
engineer and that the Town of Castle Rock reviews drainage plans pursuant to the Municipal Code; but
cannot, on behalf of Meadows Medical Plaza guarantee that the drainage design review will absolve DCP
Meadows Medical LLC and/or their successors and/or assigns of future liability for improper design.”

Authorized Signature Date
DCP Meadows Medical LLC
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l. INTRODUCTION

LOCATION

The Meadows Medical Plaza - referred to herein as the ‘site’ or ‘project site’ - is generally located at
the northeast corner of Meadows Parkway & Red Hawk Drive in Castle Rock, CO. The project site is
located within the existing subdivision The Meadows Filing No. 21 (New Hope Presbyterian Church).
The site is bordered to the north and east by the existing church building and parking lot; to the south
by Red Hawk Dr.; and to the west by Meadows Parkway. The project site is situated in the northwest
Quarter of Section 34, Township 7 South, Range 67 West of the 6% Principal Meridian, Town of
Castle Rock, County of Douglas, State of Colorado. Refer to Appendix A for a Vicinity Map showing
the project location and the surrounding area.

PROPOSED DEVELOPMENT

The project site is currently located within Lot 1, The Meadows Filing No. 21. The proposed
development would subdivide the existing Lot 1 into (2) separate lots. The project site would then
cover +1.50 acres of this new subdivision. The proposed improvements include a new medical office
building, parking lot expansion, wet/dry utilities and landscaping in common areas.

[I. HISTORIC DRAINAGE

OVERALL BASIN DESCRIPTION
The site is located within the 6400 South Tributary per the Town of Caste Rock Stormwater Master
Plan Update, dated 2017 which outfalls into East Plum Creek.

The site is located outside of the 100-year floodplain per FIRM Map Panel #08035C0169G, effective
03/16/2016. There are no major drainage ways or irrigation facilities located through the site. The
development will not affect the floodplain. A copy of the FEMA FIRM Map can be found in Appendix
A for reference.

Soils can be classified in four different hydrologic groups, A, B, C, or D to help predict stormwater
runoff rates. Hydrologic group “A” is characterized by deep, well-drained coarse-grained soils with a
rapid infiltration rate when thoroughly wet and having a low runoff potential. Group “D” typically has a
clay layer at or near to the surface, or very shallow depth to impervious bedrock and has a very slow
infiltration rate and a high runoff potential. According to the Natural Resources Conservation Service
(NRCS) Web Soil Survey, the project site consists of a mix of soil types and Hydrologic Soil Groups
(HSGSs) including:

Table 1 — USDA NRCS Soil Data

Soil Name HSG Percent of
Site
Bresser Sandy Loam B 61.9%
Englewood Clay Loam C 38.1%

The predominant on-site HSG is ‘B’. Refer to Appendix A for soils information.
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SUB-BASIN DESCRIPTION

The project site was included as a part of the Phase IIl Drainage Report for The Meadows Filing
No. 21 (New Hope Presbyterian Church) by M.V.E., Inc. dated December 5, 2007. Refer to
Appendix A for excerpts from this report that pertain to the proposed development. The project
site is a part of Subcatchments PP-MB, which discharges directly to Meadows Pkwy. ROW; and
PP-PK, which is conveyed to the northeast and captured/treated within the existing full spectrum
EDB (Pond B) in sub catchment PP-PDB.

The proposed basins from this report are being utilized as the existing drainage basins for the
new project site as drainage patterns closely reflect those from the original design and will need
to be utilized to determine what improvements may need to be provided to the existing EDB Pond
B. The remaining drainage basins and patterns that are located outside the scope of the new
project are not being revised and were not re-analyzed in this report.

[ll. DESIGN CRITERIA

DEVELOPMENT CRITERIA REFERENCE
The final drainage design presented herein was prepared in accordance with:

- STORM DRAINAGE DESIGN AND TECHNICAL CRITERIA MANUAL of the Town of Castle
Rock, dated June 2019 (with current revisions) [Town DCM];

- URBAN STORM DRAINAGE CRITERIA MANUAL, of the Mile High Flood District, Volumes 1-3,
dated March 2024 [MHFD DCM];

- PHASE 1lll DRAINAGE REPORT FOR THE MEADOWS FILING NO. 21 (NEW HOPE
PRESBYTERIAN CHURCH), prepared by M.V.E., Inc., dated December 5, 2007 [Phase Il
Report].

HYDROLOGIC CRITIERIA

For urban catchments that are not complex and are generally 160 acres or less in size, it is acceptable
that the design storm runoff be analyzed using the Rational Method. The Rational Method is often used
when only the peak flow rate or total volume of runoff is needed (e.g., storm sewer sizing or simple
detention basin sizing). The Rational Method was used to estimate the peak flow at each design point.
For preliminary design, no routing (i.e., time attenuation) calculations were completed; this work will
occur at Final Design. When a total flow is reported within this preliminary drainage report, assume it
is simply a summation of all upstream flows.

The Rational Method is based on the Rational Formula:
Q=CiA

Where:

Q = the maximum rate of runoff, cfs

C = a runoff coefficient that is the ratio between the runoff volume from an area and the average rate

of rainfall depth over a given duration for that area

i = average intensity of rainfall in inches per hour for a duration equal to the Time of Concentration (Tc)
A = area, acres

The one-hour rainfall depths for use with the Rational Method of runoff analysis were obtained from the

National Oceanic and Atmospheric Administration (NOAA) Atlas 14 for the project site location. A copy
of this data is provided in Appendix A for reference.
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The 5-year and 100-year storm events are the basis for the preliminary drainage system design. The
5-year storm is considered the minor storm event. It has a twenty percent probability of exceedance
during any given year. The 100-year storm is considered the major storm event. It has a one percent
probability of exceedance during any given year.

The 5-year drainage system, at a minimum, must be designed to transport runoff from the 5-year
recurrence interval storm event with minimal disruption to the urban environment. The 100-year
drainage system, as a minimum, must be designed to convey runoff from the 100-year recurrence
interval flood to minimize life hazards and health, damage to structures, and interruption to traffic and
services.

HYDRAULIC CRITERIA

Street and Inlet Capacity
Street and Inlet capacity are not included in this report and will be analyzed within the future Phase I
drainage report.

Storm Sewer
The storm drain system hydraulic analysis was not included in this report and will be analyzed within
the future Phase Il drainage report.

Drainage Swales
Drainage swale hydraulic analysis was not included in this report and will be analyzed within the future
Phase Ill drainage report.

Detention and Water Quality Storage Facility

The site currently drains to (2) separate stormwater detention and water quality storage facilities;
Pond A, located in the northwest corner of the site, within catchment PP-PDA; and Pond B, located in
the northeast corner of the site, within catchment PP-PDB. Pond A is outside the scope of the project
and was not re-analyzed as part of this report.

Pond B was analyzed using total catchment tributary areas and cumulative imperviousness. These
values, along with the project site physical features, were utilized within the MHFD UD-Detention
v4.06 to determine the required storage volume required for Pond B with the proposed new
development. These values were then compared to the pond volume requirements within the
previously approved Phase Ill Drainage Report.

Specific hydraulic structures within the EDB were not analyzed with this report. The analysis provided
was to determine if additional storage volume is required within Pond B for the proposed addition to
the pond tributary area. A subsequent Phase Ill Drainage Report will be required to provide detailed
hydraulic analysis for all proposed improvements.
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IV. DRAINAGE PLAN

GENERAL CONCEPT

The overall development was divided into two major basins that receive detention and water quality,
PDA and PDB. Various catchments from the original Phase Il Drainage Report flow off-site un-
treated. The tributary area to PDA is not impacted by the proposed improvements and are not re-
analyzed within this report. The proposed improvements are located within catchments PP-MB & PP-
PK from the previously analyzed Phase Ill Drainage Report. The site will ultimately consist of ground
covered by pavement, rooftop, and landscaping. The existing full spectrum detention pond B will
capture catchments PP-FS, PP-SE, PP-NW, and PP-PDB as previously described in the Phase lli
Drainage Report prepared by M.V.E., Inc. Revised catchment PP-PK is also tributary to Pond B and
described within this report.

Catchment PP-MB has also been re-analyzed within this report and is described below.

SPECIFIC DETAILS
The following is a detailed description of the proposed onsite developed drainage patterns and
conveyance facilities. Refer to the Proposed Drainage Map located in Appendix C of this report.

Catchment PP-MB (0.69 Ac., Qs= 1.0 cfs,Q100= 3.0 cfs): This catchment is located along the
western boundary of the site, parallel to Meadows Pkwy. Right-of-way. This catchment consists
entirely of existing developed area as described in the previous Phase Ill Drainage Report. This
catchment sheet flows off-site, directly into Meadows Pkwy. Right-of-way. The area of this catchment
was originally analyzed as 1.47 Ac. and in the proposed condition will decrease by +/- 53%. The
difference in area of 0.78 Ac. will be included in the revised catchment PP-PK which is described
below.

Catchment PP-PK (4.37 Ac., Qs= 12.8 cfs,Q100= 28.0 cfs): This catchment is located centrally within
the overall site. This catchment consists mostly of existing developed area as described in the
previous Phase Ill Drainage Report; however, will also include in the addition of a proposed medical
office building, additional parking area, and associated landscaping. This catchment sheet flows
north, to an existing private 15° CDOT Type ‘R’ Inlet (in Sump condition) within the parking lot. The
area of this catchment was originally analyzed as 3.59 Ac. and in the proposed condition will increase
by +/- 22%.

STORMWATER CONVEYANCE FACILITIES

Runoff from the project site will be conveyed through the site via overland flow to curb and gutter and
swales. It is currently proposed that the proposed improvements will sheet flow to the existing 15’
CDOT Type ‘R’ Inlet located at the north end of the existing parking lot. Additional hydraulic analysis
will be provided with a Phase Il Drainage Report once grading design has been completed for the
proposed improvements.

STORMWATER STORAGE FACILITIES

The existing full spectrum detention facility Pond B was designed to provide WQ, EURV, and 100-
year detention for the tributary catchments PP-FS, PP-SE, PP-NW, PP-PK, and PP-PDB. Due to an
increase in catchment PP-PK with the proposed improvements, Pond B was re-analyzed to determine
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what increase in storage volume is required. A table is provided below showing a comparison to the
original pond design requirements with the new requirements:

POND B COMPARISON TABLE

*EXISTING PROPOSED
Tributary Area 7.82 Ac. 8.60 Ac.
% Impervious 53.0% 54.9%
WQ Volume 0.169 Ac-Ft 0.158 Ac-Ft
EURV Volume - 0.351 Ac-Ft
100-YR Volume 0.762 Ac-Ft 0.380 Ac-Ft
Total Volume 0.931 Ac-Ft 0.899 Ac-Ft

*Values taken from "The Meadows Filing No. 21 (New Hope Presbyterian Church) - Phase Il Drainage
Report," Prepared by M.V.E., Inc., Dated December 5, 2007

Calculations for Pond B from the Phase Ill Drainage Report by M.V.E., Inc. can be found in Appendix
A. Calculations for the revised tributary area to Pond B can be found in Appendix B.

From the volume analysis, the existing Pond B design has sufficient storage capacity for the
proposed improvements. However, the existing pond does not meet current Town design criteria and
will need to be brought up to current standards. This will include ensuring forebays, trickle channels,
and micropool have sufficient volume. Additionally, a maintenance access road was not provided and
will need to be added per the Town drainage criteria. Detail design of these elements will be included
in a future Phase Ill Drainage Report, along with analysis of the existing outlet structure.

. CONCLUSIONS

COMPLIANCE WITH STANDARDS

The design presented in this Phase | Drainage Report for Meadows Medical Plaza has been
prepared in accordance with the design standards and guidelines presented in STORM DRAINAGE
DESIGN AND TECHNICAL CRITERIA MANUAL of the Town of Castle Rock, and the URBAN
STORM DRAINAGE CRITERIA MANUAL, of the Mile High Flood District, Volumes 1-3.

VARIANCES
No variance(s) requested at this time.
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VI. REFERENCES

1. STORM DRAINAGE DESIGN AND TECHNICAL CRITERIA MANUAL of the Town of Castle
Rock, dated June 2019 (with current revisions)

2. URBAN STORM DRAINAGE CRITERIA MANUAL, of the Mile High Flood District, Volumes 1-3,
dated March 2024

3. PHASE lll DRAINAGE REPORT FOR THE MEADOWS FILING NO. 21 (NEW HOPE
PRESBYTERIAN CHURCH), prepared by M.V.E., Inc., dated December 5, 2007

4. Flood Insurance Rate Map — Douglas County, Colorado and Incorporated Areas Community
Panel No. 08035C0169G, Effective March 16, 2016.

5. Soil Map — Douglas County Area, Colorado as available through the Natural Resources
Conservation Service National Cooperative Soil Survey web site via Web Soil Survey 2.0.

VIl. Appendices
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NOTES TO USERS

This map is for use in administenng the Maticnal Flood Insurance Program. it does
fied necessarily identify all areas subject 1o fiooding, partieularly from local drainage
sources of small size. Tha map should be for
possibie updated or additional floed hazard infarmation.

To obtain more detailed information in areas where Base Flood Elevations (BFEs)
andior floodways have been determined, users are encouraged to consult the Floeod
Profées and Floodway Data andlor Summary of Stillwater Elevations tables shown on
this FIRM. Users should be aware that BFEs shown on the FIRM represent rounded
‘whole-foot slevations. Thesa BFEs are intended for flood insurance rating purposes
only and should not be used as the sole source of flood elevation information.

, flood elevation data in the Flood Profiles and Floodway Data
andior Summary of Stilwater Elavations fables should be utilized in conjunction with
the FIRM far purposes of ion andior i

of the ware at cross sections and interpolated

between cross sections. The floodways were based on hydraulic considerations with
regard o requirements of the Mationai Fiood insurance Frogram.  Fioodway widins
and other periinent floodway dafa are provided in the Floodway Data fable shown on
this FIRM.

The projection used in the preparation of this map was Universal Transverse
Mercator (UTM) zone 13. The horizontal datum was MAD B3, GRS 1980
spheroid, Differences in datum, spheroid, projection or UTM zones used in the
production of FIRMs for adjacent jurisdictions may result in slight positional
differances in map featuras across jurisdicti i These di do nat
affect the accuracy of this FIRM.

Flood alevafions on this map are referanced o tha Morth Amarican Yay
1988. These flood elevations must be compared o structure and ground elevations
referenced fo the same vertical datum. For information regarding conversion
between the Mational Geodefic Verical Datum of 1929 and the Morth American
Vertical Datum of 1988, visit the Mational Geodetic Survey website at
hittp:ffwww. ngs noas gov or contact the Maefional Geodetic Survey at the following
sddress:

| Diztum of

NGS Information Services

NOAA, NINGS12

Mational Geodetic Survay

SSMC-3, #9202

1315 East-West Highway

Sitver Spring, Maryland 20810-3282
(301) 713-3242

Ta cbtain current elevation, description, andior location information for bench marks
shown on this map, please contact the Information Services Branch of the Mational
Geodetic Survey at (301) 713- 3242, or visit ils website at hipoiiwww.ngs nosa.oov,

Base map Information shown on this FIRM was provided by the Douglas
County GIS Departmant and the Town of Castle Rock GIS Deparment. Additional
input was provided by the City of Lone Tree and Town of Parker. These data are
current as of 2610

Certain areas not in Speclal Flood Hazard Areas may be protected by flood
control structures. Refer to Seclion 2.4 “Fleod Protection Measures” of the Flood
Insurance Study report for infarmation on flood contral sirectures for this Jurisdiction

The profile baselines depicied on this map 1he hydraulle ling li

that match the flood profiles in the FIS report, As a result of improved topegraphic data,
the profile baseline, in some cases, may deviste significantly from the channel
centedine or appear outside the SFHA,

Bazed an updated lopographic information, this map rel
up-le-date stream channel g and floodplain delineati than
those shown an the previous FIRM for this jurisdiction. As a result, the Flood
Profies and Floodway Data tables for multiple streams in the Flood
Insurance Study Report (which contains authoritative hydraulic data) may reflect
siream channel distances that differ from what is shown on the map. Alsc. the
road to f lai ips far d streams may differ from what Is
shown on previous maps.

Corporate limits shown on this map are based on the best data available at the time
of publication, Because changes due fo annexalions or de-annexalions may have
pecurred after this map was published, map users should contact appropriate
cammunity officials to verify current corporate limit lccations.

Please refer lo the separately prnted Map Index for an overview map of the
county showing the kayoutl of map panels, community map repository addresses,
and a Listing of Communities table containing Maticnal Flood Insurance Program
dates for each community as well as a listing of the panels on which each community
is located.

For information on available products associated with this FIRM wisit the Map
Service Center (MSC) website at hifpimscfemagoy Available products may
Include previously issued Letters of Map Change, a Flood Insurance Study Report,
andior dighas versions of his map. Many of these producls can be ordersd of

obiained directly from the MSC websile,

If you have guestions about this map, how to order products, or the Mational
Floed Insurance Program in general please call the FEMA Map Information
eXchange (FMIX) at 1-877-FEMA-MAP (1-B77-336-2627) or vist the FEMA

website at fitlpiwww. fema govibusinessinfip.
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Preface

Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution control can use the surveys to help them understand,
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identify and reduce the effects of
soil limitations on various land uses. The landowner or user is responsible for
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require


http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
https://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951

alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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Soil Map

The soil map section includes the soil map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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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 16, Aug 24, 2023

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

Date(s) aerial images were photographed: Mar 1, 2023—Sep 1,
2023

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
BrB Bresser sandy loam, cool, 1 to 5.7 61.9%
3 percent slopes
En Englewood clay loam 3.5 38.1%
Totals for Area of Interest 9.2 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
maijor kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic

class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some

observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made

up of the soils or miscellaneous areas for which it is named and some minor

components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different

management. These are called contrasting, or dissimilar, components. They

generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a

given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not

mentioned in the descriptions, especially where the pattern was so complex that it

was impractical to make enough observations to identify all the soils and

miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the

usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
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onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.



Custom Soil Resource Report

Castle Rock Area, Colorado

BrB—Bresser sandy loam, cool, 1 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2tlpj
Elevation: 5,500 to 6,500 feet
Mean annual precipitation: 15 to 19 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 100 to 130 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Bresser, cool, and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Bresser, Cool

Setting
Landform: Hillslopes, terraces
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope, tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Tertiary aged alluvium derived from arkose

Typical profile
Ap - 0 to 5 inches: sandy loam
Bt1 - 5 to 8 inches: sandy loam
Bt2 - 8 to 27 inches: sandy clay loam
Bt3 - 27 to 36 inches: sandy loam
C - 36 to 80 inches: loamy coarse sand

Properties and qualities
Slope: 1 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.60 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 5 percent
Maximum salinity: Nonsaline to very slightly saline (0.1 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 5.4 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 4s
Hydrologic Soil Group: B
Ecological site: R049XB210CO - Sandy Foothill
Hydric soil rating: No

10
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Minor Components

Truckton
Percent of map unit: 5 percent
Landform: Hillslopes, terraces
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope, tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R049XB210CO - Sandy Foothill
Hydric soil rating: No

Sampson
Percent of map unit: 5 percent
Landform: Terraces, alluvial fans
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope, tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R049XC202CO - Loamy Foothill 14-19 PZ
Hydric soil rating: No

En—Englewood clay loam

Map Unit Setting
National map unit symbol: jgym
Elevation: 5,500 to 6,600 feet
Mean annual precipitation: 15 to 19 inches
Mean annual air temperature: 47 to 52 degrees F
Frost-free period: 120 to 135 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Englewood and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Englewood

Setting
Landform: Terraces, swales
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Weathered from alluvium derived from sedimentary rock

Typical profile
H1 - 0to 10 inches: clay loam
H2 - 10 to 29 inches: clay
H3 - 29 to 60 inches: clay

11
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Properties and qualities

Slope: 1 to 4 percent

Depth to restrictive feature: More than 80 inches

Drainage class: Well drained

Runoff class: Medium

Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum content: 15 percent

Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)

Available water supply, 0 to 60 inches: High (about 9.7 inches)

Interpretive groups

Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C

Ecological site: R049XB208CO - Clayey Foothill
Hydric soil rating: No

Minor Components

Sampson

Percent of map unit: 10 percent
Hydric soil rating: No

Satanta

Percent of map unit: 9 percent
Hydric soil rating: No

Fluvaquentic haplustolls

Percent of map unit: 1 percent
Landform: Terraces
Hydric soil rating: Yes

12
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EXCERPTS FROM EXISTING REPORT

PROJECT:  New Hope Presbyterian Church
DATE: December 5. 2007

I. ENGINEER'S STATEMENT:

The enclosed drainage report, and exhibits, were prepared by me, or under my direct supervision.
and are correct to the best of my knowledge and belief. Said drainage report has bee prepared in
accordance with applicable Town of Castle Rock criteria and is in conformance with the master
plan of drainage for the effected area. 1 accept responsibility for any liability caused by
negligent acts, errors or omissions on my part in preparing this report.

n/ " fm

David R. Gormaa, *ﬁE Colorado Registratlon No. 31672
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I1. OWNER/DEVELOPER’S STATEMENT:

As Owner/Developer of land(s) identified within this report, I agree to proceed, implement and
comply with all recommendations and requirements outlined herein.

Chris Hudson
New Hope Presbyterian Church

[I. ~ TOWN OF CASTLE ROCK APPROVALS:

L e~ 12 ia (o

ENGINEERING DIVISION DATE
ACCEPTED
DEVELOPMENT SERVICES DIRECTOR DATE

DATE 1t/
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EXCERPTS FROM EXISTING REPORT

drain inlets are included in Appendix C. Prints of result obtained with these calculators for pond
outlet structure are included in Appendix D. All calculations of storm drain capacities, hydraulic
grade lines (HGL) and encergy grade lines (EGL) were performed using the Haestad Methods
software package StormCAD v5.5. Prints of results obtained with this package, including
profiles of storm drains with HGLs and EGLs are included in Appendix C.

III-E  Variances from Criteria

No variances from the drainage criteria outlined in the DCM and PWR are requested as part of
this drainage report.

IV DRAINAGE FACILITY DESIGN

IV-A General Concept

As a result of the proposed redevelopment of the church site and fire station property, the
onsite drainage patterns will change significantly, but the changes will result in an improvement
of the drainage patterns of runoff leaving the site.

As described in the above Section II-B, most of the surrounding offsite properties do not, and
will not with development, drain onto the church site or fire station property. The small area
of offsite land that does drain onto the church site or fire station property is included in the
drainage design for the redevelopment of the site. The drainage patterns of upstream properties
will not be negatively impacted by the redevelopment of the site.

As described in the above Section 1I-B, virtually all runoff originating on or flowing through the
church site and the fire station property under existing conditions flows into the gutters of
Meadows Boulevard or Prairie Hawk Drive. The drainage performance of these two roads will
be improved by the redevelopment of the site through the significant reduction of area draining
to the two roads. All runoff originating on or flowing through the church site and the fire
station property under redeveloped conditions will, however, continue to enter the Meadows
Boulevard storm drain system and drain to 6400 South Tributary. The downstream drainage
patterns will not be significantly altered or negatively impacted by the redevelopment of the site.

The redeveloped site will drain generally north on slopes of 2% to 10% with some areas as steep
as 3:1. The existing fire station detention pond will be removed and the portion of the fire
station property that now drains into that pond will be directed into a proposed detention pond
(Pond B) to be located near the east corner of the church site. Most of the church site will also
drain into the proposed detention Pond B. The existing church site detention Pond A will
remain and continue to function, but the area and volume of the existing detention Pond A will
be reduced as a result of the construction of a portion of the proposed future church building
expansion in parl of the existing pond area. However, the area draining into the existing
detention Pond A will also be significantly reduced. The outlets for both the existing church
site detention Pond A and the proposed church site detention Pond B will be connected directly
to the existing Meadows Boulevard storm drain system. A public access road, New Hope Way,

10
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The basin will drain northeast to the existing roadside ditch and/or gutter on the southwest side
of Praitie Hawk Drive and then northwest to Design Point PPDP-MBPH, described below.
Post-redevelopment flow rates will be significantly lower than the existing flow rates. All runoff
leaving the basin and entering the adjacent gutter will cross an irrigated turf grass strip with
adequate width to provide grass buffer (GB) stormwater quality management. A small portion of
this strip will be steeper than the recommended maximum 4% grade, however, this portion will
have additional width fo compensate. Over-detention for runoff originating in Sub-Basin
PP-PH will not be provided in the proposed detention Pond B because redeveloped peak flows
are lower than existing flows, and no over-detention for existing flows was provided in the
existing Pond A. Redevelopment of the church site will not adversely affect the stormwater
runoff performance in the existing gutter on the southwest side of Prairie Hawk Drive.

Sub-Basin PP-PDA will encompass the existing detention Pond A near the northeast edge of
the church site. The basin will drain into the existing detention Pond A, which will be modificd
to accommodate proposed construction and the resulting changes in runoff patterns and flow
rates. Post-redevelopment flow rates of runoff draining into the pond will be significantly lower
than the existing flow rates. A discussion of the post-redevelopment performance of the existing

detention Pond A follows the sub-basin discussions.

Sub-Basin PP-FS will encompass all but the northeast and southeast edges of the fire station
property along with the southwest portion of offsite Tract FF, The Meadows Filing 18. The
basin will drain north to a proposed grate inlet in sump to be installed in the area of the existing
detention pond near the north comer of the fire station property, at Design Point PPDP-FS.
Collected runoff will be carried in a proposed short storm drain system to the proposed detention
Pond B near the east corner of the church site. The proposed church site detention Pond B
will include capacity for the increase in runoff over existing conditions due to the previous and
potential future development of the fire station property,

Sub-Basin PP-SE will encompass the southeast lane of the proposed New Hope Way access
road between the church site and the fire station property. The basin will drain northeast to a
proposed curb inlet on grade, at Design Point PPDP-SE. The proposed inlet will collect all of
the 5-year and nearly all of the 100-year peak flows. Collected runoff will be carried in a
proposed short storm drain system to the proposed detention Pond B near the east corner of the
church site. The proposed church site detention Pond B will include capacity for the increase
in runoff due to the construction of the proposed access road. Runoff bypassing the inlet will
continue northeast to the southwest gutter of Prairie Hawk Drive and then northwest to Design
Point PPDP-MBPH, described below. Over-detention for flows bypassing Design Point
PPDP-SE will not be provided in the proposed detention Pond B because the bypass flows are

insignificant.

Sub-Basin PP-NW will encompass the northwest lane of the proposed access road between the
church site and the fire station property. The basin will drain northeast to a proposed curb
inlet on grade, at Design Point PPDP-NW. The proposed inlet will collect nearly all of the
5-year and most of the 100-year peak flows. Collected runoff will be carried in a proposed storm
drain system to the proposed detention Pond B near the east corner of the church site. The
proposed church site detention Pond B will include capacity for the increase in runoff due to the
construction of the proposed access road. Runoff bypassing the inlet will continue northeast to
the southwest gutter of Prairie Hawk Drive and then northwest to Design Point PPDP-MBPH,

i2
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EX-OSFS. The area, drainage patterns, and peak flow rates only slightly changed as a result of
the widening of Prairie Hawk Drive described in the paragraph above. Sub-Basin PP-OSFS
will continue to drain north to the adjacent Prairie Hawk Drive and then northwest to Design
Point PPDP-MBPH, described below. Over-detention for runoff originating in Sub-Basin PP-
OSFS will not be provided in the proposed detention Pond B because the expected small
increase in peak flows is a result of proposed redevelopment unrelated to the church site or fire
station property, and no over-detention for existing flows was provided in the existing fire

station property detention pond.

Design Point PPDP-MBPH refers to the two existing 15" CDOT Type-R curb inlets in sump
condition near the south corner of the intersection of Meadows Boulevard and Prairie Hawk
Drive The redevelopment of the church site and fire station property, along with the proposed
widening of Prairie Hawk Drive will result in total runoff flowing in the gutters of Meadows
Boulevard and Prairie Hawk Drive to Design Point PPDP-MBPH with estimated peak runoff
rates that will be significantly less than existing peak rates. The two 15' CDOT Type-R curb
inlets in sump condition will provide more than adequate interception capacity to collect all the
arriving runoff with virtually no encroachment into Prairie Hawk Drive.

The design of the proposed widening of Prairie Hawk Drive — part of another development plan
by others — upon which some of the above redeveloped sub-basins are based is approved for
construction and inciudes some changes to the existing storm drain system extension in Prairie
Hawk Drive near the intersection with Meadows Boulevard/Parkway. The approved widening
design proposes that the tops of the two existing curb inlets on either side of the existing median
in Prairic Hawk Drive be removed and replaced with manhole tops. The existing 5’ CDOT
Type-R curb inlet on the northeast gutter of the Prairie Hawk Drive at Design Point
PPDP-USSD, near the east corner of Prairie Hawk Drive and Meadows Parkway, will be
unchanged and will continue fo drain through the existing 18” storm drain extension to the two
157 inlets on the southwest gutter of Prairic Hawk Drive at Design Point PPDP-MBPH with the
resulting combined flows being referred to as Design Point PPDP-DSSD.
Sub-Basin PP-USSD refers to all runoff that would reach Design Point PPDP-USSD, based on
the Prairie Hawk widening design and based on runoff patterns outlined in Phase Il Drainage
Report for Meadows Filing 17, Lots 5 and 6. Estimated peak flows intercepted at Design Point
PPDP-USSD are less than existing peak flows intercepted at Design Point EXDP-USSD while
flows bypassing Design Point PPDP-USSD are much greater than flows bypassing Design Point
EXDP-USSD. Runoff bypassing this inlet will flow northeast in the southeast gutter of
Meadows Parkway fo a storm drain system which outlets into East Plum Creek. Over-detention
for runoff originating in Sub-Basin PP-USSD will not be provided in the proposed detention
Pond B because the expected increase in bypass flows is a result of proposed redevelopment
unrelated to the church site, and no over-detention for existing flows was provided in the

existing detention Pond A.

IV-B-2 Specific Details — Detention Pond and Outlet Design
Detention pond sizing, outlet release rate, water quality capture volume, and routing check

calculations for the below detention ponds are included in Appendix D. Detention pond outlet
structure details, with stage levels, are also included in Appendix D,

14
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EXCERPTS FROM EXISTING REPORT

All runoff from Sub-Basins PP-PDB, PP-FS, and PP-PK and nearly all runoff from Sub Basins
PP-SE and PP-NW will drain to the proposed detention Pond B. Runoff from the other
Sub-Basins PP-MB, PP-PH, PP-PDA, PP-OSFES, PP-OSMB, and PP-OSPH will not drain to
Pond B and these basins are not included in the design of Pond B. See the discussion on each of
these other sub-basins for an explanation of where runoff does drain and why that sub-basin is

not included in the design of Pond B.

The proposed detention Pond B will be sized based on the areas and imperviousness of the sub-
basins that drain into the pond as described above. The Pond B outlet structure will be designed
for outflows based on the areas of the sub-basins that drain into the pond. Routing calculations
confirm the functionality of the pond/outlet combination. The Pond B outlet will direct flows at
Design Point PPDP-PDB to a proposed storm drain system expansion that will connect directly
to the existing Meadows Boulevard Storm Drain System at Design Point PPDP-MBPH, with
the resulting combined flows being referred to as Design Point PPDP-DSSD.

The proposed detention Pond B will be configured as an extended detention basin (EDB) to
provide stormwater quality management. In addition to the detention volume described above,
the extended detention basin will have a water quality capture volume (WQCV) based on the
arcas and imperviousness of the sub-basins that drain into the pond. A micro pool will be
provided at the outlet structure and a pre-sedimentation forebay will be provided at each of the

two storm drain outfalls into Pond B.

The proposed detention Pond B requires a spillway with a capacity of at least twice the
allowable peak outflow rate for a 100-year storm event. A spillway will be provided with a
maximum capacity of much more than twice the allowable peak outflow rate for a 100-year

storm event.

All runoff from Sub-Basin PP-PDA will drain to the existing detention Pond A. A proposed
future building expansion will encroach into the existing detention Pond A, resulting in smaller
detention pond. The remaining pond volume will, however, be much larger than the minimum
required volume based on the area and imperviousness of Sub-Basin PP-PDA. The existing
Pond A outlet structure will be modified to release peak flows that are less than or equal to the
maximum allowed outflows based on the area of Sub-Basin PP-PDA. Routing calculations
confirm the functionality of the pond/outlet combination, both under proposed conditions as
described in this drainage report, which include the proposed future building expansion, and
under interim conditions that do not include the proposed future building expansion. The
existing Pond A outlet pipe will be connected to a proposed storm drain system at Design Point
PPDP-PDA. This proposed storm drain system expansion will connect directly to the existing
Meadows Boulevard Storm Drain System at Design Point PPDP-MBPH, with the resulting
combined flows being referred to as Design Point PPDP-DSSD.

The existing detention Pond A was originally configured as an extended detention basin (EDB)
to provide stormwater quality management. In addition to the detention volume described
above, the existing extended detention basin will have, after modification due to redevelopment,
water quality capture volume (WQCV) more than the minimum required based on the area and
imperviousness of Sub-Basin PP-PDA. The existing perforated riser pipe will be removed and
an orifice plate with screen with be installed to release flows over an extended time based on the
area and imperviousness of Sub-Basin PP-PDA. Because of the proximity of the existing outlet

15
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EXCERPTS FROM EXISTING REPORT

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Now Hope Presbyterian Church
Catchment [D: PP-MB 2-Year

I. Catchment Hydrologic Data

Calchment ID = PP-MB
Area = 1.47 Acres
Percent Imperviousness = 18 % = (0.28ac roofs*30% + 1.18 ac lawns*0%) / 1.47ac lofal

NRCS Soil Type = BABC,orD

. Rainfall information | (inch/hr) = C1* P1 {C2 + Td)*C3

Design Storm Return Period, Tr = 2 years {input return period for design storm}
C1= 28.50 {(input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 1.06 inches {input one-hr precipitation--see Sheet "Design Info")

lll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coeflicient, C = 040
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = ®18
Overide 5-yr. Runoff Coefficient, C = o {enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)
{Nustration

LEGEND

O Berinni
Flow Direction/
o
Caichment
Boundary
NRGCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways {Sheet Fiow)}
Conveyance 2.5 5 7 10 15 20
Calculations:; Reach Slope Length 5-yr NRCS Flow Flow
1D s L Runoff Convey- Velpcity Time
Coeff ance v Tf
fifft ft C-5 fps minutes
input input output input output output
Overand | 00375 |- -204 | — 0.8 NiA~ ] 3] 331,
o
-3
vy
5 S B S
Sum|’ =284 Computed Tc =
Regional Te =
User-Entered Tc =
IV. Peak Runoff Prediction
Rainfall Intensity at Computed Tg, | = 2,18 inchthr Peak Flowrate, Qp = 0.32 cfs
Rainfall Intensity at Regional Tc, | = 2.70 inch/hr Peak Flowrate, Qp=. ~ -  (0.40 cfs
Rainfall Intensity at User-Defined T¢, | = 2.70 inchfhr Peak Flowrate, Qp = BAD ofs
UD-Rational vi.02a PP-MB 2year.xls, Tc and PeakQ 10/28/2007, 12:56 PM
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EXCERPTS FROM EXISTING REPORT

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: New Hope Presbyterian Church
Catchment 1D: PP-MB 5-Year

I. Catchment Hydrologic Data

Catchment [D = PP-MB
Area= 1.47 Acres
Percenl Imperviousness = 18 % = {0.29ac roofs*90% + 1.18 ac lawns*0%) / 1.47ac total

NRCS Soil Type = BABCorD

II. Rainfall Information 1 {inch/hr)=C1* P1 {C2 + Td)AC3

Design Storm Relurn Period, Tr= 5 years (input return period for design storm)
Ci= 28.50 {input the value of C1)
C2= 10.00 {(input the value of C2)
Ca= 0.786 (input the value of C3)
P1= 1.43 inches (input one-hr precipitation--see Sheet "Design Info")

lll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = .08
Overide Runoff Coefiicient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = D8
Overide 5-yr. Runoff Coefficient, C = {enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)
llustration

NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Watarways {Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5yr NRCS Flow Flow
1D 5 L Runoff Convey- Velocity Time
Coeff ance v Tf
fufit ft C-5 fps minutes
input input oulput inpui output output
Overland {. 0.0375 | 294" i NI | s ’ 18871 -
i e I E— 3
5
3.
4
5 : o
31 -

Sum|: 204" 'Conépﬁtéd Te = 1 )
Regional Te =| 1183 =~
User-Enfered Te =| -11.63

IV. Peak Runoff Prediction

Rainfall intensily at Computed Tc, | = 2.94 inch/hr Peak Flowrate, Qp = 0.80 cfs
Rainfall Intensity at Regional Tc, | = 3:64 inch/hr Peak Flowraie, Qp = 0.89 cfs
Rainfall Intensity at User-Defined Tc, | = 3,64 inchfhr Peak Flowrate, Qp = 0.99 cfs

UD-Rational v1.02a PP-MB Syear.xls, Tc and PeakQ 10/29/2007, 12:56 PM
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EXCERPTS FROM EXISTING REPORT

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: New Hope Presbyterian Church
Catchment |1D: PP-MB 100-Year

I. Catchment Hydrologic Data

Catchment ID = PP-MB
Area = 1.47 Acres
Percent Imperviousness = 18 % = (0.29ac roofs*90% + 1.18 ac lawns*0%) / 1.47ac total

NRCS Soil Type = BABC,orD

il. Rainfall Information | (inchthr)=C1 *P1 {C2 + Td)*C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
Cil= 28.50 (input the value of C1)
Ca= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.60 inches {input one-hr precipitation--see Sheet "Design Info™)

ill. Analysis of Flow Time (Time of Concentration) for a Catchment

Runeff Coefficient, C = __DA3
Overide Runoif Coefficient, C = (enter an overide C value if desired, or leave biank to accept calculated C.)
5-yr. Runoff Coefficient, C-5=" 0.18
Overide 5-yr. Runoff Coefficient, C = _ (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)
Hiustration

LEGEND

O Berinni
Fly Direction]
-
Catchment
Boundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length Seyr NRCS Flow Flow
D ] L Runoff Convey- Velocity Time
Cosff ance W Tf
firft ft C-5 fps minuies
input input output inpuit output ouiput
Overland | 0.0375 294 |08k NIA L 27 18,81
2 I
e
5 i
Sum|:- 284", | Compuled Tc =
Regional T¢ =|:

User-Entered Te = 11:6_-3‘

IV. Peak Runoff Prediction

Rainfall intensity at Computed Te, | = 5.35 inch/hr Peak Flowrate, Qp = 341 cofs

Rainfall Intensily al Regional Tg, | = ~B6:61 inch/hr Feak Flowrate, Qp = 4.22 cfs

Rainfall Intensily at User-Defined Tc, | = 8.61 inch/hr Peak Flowrate, Qp = 422 ofs
UD-Rational v1.02a PP-MB 100year.xls, Tc and PeakQl 10/29/2007, 12:56 PM
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EXCERPTS FROM EXISTING REPORT

DESIGN PEAK FLOW FOR ONE-HALF OF STREET BY THE RATIONAL METHOD

New Hope Preshyterian Church - 60750

PP-PK

Design Flow = Gutter Flow + Carry-over Flow

|

OVERLAND SIDE

FLOW

| b

OVERLAND
FLOW

}

‘l( STREET ¢

EI-&-GUTTER FLOW PLUS CARRY-OVER FLOW =— E «— GQUTTER FLOW

INLET INLET
l/2 OF STREET
T
Design Flow: ONLY if already determined through other methods: Minor Sterm  Major Storm
{local peak flow for 1/2 of street, plus flow bypassing upstream subcatchments): Q =r I ]cfs
* If you entered a value here, skip the rest of this sheet and proceed to sheet Q-Allow)
Geographic Information: {Enter data in the blue cells):
Subcatehment Area = 3.50|Acres
Percent Imprviousness = {2.92ac paved*100% + 0.67ac l[awns*0%) / 3.59ac total= 81{%
WRCS Soil Type = -B|A, B, C,orD
Site: (Check One Box Only) Slopa {ft/ft) Length {fi)
Site is Urban: X Overlanct Flow =~ 0.0311 32
Site Is Non-Urban:] - Gutter Flow = 0.0240. T
Rainfal Information: Intensity [ (inch/hr} =G4 * P4 /(Ca+ T)*Ca Minor Storm  Major Storm
Design Storm Return Period, T, = 5 - - 100|vears
Return Period One-Hour Precipitation, P, = 143 2.60(inches
Cy= 285 . 285
Cy= Lo AGO) 100
Com|_____O.78B] 0786
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runofi Coefficient (leave this blank o accept a calculated value), Cs = B .
Bypass {Carry-Over) Flow from upstream Subcatchments, Q,, = 0004 o ~0:00]cfs
Analysis of Flow Time {Time of Concentration} for a Catchment: Minor Storm  Major Storm
Caloulated Design Storm Runoff Coefficient, G =% ~.22570 ;
Calculated 5-yr. Runoff Coefficient, G5 =
Overland Flow Velocity, Vg = 8fps
Gutter Flow Velocity, Vg = Olfps
QOverland Flow Time, to minutes
Gutter Flow Time, 1g = ;lminules
Calculated Time of Concenfration, T, = ,' minutes
Time of Concentration by Regional Formula, T, = | minttes
Recommended T, = minutes
Time of Concentration Selected by User, T, = 4| minotes
Design Rainfall Intensity, 1 = 8] inch/hr
Caloulated Local Peak Flow, Qp = cfs
Total Design Peak Flow, Q="

UD-Inlet_v2.14a PP-PK.xls, Q-Peak 10/29/2007, 1:00 PM
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EXCERPTS FROM EXISTING REPORT

Area-Weighting for Runoff Coefficient Calculation

Project Title: New Hope Presbyterian Church - 60790
Catchment ID: Combined Sub-Basin at Pond B (drains to PPDP-PDB) - 5-year
lllustration

LEGEND:

Flow Direction
4——_
Catchin ent

Boundary

Instructions: For each catchment subarea, enter values for A and C.

Subarea Area Runoff | Product | Percent | Product

ID acres Coelf. Imperv.
A c* CA |
input input input outpu input
_PP-ES. .| 272 | 047 7] 16
E . 084 .97
"1 o®s o
T 061 B

108 | 027

Sum:| " 782 7 . Sum:| . 3: Sum:| .

Area-Weighted Runoff Coefficient (sum CAfsum A)=. 043 . = -.53
*See sheet "Design Info" for inperviousness-based runoff coefficient values.

UD-Rational v1.02a PP-PD Cumulative.xls, Weighted C 5-year 10/28/2007, 1:01 PM
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EXCERPTS FROM EXISTING REPORT

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: New Hope Preshyterian Church - 60790
Catchment iD: Combined Sub-Basin at Pond B (drains to PPDP-PDE) - 5-year

I. Catchment Hydrologic Data

Catchment ID = PPDP-PDB
Area = 7.82 Acres
Percent Imperviousness = %
NRCS Soil Type = BABC,orD

Il. Rainfall Information 1 {inchfhr) = C1* P1 /{C2 + Td)*C3

Design Storm Return Period, Tr = § years (input return peried for design storm)
Ci1= 28.50 (input the value of C1}
C2= 10.00 (input the value of C2)
C3= . 0.786 {inptH the valuve of C3)
Pi= 1.43 inches {input one-hr precipitation--see Sheet "Design Info™

lll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Goefficient, C =
Overide Runofi Coefficient, C = .0.43 (enier an averide C value if desired, or leave blank to accept calculated C.}
5-yr. Runoff Coefficient, C-5=.", .
Overide 5-yr. Runoff Coefficient, C= . 0.43 (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.}
lilustration

LEGEND
(O Beginning

Flow Dixection|
{—.—__.
Catchment
Boundary
NRCS Land Heawy Tillage/ Shont Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations:; Reach Slope Length S-yr NRCS Flow Flow
1D S L Runoff Convey- Velocity Time
Coeff ance i Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overland s T T E T DA ANIAG B0
T B
4 -
z

Sﬁm N Cohputed Te
Regional Tc
User-Entered Tc

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, I = inchfhr Peak Flowrate, Qp = _#VALUE! ofs

Rainfall Intensity at Regional Tc, | = - inchthr Peak Flowrate, Qp = #VALUE! cfs

Rainfall intensity at User-Defined Tc, [ = 3.39 inch/hr Peak Flowrate, Qp=__ -11.33 ¢fs
UD-Rational v1.02a PP-PD Cumulative.x!s, Tc and Peak(Q 5-year 10/29/2007, 1:01 PM
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EXCERPTS FROM EXISTING REPORT

Area-Weighting for Runoff Coefficient Calculation

Project Title: New Hope Presbhyterian Church - 60790

Catchment ID: Combined Sub-Basin at Pond B (drains to PPDP-PDB) - 100-year

illustration

instructions: For each catchment subarea, enter values for A and C.

Subarea Area Runoff | Product
1D acres Coeff.

A c* CA
input input input output
PP-FS | 2.72 043 [° 3. T

. PP=SE |. 025 1 080 .
PP-NW | 0.23 | 0091
_ PP-PK | 359 [ 071
PP-PDB | 1.03 | 0.48
Sum:|: 7.B2 Sum:| 465

Area-Weighted Runoff Coefficlent (sum CA/sum A) =

0.59

*See sheet "Design Info" for inperviousness-based runoff coefficient values.

UD-Rational v1.02a PP-PD Cumulative.xls, Weighted C 100-year 10/29/2007, 1:01 PM
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EXCERPTS FROM EXISTING REPORT

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Mew Hope Presbyterian Church - 60790
Catchment ID: Combined Sub-Basin at Pond B (drains to PPDP-PDB) - 100-year

I. Catchment Hydrologic Data

Catchment (D = PPDP-PDB

Area = 7.82 Acres
Percent Imperviousness = %
NRCS Soil Type = BABC,orD

Il. Rainfall Information | (inchfhr) = C1* P1/C2 + Td}*C3

Design Storm Return Period, Tr = 100 years {input return period for design storm)
Cls= 28.50 (input the value of C1}
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
Pi= 2.60 inches {input one-hr precipitation--see Sheet "Design nfo")

. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C =.

Overide Runoff Coefficient, C = 0.59 (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = )
Overide 5-yr. Runoff Coefficient, C = 0.43 {(enter an overide C-5 value if desired, or leave blank to accept caleulated C-5.)
|Hustration

LEGEND

O Besi .
Flow Directon]
[ S
Catchmeni
Boundary
NRCS Land Heavy THlage/ Short MNearly Grassed Paved Areas &
Type Meadow Field Pasiure/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyance 25 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
ID S L Runoff Convey- Velocity Time
Coeff ance v Tf
fifi ft C-5 fps minutes
input input oultput input output output
Overand [~ - i 0430 CNIA-)- : oD
——
N N B
4.
Sum| -~ -0 - . Computed T¢
Regional Tc = 0
User-Entered Tc =[__13:65
IV. Peak Runoff Prediction
Rainfall Inlensity at Computed Tc, [= . . inchfhr Peak Flowrate, Qp = -#VALUE] cfs
Rainfall intensiy at Regional Tc, I = inch/hr Peak Flowrate, Op = #VALUE! cfs
Rainfall Intensity at User-Defined Tc¢, | = 6.17 inch/hr Peak Fiowrate, Qp = 28.67 cfs
UD-Rational v1.02a PP-PD Cumulative.xls, Tc and PeakQ 100-year 10/29/2007, 1:.01 PM

76


Treven_Edwards
Highlight

Treven_Edwards
Text Box
EXCERPTS FROM EXISTING REPORT


"Pebnioul jou si pue Alessaoau Jou s smoj ssedAq jo s|sheue Wweansumop YV ‘mo|} paidasisiu suu

SSOUL "SUs By} Jo JusLudoaaapel sy Ag pejosyE jou aie pue NS a4} ybnouyl mojy Jo uo sjeulBuo Jou op m_ww.D

"8 Xipuaddy v pajeoo| Jeeys WJOHLIAW TYNOILYY IHL Ag 133418 30 41vH
B4 UO pReINdES SB “sja|ul wealsdn woy moy ssedAq pue uiseq Alengu) sy} wouy youns Buipnjou

818p 0) pesidjeue Bulaq Ajuo ase ST
~dUdd & sisjul ey Buiyoeoudde smojy -
"ANO 804 MOT4 Mvad NOISIQ, BulpuodsaLioo

‘191Ul ay) Buiyoeal Moy e sepnjour , mol4 yoeaiddy, .
spessy ug Buuadp
«=OUSHO g1l B6L'S L) 9e'9 6¢ £6°L 080 £L'e %EC HS-1i1 i amyyadiy 1ogn assSn-dadd
A b dungu
¥/IN 0oL 00’0 3 L Le 00§ 000 289 ol 289 N L E Y LGl ‘qang 1 ad | HdEW-dAdd
T
muu WiIN 0gL 000 66°1L¢ 66°Le 00L 000 Se01 ge0lL Md-dadd
a _ I 1
HdAW-dadd Ls £9°0 FA N ae’L 6 800 © BB |7 D I MN-dadd
o
IWN@ﬁ-n_on_n__ 66 20’0 86°4 00¢ 001 000 20| %00’ L HOL-L qind o adil 10g0 3S-dadd
P wiN 001 000 pLL Ll 00L 000, | gey o} gen W wgy i b ! S-d0dd
ﬁ:m:_ummn Juadiag {5)2) mo)q (s19) mopy (542) mo|4 FITESYE (542} moyq (s39) mo14 | (s10) «MO1d | \yidag dwng 221§ J10/pue adAy uoniuyag
Ll mo)4 idaaiayu) s55edig 1danaaju yaeouddy 1deassiu] ssedAg desiaiy| yaeoiddy 10 ado|g daquinpy FETT] luiog4 uBisaq
\MJmmm&m ABDA-001 deaj-g Aempeoy ¥oU} 10 uiseg
A\
m Si8|u| pasodouy
n
T
W Papnioul jou si pue Alesssosu Jou | SMO|) ssedAq Jo sisAleue Wealsumop v “moy pajdasieiu Suluuslap 0 pasiAleue Buleq A|uo ale slajul
T 9S8UL "SUS 9y} Woy youni Aq pajoaye Aem Aue ug jou ase pue aus ayy ybnoiuy moy 10 uo ajeuibuo Jou op assn-dax3 je sieju) auyy Buiyoeoidde SMO| .,
@) 'd Xipuaddy ul pajeoo] Jeays ~AOHLIN TYNOILYY JHL AS 133448 40 4TvH-TINO HO4 MOTd MV3d N9IS3Qq, Buipuodsa.iion
_v_A_ 84} Uo pale|nojed Se '5)9|ul Weansan woly mo|| ssedAq pue uiseq Aleinguy ay) Wy yournu Buipniour el ayy Buiyoras moyy jje Sapnjoul,mo|4 Yseouddy,, ,
apeag up Bujuadp
wIUSHO iy £0¢C 28’1 s9'¢ 9. £2°0 80°L 6L %EZ Be-¢ qind ¥ adil 1009 assn-dax3
o _ ool dwngu Buusdo
YiIN 00} 000 0g'9e ogge 001 :00°0- ek - geiol UL sE WG Moo HedAl 10an . | HdEW-dax3
uoneUnsaq FYEEYT (s} mojg [ (19) MO[F | (549) Mo jusdlay (sp2) mold | (syo} moiy | (830) .mog udeq duing | ‘ez15 sojpue adi) jumog ubisaq
MO 1daduaju) ssedig jdaduau) yaeosddy daasaiy ssedAig ydassayy| Yyaeosddy lo ado)g daquinpn FENT|
ssedig FEEYRATTY JBOA-G Aempeoy T

s191u] Bupsixg

8duUeuLioled pue uojeinbyuog sjo|u


Treven_Edwards
Highlight

Treven_Edwards
Text Box
EXCERPTS FROM EXISTING REPORT


EXCERPTS FROM EXISTING REPORT

| ALLOWABLE CAPACITY FOR ONE-HALF OF STREET {Major & Minor Storm) I
(Based on Regulated Criteria for Maximum Allowable Fiow Depth and Spread)
Project: New Hope Presbyterlan Church - 60790
Infet iD: PFDP-PK
e T K T OWN il
’I BAC T, T CR ,[

§ ~——
-"“‘-—-BL‘E."________‘..J_ — T,
T 7.l W : w

Crown

Gutter Geometry (Enter data in the blue cells}

Maximum Alfowable Width for Spread Behind Curb Taack = 6.0[fl

Side Siope Behind Curb {leave blank far no conveyance credit behind curb) Sgack £ 0.02004fl. vert. / ft. horiz
Manning's Roughness Behind Curb Naack = 0.0160

Height of Curb al Guller Flow Line Heure # _6.00)inches

Distance from Curb Face to Street Crown {included for calculation purposes) Terown = 33071

Gutler Depression a={ 0.26inches

Guller Width W= 1.00|f1

Street Transverse Slope 8y = _-0.0173]ft. vert. / ft. honz
Street Longitudinal Slope - Enter 0 for sump condition Sp= 0.0000)f. vert. / ft. horiz
Manning's Roughness for Sireet Section NsTREET = D:0160

Mi’nor Storm  Major Storm

Max. Allowable Waler Spread for Minor & Major Storm Thaax = - 44.0 33.0]t
Mz, Allewable Depth at Gutter Flow Line for Minor & Major Starm duax = - 8:00 © 18.00}inches
[Alfow Fiow Depth at Streel Grown (leave blank for no}) . : c L |X=yes

Maximum Gutter Capacity Based On Allowable Water Spread Minar Storm _Major Storm
= 380) 5 00380 |fif

Gutier Gross Slope (Eq. ST-B)

\Water Depth without Gutter Depression {(Eq. §T-2) .85 |inches
Water Depth with a Gutter Depression 1inches
||Alowable Spread for Discharge cutside the Gubier Section W (T - W) |fl

Gulter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7)

Discharge outside the Gulier Section W, carried in Section Ty cfs
Discharge within the Gutter Section W {Q; - Q) cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) | cfs
Maximum Flow Based On Aliowable Water Spread 3| cfs
Flow Velacity Wilhin the Gutter Section fps

V*d Product: Flow Velocity Times Guiter Flowline Depth

Maximum Gutter Capacity Based on Allowable Gutter Depth 1 j
=[ 5.5]f

Theorelical Water Spread

Theorefical Spread for Discharge cutside the Gulter Section W (T - W) T = ft

Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) Eq= i

Theoreticat Discharge oulside the Gutter Seclion W, camried In Section Ty Q= ofs

Aclual Discharge oulside the Guiter Section W, (limited by distance Terowa) Qy= | cfs

Discharge wilhin the Guiter Section W {Q, - Qx) = ofs

Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns}) Qpack = | cfs

Total Discharge for Major & Minor Storm = cfs

Flewy Velocity Within the Gutter Section = { tps
*d Product: Flow Velocity Times Gutter Flowllne Depth V= ]

Stope-Based Depth Safety Reduction-Factor for Major & Minor {d > 6") Siorm =

Max Flow Based on Allow. Gutter Depth {Safety Factor Applied) Qu=|

Resultant Flow Depth at Gutter Flowline (Safety Facter Applied) =

Resultanl Flow Depth at Street Grown (Safely Faclor Applied) derowr = {|inches

Minor Storm _Major Siorm
Max. Atiowable Gutter Gapacity Based on Minimum of Q; or Quiow =[- . -SUMP] - - SUMP|cte

MINCR STORM max. allowable capaciu;' OK - greater than flow given on sheet 'Q-Peak"
MAJOR STORM max. atiowable capacily OK - greater than flow given on sheet 'Q-Peak’

UD-Inlet_v2.14a PP-PK xls, Q-Allow 10/29/2007, 1:13 PM
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EXCERPTS FROM EXISTING REPORT
[ INLET IN A SUMP OR SAG LOCATION [

Project = Mew Hope Presbyterian Church - 60780
Inlet ID = PPDP-PK

Design Information (Input) MINOR MAJOR

Type of Infet Type = CDOT Type R Cuib Opening

Local Depression {addifional io conlinuous gulter depression ‘a' from "Q-Allow') Bleyt = 3.00 3.00|inches
Number of Unit Inlets {Grale or Curb Cpening} Mo= 1 ) 1

Grate Information MINOR MAJOR

Length of a Linit Grate L, (G)= Nf& ~ NiAjfeet
Width of a Uit Grale W, = sl Niplreat

larea Opening Ratio for a Grale [typical values ©.15-0.90) F— NIA R
Clogging Factor for a Single Grale (typical value 0.50 - 0.70) G (G} = NIAJ. -,NIA

(Grale Welr Goefficient (typical vatue 3.00) G, (G)= nal - N/A

|Grate Orifice Coefficient (typical value 0.67) C.(6)= Nl . NIA

Curb Opening Information

Length of a Unit Curb Cpening L. (C) = feel
Height of Vertical Curt Opening in Inches Huar = 0|inches
Height of Curb Orifice Throat in Inches Huprout = ] inches
Iangle of Throat (see USDCM Figure ST-5) Theta= B3.4|cegrees
Side Yidth for Depression Pan (typically the gubter widih of 1 feet} W= Ifeet
Clogging Factor for a Single Curb Opening (typical value 0.10) G {Ch=

Gurb Opening Wair Coefficient (typical value 2.30-3.00) c.=| 2 mon)

[Curb Opening Crifice Goefficient {typical value 0.67) G, (Cy= :

Resulting Gutter Flow Depth for Grate Inlet Cagacity in 8 Sump

Clogging Coefficient for Mulliple Units Coef=

Ciogaing Factor for Multiple Units Clog=| "+

Grate as a Weir

Flow Depih at Local Depression without Clogging {0 ¢fs grale, 10.35 ¢fs curb) du=f inches
This Row Used for Combination Inlets Only evizun = inches
Flow Depth al Local Depression with Clegging (0 ofs grate, 10.35 ¢fs curb) dy, = \linches

[This Row Used for Combination Inlets Only [ Alinches
Grate as an Orifice

Flow Depth at Local Depression withoul Clogging (¢ cfs grate, 10.35 cfs curb) dg= Jinches
Flow Depth at Local Depression with Clogging (0 cfs grale, 10.25 cfs curb) d,, = \Jinches
Resulting Gutier Flow Depth Outside of Local Depression [ — | Inches
Resulfing Gubier Flow Depth for Curb Opening Intet Capacity in & Sum!

Clogging Coefficient for Multiple Units Coef=

Clogaing Factor for Mulliple Units Cleg=

Curb as a Welr, Grate as an Orifice MINOR MAJOR

Ftow Depth at Local Depression withoul Clegging (O ofs grate, 10.35 ¢fs curb) 44 linches
Flow Brepth at Local Depression with Clogging (0 cfs grae, 10.35 cfe curt) B|Inches

Curly as an Orifice, Grate as an Orifice

Flow Depth at Local Depression without Clogging (O cfs prate, 10.3:3 cfs curb) ‘, {inches

Fiow Depth at Local Depression with Clogging {0 ¢fs grate, 10.35 cfs curty Inches
Resulting Gutter Flow Depth Oulslde of Local Depression inches
Resultant Street Conditions

Total Infet Length it feel
‘otal Inlet Interception Capacily (Design Discharge from Q-Peak} ofs
Resultant Gutter Flow Depth {based on sheet Q-Alfow geometry) :88|inches

Resultant Street Flow Spread (based on sheet Q-Aflow geometry) Feet

Resultant Flow Depth at Street Crown D[lnches

103 §0/20/2007, 1:21 PM
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EXCERPIEHaISN RS FURPBYRT

Scenario: 5-Year

»»>»> Info: Subsurface Network Rooted by: Cutlet B
>»»» Info: Subsurface Analysis iterations: 1

>»»> Info: Convergence was achieved,

>»>»> Info: Subsurface Network Reoted by: Outlet A
»»»> Info: Subsurface Analysis iteraticns: 1

=»»» Info: Convergence was achieved.

»>»»>» Info: Subsurface Network Rooted by: Outlet C&D
»»>> Info: Subsurface Analysis iterations: 1

>=»» Info: Convergence was achieved.

CALCULATION SUMMARY FOR SURFACE NETWORKS

| Label | Inlet Inlet ] Total Total Capture | Gutter | Gutter
| i Type | Intercepted | Bypassed | Efficiency | Spread | Depth
| | | | Flow |  Flow | (%) | {££) | (fE)
| | | | (cfs) | (cEs) | | |

| --ommeee |--me e [ |- |- oo nee |- |-
| PPDP-FS | Generic Inlet | Generic Default 100% | 1.58 0.00 100.0 | ©0.00 | 0.00
| pPDP-PK | Generic Inlet | Generic Default 100% | 10.35 0.00 100.0 | 0.00 | 0.00
| pPDP-NW | Generic Inlet | Generic Default 91% | 0.86 | 0.08 91.5 ] 5.22 | 0.23
| PEDP-SE | Generic Inlet | Generic Default 100% | 1.02 0.0¢ 100.0 | 5.56 | 0.24
| PPDP-MBPH | Generic Inlet | Generic Default 200% | €.82 0.00 100.0 | 0.00 | 0.00
| PPDP-PDE | Generic Inlet | Generic Default 100% | 1.53 | 0.00 { 100.0 | 0.00 | 0.00
| PPDP-PDA | Generic Iniet | Generic Default 100% | 0.04 | 0.00 | 100.0 | 0.00 | 0.00
CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: Outlet &

[ Label | Number | Section | Section | Length | Total Average | Hydraulic | Hydraulic |

| | of | size | Shape | (ft} | System | Velocity | ©Grade | Grade |

[ | Secticns | | | | Flow {ft/s) | Upstream | Downstream |

| [ | | | | (cfs) | | (£r) | (£E) |

[--ee- J-mmemneee B B R J--m-o--- [ omr e R [ oo |

| a1 [ 1 | 18 inch | Circular | 37.01 | 3.46 | 7.92 | 6,1a8.82 | 6,148.70

| Az | 1| 18 inech | Circular | 52.28 | 2.60 7.30 | 6,150.41 | 6,148.95 |

| a3 | 1 | 18 inch | Circular | 13.24 | 1.58 6.28 | 6,150.78 | 6,150.51 |

| Label ] Total | Ground | Hydraulic | Hydraulic |

| | System | Elevation | Grade | Grade |

| | Flow | (£t) ! Line In | Line Out |

| | (cEs) | | (£t) | (ft) [

| -omonenee [ommees [-ommemees |-ommmoees |- ommeeee |

| Outlet a2 { 3.46 | 6,147.00 | 6,148.70 | 6,148.70 |

| PPDP-NW | 3.46 | 6,153.98 | 6,148.95 | 6,148.82 |

| pPDP-SE | 2.60 | 6,154.78 | 6,150.51 | 6,150.41 |

| PEDP-FS | 1.86 | 6,154.00 | 6,150.78 | 6,150.78 |

CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: Outlet B

Project Engineer: Dave Gorman
StormCAD v5.5 [5.5006]
Page 1 of 2

Title: New Hope Presbyterian Church
c:\program files\haestad\stmc\80790 07-23-07.stm
10/30/07 10:14:19 AM © Haestad Methods, Inc.

MVE Inc.
37 Brookside Road Waterbury, CT 06708 USA
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EXCERRIKS BROVREXUHE N iERPRT

Scenaric: 100-Year

»»»» Info: Subsurface Network Rooted by: Outlet B
>»>»> Info: Subsurface Analysis iterations: 1
»»>>> Info: Convergence was achieved.

»>»»» Info: Subsurface Network Rooted by: Outlet A
>>>> Info: Subsurface Analysis iterations: 1
>»>>> Info: Convergence was achieved.

»>>> Info: Subsurface Network Rooted by: Outlet C&D
>>>> Info: Subsurface Analysis iterations: 1
>»>> Info: Convergence was achieved,

CALCULATION SUMMARY FOR SURFACE NETWORKS

| Label | Inlet | Inltet [ Total [ Total | capture | Gutter | Gutter
| | Type i | Intercepted | Bypassed | Efficiency | Spread | Depth
| | | | Flow Flow (%) | £ty | A{fe)
I I I ! {cfs) {cfs) | |
R f-oommme e | oo R o AEEREEE RS [-moeeee R
| PPDP-FS | Gemeric Ianlet | Gemeric Default 100% | 7.14 0.00 i00.0 | .00 | 0.00
| PPDP-PK | Generic Inlet | Generic Default 100% | 21.99 | 0.00 100.0 | 0.00 | 0.00
! PPDP-NW | Generic Inlet | Generic Default 71% | 1.32 | 0.53 71.3 | .72 | 0.28
| PPDP-SE | Generic Inlet | Generic Default 99% | 1.98 | 0.02 | 99.0 | 8.10 | 0.29
| PPDP-MBPH | Generic Inlet | Generic Default 100% | 21.11 0.00 100.0 [ o0.00 | 0.00
| PPDP-PDB | Generic Inlet | Generic Default 100% | 5.99 0.00 100.0 | 0.00 | 0.00
| PPDP-PDA | Generie Inlet | Generic Default 100% | 0.08 | 0.00 100.0 | ¢.00 [ 0.00
CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH RCOT: Qutlet A

| Label | Number | Section | Section | Length | Total | Average | Hydraulic | Hydraulic |

| | of | size | Shape | (ft) | System | velocity | Grade ] Grade

i | Sections | | i | Flow | (ft/s} | Upstream | Downstream |

I | | I | | fcfs} | | (e6) | (£t) |

|--e- [---mmee R [-m-mommee R J-------- |- [ommoe e R |

| a1 ! 1 | 18 inch | Circular | 37.01 | 10.44 | 5.91 | 6,150.37 | 6,150.00 |

| a2 | 1 | 18 inch | Circular | s52.28 | 9.12 | 10.31 | 6,151.28 | 6,150.88 |

| 3 | 1 | 18 inch | Circular | 13.24 | 7.14 | 9.61 | 6,151.60 | &,151.59 |

| Label | Total Ground Hydraulic | Hydraulie |

! | System | Elevation Grade Grade |

| | Flow (ft) Line In Line Cut |

[ | (cfs) (£t} {ft) ]

[-ommoomes |-omomees oo Jooomomee Joemeoomee |

| outlet A | 210.44 | 6,147.00 | 6,150.00 6,150.00 |

| PPDP-NW | 10.44 | 6,153.98 | 6,150.88 6,150.37 |

| pPDP-8E | 9.1z 6,154.78 6,151.59 | 6,151.28 |

| PPDP-FS | 7.14 €,154.00 6,151.60 | €,151.60 |

CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: Outlet B

Project Engineer: Dave Gorman
MVE Inc. StormCAD v5.5 [5.56006]
Page 1 of 2

Title: New Mope Presbyterian Church
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| Label | Number | Section | Section | Length | Total | Average | Hydraulic | Hydraulic

| | of | size | Shape | (ft) | System ] Velocity | Grade | Grade |

| | Sections | i | | Flow | (ft/s) | Upstream | Downstream |

I I I | I | (cfs) | | (£t | (£t) |

[---oee [-oeemeeee |- R . RS |- e | Joom e !

| B1 | 1 ] 24 inch | Cireular | 33.3%7 | 21.99 | 7.00 | 6,150.32 | 6,150.00 |

| Label | Total | Ground | Hydraulic | Hydraulic |

i | system | Elevation | Grade | Grade |

i | Fiow | (£r) | Line In | Line out |

| | (cfs) | | (ft) i (fr) i

e e R Rt | -me e |

| outlet B | 21.99 | 6,147.00 | 6,150.00 | 6,160.00 |

| ppDP-PK | 21.99 | 6,152.11 | 6,150.32 | 6,150.32 |

CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: Outlet C&D

| Label | Number | Section | Section | Length | Total | Average | Hydraulic | Hydraulic |

] | of | Size | shape | (ft) | System | Velocity | Grade | Grade |

| [ sections | | | | Flow | (ft/s) | Upstream | Downstream |

| I I | | | {cfs) | | (fe) | (£t) |

[------- |--mm e |- oo Rt B . R R |

| caDi | 1 | 2% inch | Circular | 145.00 | 28.35 | 11,75 | 6,138.73 | 6,134.05 |

| cap2 | 1| 18 inch | Circular | 36.63 | 6.07 | 11.24 | 6,137.44 | 6,137.20 |

| cap3 | 1 | 18 inch | Circular | 43.68 | 6.07 | 7.97 | 6,139.06 | 6,137.93 |

| ~~ i i | 18 inch | Circular | 22.70 | 0.08 | 1.98 | 6,139.28 | €,139.09 |

| c1 | 1 | 18 inch | Circular | 200.21 | 5.99 | 7.65 | 6,143.41 | 6,139.54 |

| c2 | 1 { 18 inch | Circular | 27.06 | 5.99 | 7.95 | 6,144.70 | 6,143.91 |

| Label | Total Ground | Hydraulic | Hydraulic |

| | system | Elevation | Grade | Grade |

| | Flow {ft} [ Line In | Line Out |

| | (cfs) } {fr) | {ft) |

[-oo-oonoane R B [--omoeneee

| outlet ceD | 28.35 | 6,139.20 | 6,134.09 | 6,134.09 I

| pPPDP-MBPH | 28.25 | 6,136.53 | 6,140.04 | 6,137.20 |

| MH-C&D2 | 6.07 6,142.12 | 6,137.47 | 6,137.44 |

| MH-C&D3 | 6.07 6,143.21 | 6,139.07 | 6,139.06 |

| ppDP-PDA | 0.08 | 6,140.88 | 6,139.28 | 6,139.28 |

| ME-C1 | 5.99 | 6,147.00 | 6,143.43 | 6,143.41 |

| peDP-PDE | 5.99 | 6,150.00 | 6,144,70 | 6,144.7¢ |

Completed: 10/30/2007 10:14:32 AM

Title: New Hope Presbyterian Church Project Engineer: Dave Gorman
MVE Inc. StormCAD v5.5 {5.5008]
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EXCERPTS FROM EXISTING REPORT

Water Quality and Detention Volumes, Elevations, and Release Rates

WATER QUALITY AND DETENTION FOR POND A AS REDEVELOPED (PP-PDA AT PPDP-PDA)

By: PFM
Dale: 12/5/2007

Release Rate | Release Rate
Elevation at | Allowed (cfs) | Provided (cfs)
Top of or or
Volume Required Volume Provided Volume Drain Time Drain Time

(Cubic Ft) {Acre-Ft) {Cubic Ft) (Acre-Ft) {Ft) Required {min}| Provided (min)

Water Quality* 401 0.0092 409 0.0084 6140.44 2400 min ™
10 year 897 0.0206 909 0.0209 0.10 0.09
10 year + WQ 1298 0.0298 1318 0.0303 6141.10 0.12
100 year 1782 0.0409 1784 0.0410 0.37 0.36
100 year + waq' 2182 0.0501 2193 0.0503 6141.51 0.40

* The UDFCD Drainage Criteria Manual Volume 3 specifies that a Water Quality Capture Volume drain in 40 haurs.

** The "Reservoir Routing though Detention Pond" calculator provided by UDFCD and used to estimate WQGY drain fime does not
offer adequate precision {0 determine the drain fime of Pond A because of the very small flow rates involved. The WQ orifice
plale design for Pond A follows the UDFCD design guidelines and therefore should theoretically provide sufficient drain time.

' The existing walk-out basment adjacent to Pond A has a finished floor elevation of 6143.08, which is 1.57 ft above the
top of the 100 year + WQ volume.

WATER QUALITY AND DETENTION FOR FOND E (FF-PDB AT PPDP-PDB)

Release Rate | Release Rate
Elevation at | Allowed (cfs) | Provided (cfs}
Top of or or
Volume Required Volume Provided Volume Drain Time Drain Time

{Cubic Ft) (Acre-Ft) (Cubic F{) (Acre-Ft) (Ff) Required (min)| Provided (min)

Forebays* 219 - 365/ 0.005- 0.008 344 0.007¢9 6148.00 3 ~5min 4.4 min
Micropool™* 43 0.0010 6144.00

Water Quality' 7309 0.1678 7372 0.1692 6147.00 2400 min 2400 min

10 year 16352 0.3754 16617 0.3815 1.80 cfs 1.76 cfs

10 year + WQ 23662 0.5432 23989 0.5507 6148.70 1.87 cfs

100 year 32361 0.7429 33207 0.7623 6.65 cfs 6.65 cfs

100 year + WQ 39670 0.9107 40579 0.9316 6150.00 8.77 cfs

* The UDFGCD Drainage Criteria Manual Volume 3 specifies that a forebay be 3% to 5% of the Water Quality Capture Volume
and that a forebay drain in 3 min to 5min. For this design, the volume provided is divided between two equally sized forebays.

** The UDFCD Drainage Criteria Manual Volume 3 does not specify a micropool volume but does requre that the micropool
be at least 2.5' deep. The micropool proposed for Pond B is 2.5' deep.

' The UDFCD Drainage Criteria Manual Volume 3 specifies that a Water Quality Capture Volume drain in 40 hours.
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EXCERPTS FROM EXISTING REPORT D | Ee |

8 330 0" s
B ¢ |
o
1—| Q—I i
6 290" 6" 5594
g
6| 3" o i
44" DEEP GRATE SHELF
A (GRATE NOT SHOWN) A
OPENING TO
- COLLECTION COLLECTION POOL BOTTOM STAGE CHAINNEL 2 &8
CHAMBER CHAMBER CHAMBER
1)
J_S..
-3 12
PLAN VIEW
SCALE: 1"=2'
100-YEAR + WQCY
EL = 6150.00
10-YEAR + WQCV
CLOSE MESH GRATE EL=6148.70
AS FOR CDOTTYPEC
HORIZ. NO. 4
BARS @ 12" INLET (TYP. OF 3)
C-C, GRADE D<—| E<—|
40 (TYP.) VERT. NO. 4 3 ) WQCYV TOF STAGE
: . BARS @ 12" L] ; EL =6147.00
18" RCP g 26" x 1-6" X J" STEEL i C-C. GRADE CBx18.75 AMERICAN | /
OUTLET [ PLATE {100-YEAR 60 (TYP.) STANDARD STRUCTUR,;AL/ BAR GRATE
PIPE FLOW CONTROL) ] STEEL CHANNEL (TYP) | (SEEDETAIL]  NO. 4 BARS @ 12" C-C,
ATTACH WITH FOUR 1 ~2'% ' OPENING IN BOTH WAYS GRADE 60 (TYP.) | _WQCV BOTTOM STAGE
ANCHOR BOLTS W/ [-{/ 4" X %" CONCRETE —7.69% _ )
WASHER & NUT [ i 9" % 5%2" x J{" STEEL PLATE WITH ) ANCHOR BOLT W/ [—r e I o ,%
EIGHT 5" DIA. ORIFICES [WQCY WASHER & NUT . I P al =1
? P 1 FLOW CONTROL), ATTACH WITH (TYP. OF 4} 4 | iﬂ?gR%MngilggR%ACE
TWELVE 3" x J;" CONCRETE ANCHOR EL=didion
by Cor ey = BOLTS W/ WASHER & NUT———"¢ = -
% RRYEE b STAINLESS STEEL
: . 2-6"x 1"-6" x ¥i" STEEL PLATE WITH WELL-SCREEN (SEE —STAINLESS erEsl.UPPO
] - g WELL-SCREEN RT
o g%g}gb?mﬂ%igﬁ \TVETAFIFF%(S;V d DETAIL BELOW) BARS, US FILTER #156 NOTES:
T 2 2.3 l VEE, ON3” CENTERS 1. ALL ANCHOR BOLTS,
o 3"xJi" CONCRETE ANCHOR P — WASHERS, AND NUTS
- BOLTS W/ WASHER & NUT 3"CLR. WELLSCRERN, US FLTER INDICATED ON THESE
«] {TYP.) i I3TTWIR DETAILS SHALL BE
—l —t | S A SLOTOPENG STAINLESS STEEL.
6" | L A o L L PR Ay I S & I v s R T f 2. ALL STEEL PLATE, AND
| L d : . PRI | A e o . S NG i- . N e o QA.A_ ]j‘: STRUCTURALSTEEL
Be | C | Horz NO.4BARS @ 12 | De | Fe | -6 Cagx 1" FLAT BAR INDICATED ON THESE
3" CLR. {TYP) C-C, GRADE 40 {TYP.) WELL-SCREEN FRAME, DETALLS SHALL BEHOT
' . ATTACH TO CHANNEL DIPPED GALVANIZED
SECTION A-A - OUTLET PROFILE BY INTERMITENT WELDS AFTER FABRICATION.

SCALE: 1"=2

PROPOSED DETENTION POND B OUTLET (PAGE 1 OF 2}
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EXCERPTS FR"GLM EXISTING REPOR I f ‘
.‘\‘ —Ef 3l_2||
3 \HORIZ. NO. 4 BARS @ 12" = =| : 3
C-C, GRADE 60 (TYP.) — =] |
GRADE 60 (TYP) -1 &' 0.C. (TP,
T~ VERT. NO.4BARS @ AN o B
C-C, GRADE 40 {TYP. ] .
| TYP) . iR, L) o.c. vy — %" DIA. SLOT
3 i TYP. Lz o.c. mp. FOR CONCRETE
g - 3" CLR. (TYP) () oc.mr) ANCHOR BOLT
NEE 1" 6" x 1-6" x Y STEEL PLATE E— {TYP. OF 4]
ITF ] {100-YEAR FLOW CONTROL)
87y, 1 — |} ATIACH WITH FOUR )} - N1 XX 3T
4l VRN A1 CONCRETE ANCHOR BOLTS L 3 STEEL PLATE
| | ( ) 1 W/ WASHER & NUT | . 789" {TYP. OF 2}
& T M * e ) N 57" LONG
4 | 26" x 1-6"x J;" STEEL PLATE ‘ RE 95" | 1.66x0.14 HIGH
1. WITH 5%%" DIA. ORIFICE {10-YEAR T fes 3 . F STRENGTH STEEL
ig'rep |- FLOW CONTROL), ATTACH WITH 1P PIPE {TYP. OF 7)
QUTLET FOUR }' CONCRETE ANCW 1 -1 5'-7%" WELDED TO END
g PIPE BOLTS W/ WASHER & NUT 4 2x 1 openng N | ol PLATE AT BOTH
CONCRETE WALL ENDS
NOTES:
1. ALL ANCHOR BOLTS, WASHERS,
: AND NUTS INDICATED ON THESE
RSN DETAILS SHALL BE STAINLESS : NOTE
ST STEEL. ~ s BAR GRATE SHALL
2. ALL STEEL PLATE INDICATED ON — SN BE HOT DIPPED
100-YEAR COLLECTION THESE DETAILS SHALL BE HOT 10-YEAR COLLECTION GALYANIZED AFTER
CHAMBER INSIDE WIDTH DIPPED GALYANIZED AFTER CHAMBER INSIDE WIDTH FABRICATION.
-1 FABRICATION. 217
SECTION B-B - 100-YEAR FLOW CONTROL SECTION C-C - 10-YEAR FLOW CONTROL BAR GRATE DETAILS
SCALE; 1"= 2 SCALE: I"=2' SCALE: 1"= 2
CBx18.75 AMERICAN NOTE
STANDARD STRUCTURAL " THE STEEL CHANNEL AND
STEEL CHANNEL FORMED  SLOT ?TELT_I%I_KA?ER(';?QRQEELOW BAR GRATE INDICATED
INTO CONCREIE ON ALL ~ WIDTH CONTROL] {SEE WQCY %" DIA. HOLE FOR CONCRETE ON THIS DETAIL SHALL BE
FOUR SIDES OF SLOT 3 X ORIFICE PLATE DETAIL ANCHOR BOLT, (TYP. OF 12, HOT DIPPED GALVANIZED
__ , SPACED VERTICALLY 12" ON AFTER FABRICATION,
E— i - *I Y CENTER) e T\ : - =y -
J Ut . [l ]
: . J A 3] LT
R HAER ¥4 DIA, ORIFICE (TYP. OF . |12 i —— ;
- . . . 8. SPACED VERTICALLY . |TYP. - F 1 -
‘ ;o 4" ON CENTER) | e
; _ ’ e ) ’ ° 4| cexg7s AR GRATE | HORIZ NO. 4
T el i . AMERICAN (SEE DETAIL) ?:AES SR‘A?DE
. . STANDARD 1 eoryey
. 5 . NOTE N STRUCTURAL :
R R THE STEEL PLATE . PLATE STEEL CHANNEL '
‘ o e SLOT : INDICATED ONTHIS 4" TYP. | HEIGHT FORMED INTO -
¢ HEIGHT 4« DETAIL SHALL BE HOT 5-2" é CONCRETE ON o |
410" DIPPED GALVANIZED ° e ALL FOUR SIDES ‘iIQL'LNE'?séETNEEL | VERT. NOL 4
AFTER FABRIC . OF SLOT - - . No.
ATION 14 (SEE DETAIL IN h_BARS @12
i SECTION A-A} C-C, GRADE
T o o 40 (TYP)
3" CLR.
[ AT = | = e)
o BOTTOM EDGE OF PLATE PLATE L J
——— ' 2" ABOVE FLOOR OF 10-YEAR— | WIDTH SR :
10-YEAR COLLECTION COLLECTION CHAMBER —om | MICRO POOL
CHAMBER INSIDE WIDTH CHAMBER INSIDE WIDTH
2-11 WQCV ORIFICE PLATE DETAIL 58"

SECTION D-D - WQCV FLOW CONTROL

SCALE: 1"=2'

SCALE: 1"=2'

SECTION E-E - MICRO POOL
SCALE: 1"=2'

PROPOSED DETENTION POND B OUTLET {(PAGE 2 OF 2)
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EXCERPTS FROM EXISTING REPORT
STORM WATER DETENTION VOLUMES AND RELEASE RATES

Project: New Hope Presbyterian Church
Detention Pond: Proposed Pond B (PPDP-PDB)

Minimurmn Detention Volumes
V=KA

Where:
V = required volume in acre-feet for the 100-year or 10-year storm above the WQCV

for the 100-Year Storm:
K100 = (1.787 - 0.00277 - 3.56) / 900

For the 10-Year Storm:
K19 =1(0.957 - 1.90)/ 1000

1 = developed basin imperviousness (%)

A = tributary area {acres)

Solution:
A = 7.82 acres
I=153%
Koo = (1.78*53 - 0.002*5342 - 3.56) / 900 = 0.095
Ko = (0.95%53 - 1.90) / 1000 = 0.048
V00 = 0.095*7.82 = 0.7429 acre-feet

V4 = 0.048%7.82 = 0.3754 acre-feet

Maximum Allowable Release Rates
Q=FA

Where:
Q = allowable release rate for the 100-year or 10-year storm in cfs

F = release rate factor by hydrologic soil group for the 100-year or 10-year storm in cfs/acre:

NRCS Hydrologic Soil Group

Design Frequency _A B C&D
100-year 0.50 0.85 1.00

10-year 0.13 0.23 0.30

A =Tributary Area (acres)

Solution:
A = 7.82 acres

Predominant Soil Group: B Fi00=0.85 Fi0=023
Q 400 = 0.85*7.82 = 6.65 cfs

Q10 = 0.23*7.82 = 1.80 cfs
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EXCERPTS FROM EXISTING REPORT
STAGE-DISCHARGE SIZING OF THE WATER QUALITY CAPTURE VOLUME (WQCV) OUTLET

Project: New Hope Presbyterian Church
Basin ID: Proposed Pond B (PPDP-PDB)

WGCV Design Volume {Input);

Catchment fmperviousness, |, = 53 percent Diameter of holes, D = 0.500 in
Calchmenl Area, & = 7.82 acres Number of holes per layer, N = 1
Deplh al WQCY ouliet above Jowest perforation, H = 36.00 inches = (6147,00 - 6144.00)*12 OR
Number of layers, N = 8
Verlical dislance between layers, h = 4,0D inches Reight of slol, H = in
Orifice discharge coefficient, C, = 0.65 Width of slof, W = in

Qutiet Design Information (Output):

Water Quality Capture Volume (1.0 * (0.91 * 183 1.19* |52 + 0.78 * n, wacy = 0.21 watershed inches
Design Volume (WQCY /12 * Area * 1.2) Vol = 0.1678 acre-feel
Recommended maximum outlel area per layer (based on 4" verlical spacing of layers), A, = 0,30 square inches
Total opening area at each fayer, A, = 0,20 square inches
Total apening area al each layer, A, = 0.0014 square feel

Caiculation of Colection Capacity :

Ceniral Elevations of Layers of Hotes In feet
Layer1  layer? layerd layerd  Lavers Layer6 Layer7 Layer8  Llayer9 Layer 10 Layer 11 Layer 12 | Flow
Stage | 6144.00 | 614433 | 614487 | 6145.00 | 614523 | 6145:7..] 6146.00-].65146:33 ] | ] I '

] f‘m) Collection Capacity for Each Layer of Heles in cfs cfs
inp

0,000 -
‘UU

UD-Detention_v2.01 PP-PD xls, WQCV 12/6/2007, 4:00 PM
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EXCERPTS FROM EXISTING REPORT

STAGE-STORAGE SIZING FOR POLYGONAL, ELLIPTICAL, OR IRREGULAR PONDS

Project:

Basin ID:

New Hope Presbyierian Church

Propesed Pond B (PPDP-PDE)

Irregular Pond X Use Overide values in cells G32:652)
g {

MINOR MAJOR
Storage Requirement from Sheet "Storm Water Detetnion Volumes and Release Rales" 0.3754 0.7428|acre-fi,
Stage-Storage Relatlonship: Storage Requirement from Sheet 'Hydrograph': acre-fl.
Water Quality Capture Design Volume from Sheet WQCW" 0.1678|acre-ft.
Labels Stage Side Pond Pond Surface Surface Volume Surface Volume Targel Volumes
for WQCV, Minar, Slope Width at Length at Area at Area at Below Area at Below for WQCV, Minor,
& Major Storage {H:V) Stage Stage Stage Stage Stage Stage Stage & Major Storage
Stages fi Wi ft it f? # User # acres acre-ft acre-f
{inpul} (input) Below EL {output) (oulput) {output} Qveride {ouiput) {output} {output) (for geal seek)
6144.00|  (input) - 17 ] 0.0004 0.0000
6144,50 20 k] 0.0008 0.0002
WQCY Bot, Stage 6145.50 59 48] . 00D 0.0011
6146.00 4,343 1448|. -0.0897) -0.0264
WQCV Top Stage 6147.00 g102| . 7.372] _ 0.1880 0.1682 0.1678
6148.00 10,054) - " 18450  -+D2308 . 0.3r78
MINCR 5148.70 11,550] . 23,689 0.2652| - '0:5507| 0.1692+0.3754=0.5446
‘8149.00 12,036) . 27,551) | 0.2783[ - 0:6325 ]
MAJOR 6150.00 14i020] -~ 40579) - - 0:3248]. .0:@318[ 0.169240.7429=0.9121
6151.00 16,200( - .- 55,680 . 03718 = 12784]

UD-Detention_v2.01 PP-PD.xls, Pond
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STAGE PIRCHRRTE FS IR IRVE 3| 8P NG BCRHEMERPNTROL)

Project: New Hope Presbyierian Church
Basin ID: Proposed Pond B.(PPDP-PDB]
f~—TDia.
—
| o o l o~ ¢ o
(=] =] [+ [+]
ID
#1 Verlical #2 Vertical
Sizing the Restricfor Plate for Cjrcular Vertical Orifices or Pipes {Input} Crifice Orilice
Water Surface Elevation at Design Depth Elev: WS = £,150.00feel
PipefVertical Orifice Entrance Inver Elevafion Elev: Inverl = §,143.75 [feel
Required Peak Flow through Crifice al Design Depth = 6.4l
Pipe/Veriical Onifice Diameter (inches) 18.00 [inches
Orifice Coefficient D.65
Eull-tiow Capacily (Caleulated)
Fuli-flow area Al = A7 |sqH
Half Gentral Angle in Radians Thela = 3.4 |rad
Full-flow capacity Qr= 21.8|cfs
Percent of Design Flow = 320%|
Calculation of Orifice Flow Condition
Ha¥f Ceniral Angle (0<Theta<3. 1416) Theta = 1.25(rad
Flow area A= 0.53|=q ft
Top widlh of Orifice (inches) To= 17.05 [inches
Heighl from Invert of Pipe to Botiom of Plale {inches) Yo= - B.12}inches
Elevation of Botlom of Plale Elev Flale Boltom Edge = 6,144.28|fee!
Resuttant Peak Flow Through Orifice at Design Depth Q,= . B.B|cfs
Desian Information {Inputy: #1 Horiz. #2 Horiz. #1 Vert. #2 Vert.
Cirewlar Opening: Diameter in Inches Dia. =| [ - ] - 5.50] inches
oR
Rectangular Opening: Width in Feet w=] 2.92] 2.92] | 1.04]t.
Length {Height for Vertical) LorH=| 5.44] 2:80] I 0.51].
Percentage of Open Area Afler Trash Rack Reduclion % open = 50.00 50.00 “100.00] $00.00]%
Orifice Coefficient c,= 6.65 0.65 " 0.85] -0.65)
Weir Coefficient Cw = 3.40 .40
Orifice Elevafion (Bollom far Vertical) E,= 5147.00] . 6148.70 6,143.75] B,143.75]L
Calculation of Collection Capacity:
Ned Opening Area {after Trash Rack Reduction) A, = -7.84]- . 400 P -0A8] " T D.53sq.f.
User-Overide Nel Opening Area A= o f ) . ) £q. fl.
Perimeter as Weir Length L= - aet] -7 . .8.53(m.
User-Overide Weir Length Ly=| - i
Tap Elevalion of Vertical Orifice Opening, Top=| |- T R14428 AL
Center Elevaiion of Vertical Orifice Opening, Cen =] [ o= - - a944:09]0.

-opening flows through #2 vertical opening. .

Routing 1: ‘Water flows through WQCV piate and #1 horizontal opening into #1 vertical opening. This flow plus fiow from #2 herizontal

0,04

HorjzomMaf Qrifices Vertical Qrifices
Labels Waler wacv #1 Horiz. #1 Horiz. #2 Horiz. #2 Hanz. #1 Verl. #2 Verl. Total Tarpet Collection
for WCCV, Minor, Suriace Plate/Riser Weir Qrifice Weir Qrifice Cellecti Call Call Capacity for
& Major Storage Elevation Flow Flow Flow Flow Capacity Capacily Capacity Minor & Major
W.S. Elevations n cls cls cls ofs cfs (=13 cfs cfs
{inpuf) {linked) {User-linked) foulpul) {oufpul) {outpul) {outpui} {output} (link lor goal seek)
: 000§ 000 5 - - sbee " Tno T S 0A4B 0 oo
) 001 j- ;
WQCV Bol $tage 003

- 008

WQCV Top lage

0

{141.80=1.91.

0:12+6.65=6.77

UD-Detention_v2.01 PP-PD.Ms, Qullel
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EXCERPTS FROM EXISTING REPORT

STAGE-DISCHARGE SIZING OF THE OUTLET CULVERT {INLET vs. OUTLET CONTROL WiTH TAILWATER EFFECTS)

New Hope Presbyterian Church

Proposed Pond B (PPDP-PDOB)

e
EITTTITELTETS

funar Veul

thveria secfinn

Design information {input):

Design Information {calculated):

T

cubrn zaeise

Circular Culveri: Barrel Diameter in Inches D= 18.00 inches
Circufar Gulvert: Inlef Edge Type (choose from pull-down list) Square End wilh Headwall
Number of Barrels No = i
Inlet Etevation al Culver Invert letes = . B143.75 # elev
Outlet Elevation at Culvert Invert (s 3 6142.90 fi alev.
Cuivert Length in Feet L= 42.00 ft
Manning's Roughness n= 0.4130
Bend Loss Coefficient Kp = 0.00
Exit Loss Coefficient = 1.00
Entrance Loss Coefficient = 0.50
Friction Loss Coefficient K= 078
Sum of All Loss Coefficients K= . 22
Orifice Inlet Condition Coefiicient Cy= :0.86
Minirmum Enargy Condition Coefficient KE, = -0.0831
Calculations of Culvert Capacity {output):
Water Surface Tailwater Culvert Culvert Flowrate Controlling
Elevation Surface Inlet-Control Outlet-Control Inte Culvert Culvert
From Sheel Elevation Flowrate Flowrate From Sheet Flowrate
“Pond" ft cfs cfs "Outlet” cfs
{ft., lirrked) {input if known} {output) [output) {cfs, linked) {owtput)
o pranonl - — . T A T - —

Infet equation used:

:00|min. energy equation

regression equation
ragression equation

04 |regression equalion

regression equation
regression equation

lorifice equation
8 |orifice aquation
FTorifice equalion
1 |orifice equation

UD-Detention_v2.01 PP-PD.xs, Gulvert
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EIASEHPTCHAROR SIS TR GHEEPQRWAY

New Hope Preshyterian Church
Proposed Pond B {PPDP-FDB)

Project:
Basin ID:

Design Information {input):

Bottom Length of Weir L= 14.50 feel

l

Angle of Side Slope Weir Angle = 75.96 degrees
Elev. for Weir Cres! EL Crest= 6,150.00 feet
Coef. for Rectangular Weir Cu= 3.10
Coel. for Trapezoidal Weir C= 3.10
Redquired Spillway Release Rate 2°Qup = Qg = 57,34
Calculation of Spillway Capacity {cutput):
Waler Rect. Triangle Total Total
Surface Weir Weir Spillway Pond
Eievation Flowrate Flowrate Release Release
fi. cis cfs cfs cfs
{linked) {output} {output) {output) (output)
7 6144:00]. . . "p.oo -0.0D] — 0:00], . ..0.00

- 70.00)

0:00). . co0o)

UD-Detention_v2.01 PP-PD.xls, Spillway 12/6/2007, 3:59 PM
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ECERP IS TR OPESKI BT REGNIENFORT

Project: New Hope Presbyterian Chureh
Basin ID: Proposed Pond B [PFDP-PDB} $-Year {assumes WQCV is full at the of tha gtorm event)
Reservoir Characteristics.:
Stage Qutlow Storage O'al+28
Sl & R
H . 2 X 5
'YOROGRAPH ROUTING Feel o -~ cut
120 T 6.144.00 .00 1] 1]
i E 8,144.50 .01 8 20
] I 146,50 - -0.08 49 162
———A 14600 004 1,349 < - 2305
i - 47,00 0,08 7372 - - 14756
100 14B.00 .73 16,450 83,183
I 345, .87 23,989 " 4pZA5 |
jl'l ! 145, 5.18 27551 TR
450, 77 40519 = 82787
J 1 5,151.00 4300 55,680 T B 4zI.
80 | it L
1 Hii
dill
.0
F i [
& (L Ly ]
a0
20
HHHLT
3 T —
0¢
] 2 I 50 80 100 120 140 160
Time {minutes)
—=Inflow — Qutflow

Reservoir Routing:
Fime increment
ot =5 - 273

8814 | - TRAR . -

UD-Detention_v2.0t PP-PDxds, Roubing 5-year

Maximum Values;
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L

EXERRP TS IO S IR RIEPROFT

Project: New Hope Presbyterian Church
Basin ID; Praposed Pond B (PPOP-POB] 100-Year (assumes WQCY Is full at 1he beginning of tha storm event)
Reservoir Characteristics:
Slage Qutilow Storape F5 Ol 425
8L, =3 S. R,
HYDROGRAPH ROUTING Feet cls cu.fi. cu.fi. cu.ff.
350 B 7 1 : - 6.144.00 D.00 0 X D
i H i 1 514450 0.01 ] 18 26
R 7 i 6.145.50 0.03 49 97 102
) 6,146.00 0.04 1,949 ~2288 2305
300 SENY i 147,00 0.08 7 14,743 4756
1 §,148.00 _ 173 16,450 - 30898 . - 33183
H 148,70 87 23,980 A7.578, ©-4D.285
EmEi 148.00 ‘6.18 27,551 55102 56,414
1) 150.00 5.77 40,578 81168 - B2267
%01 151,60 42.00 55689 ANETE | T TEAz
It
I
_ 200 l
7
&
[ng 1 7 B
150
| !
100 ;
1
I
50 NES
{ |
T
allll} R
oo LAY I
3 20 40 ) ] 100 120 140 160
Time [minutes)
— Inflow = Qutilow
Reservoir Routina:
TFime incremment
di =| 273 " |minnes
Time Inflow Hydrograph
minutes ics) 0y Sy -cuH. R-cuft, 0y -cls - GL, tage @ O, 8, -ac .
.- ool K] : .
4

UD-Detention_v2.01 PP-PDXIs, Rouiing 100-yeat

Maximum
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STAGE-DISCHARGE SIZING OF THE SPILLWAY

Project: New Hope Presbyterian Church
Basin ID: Pond B Forebay Outlet
Mal, b fewms
pea I
BRELAT S gt W AT wen
TLF CREST
Deslan Information {input):
Bottom Length of Weir L= 1.50 feet
Angle of Side Slope Weir Angle = 0.00 degrees
Elev. for Weir Crest EL. Cresi = 6,147.00 feet
Coef. for Rectangutar Weir Cw= 3.10
Coef. for Trapezoidal Weir C= 3.10
Calculation of Spillway Capacity {output):
Water Rect. Triangle Total Total
Surface Weir Weir Spillway Pond
Elevation Flowrate Flowrate Release Release
ft. cfs efs cfs cfs
{linked) {output) (output) {output) {output)
6147.00 0.00 o0 0.00 .0.00
614750 .84 0.00 1.84 1.64
6148.00| - 485] - - 0:.00[ 4.85

-4.85

UD-Detention_v2.01 Forebay.xls, Spillway
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’L RESERVOIR ROUTING THROUGH THE DETENTION POND

EXCERPTS FROM EXTSTING REPORT

Project: New Hope Presbytetlan Church
Basin ID: FPond B Forebay Oullét
Reseryoir Characteristics:
Stage Cutllow Slorzge 25 07di+25
HYDROGRAPH ROUTING _I o o O - o
50 i T T — ™ €.547.00 0.00 [1] 0 i
e I o 1 = 6147 60 164 B4 8 728
] i e 8.142,00 4.65 172 344 312
T S o =
- i I :
40} r
1 :
1 T
| 1
as |4 1 :
ae - :
] E]
I3 1} T
5 1
z 25 —
]
w
\ 1
0 \
1} -
15 \
}
1o A —
s
hY
05 .
LK ] 1 - 1 1
[} 1 2 K 4 L L]
Fime {minuies}
— Cutfiow
Reservolr Routina:
Time increment
@t = 0.10 i minutes
Tine Infigws Hydrograph| B .
i o L-gls o 8 -cuft, R-cuf Os-cfs
0.00 0.00 : ]
0.10) - 600
.~ 0.20 0.00
—0.00

UB-Beteniion v2.01 Forebay.xls. Rouling S-yeat 1 5 4

80 0.60 0.0 ~__boo D - Q -
.80 0.00 0.0 0,00 . - ___ D 0.00300
.00 0.00 0.0 0.00 - 0- 0,0000
Maximum Vaizes: 0.0034

12/5/2007, 3:13 PN
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EXCERPTS FROM EXISTING REPORT

5 TYPE R CURB
INUET ON GRADE

2URCPSD CURBINLET ,

ON GRADEY ™ /

/f’ n e
b 0p A
SO TYPER T e 7 ”// @

SRS ovRep
o 2PRC ?"{ CURBHLES URB CHASE{BY_OTHERS)

N

PP-PH
/ A=019ac '\

Cs=025]|Qs=0.23 cfs
CI(X) =(.47 Qlw =0.79 cfs
7

\ y & - /’/ ) e . ‘
T A N Y A
\ Ve j'/’/ b’\ o T ﬁ( \\ e ’
¢ 7 y/ -/ - e — N N
iy 2 T » < \
s EaY o oy - o . N S

DN

Cs=0.31|Qs=6.73cfs S/
Cyp0 =0.51 | Qo = 20.57 cfs 1A

ROOF DRAIN —&y :

A

A=103ac

Cs=0.65|Qs=2.63cfs
C!OO =0.75 Q]m =5.47 cis

. Q; =0.99 cfs
Ciop = 0.43 Q]OQ =422cfs

/5P—USSD\

Qs=2.73cfs
Q]m = 6.36 cls

SUNLET.JOPS [BYOTHERS) S

N g

VN ~N d
4' DIA. SD MH SN N
> , 18" RCP SD NN

m)“ NS

L X o, ’ \

e ' DIA’f

Qmo =203 cfs

EASEMENT AROUND
DETENTION POND
~N

NS

A =35%ac

Cs=0.61|Qs=10.35cfs
=0.71 | Quoo = 21.99 cfs

A=114ac

Qo =5.82cfs

CURB RETURNS AND
 CROSS PAN (BY OTHERS)

DRIVEWAY TO BE ABANDONED AND
EXISTING CULVERT TO BE REMOVED UPON
INSTALATION OF CURB. GRADING TO BE

REVISED TO DRAIN DIRECTLY INTO PRAIRIE
HAWK DRIVE. [ALL BY OTHERS)

INLET ON GRADE
e

A=103ac

Qo = 4.37 cfs

17 /PPNW
'.' PP

A=0.23ac

-5 TYPER CURB
/ INLET I SUMP

SUNDARY
F UNDEEINED
DFESITE BASING

S
S BOUNDARY
OF UNDEFNED
~Sz OFFSITE BASINS

. e ~ . \
=10 TYPE 2 CURB \
INLET i1 SUrAP

PRESSUNE e
LINE

PEDESTRIAN
UNDERPASS

T 307 ROP SO

L5 DIA M

=0.85{Qs=0.94cfs

Quop = 1.85 cfs

/\J e

4 \*
CROSS PAN |
d {
/ A \

A=014ac

Cs=0.38| Qs =0.21 cfs
Cio0 = 0.54 | Qyoo = 0.55 cfs

DRAINAGE AREA MAP - PROPOSED CONDITION

A=272ac

Q](x) =7.14cfs

Q]w =2.00cfs

CURB RETURNS AND CROSS PAN TO BE
INSTALLED AND EXISTING CULVERT TO BE

: I'\\ REMOVED. GRADING TO BE REVISED 1O
/ DRAIN DIRECTLY INTO PRAIRIE HAWK
/ DRIVE. [ALL BY OTHERS)
/
/
/
/
/
/
/
/

A=265ac

Cs=0.12|Qs=1.12cfs
C\OO =0.40 Q}(x) =6.47 cfs

IN DESIGN PQINT CONTRIBLITING ARE R I Vi RUNQFF COEFFICIENTS..AND BEAK S
Basin or Contributing| Weighted 5-Year 100-Year 5-Year 100-Year
Design Point Area Percent Runoff Runoff Peak Flow | Peak Fiow
Definition (acres) Impervious | Coefficient | Coefficient {cfs) (cfs) Notes
PP-RH 0.14 55 0.38 0.54 0.21 0.55 Church Site and New Hope Way runoff to the northeast
lane of Red Hawk Dr.
PP-MB 1.47 18 0.18 0.43 0.99 4.22 Church Site runoff to the southeast lane of Meadow s Bivd.
PP-PH 0.19 30 0.25 0.47 0.23 0.79 Church Site and New Hope Way runoff to the southw est
lane of Praire Hawk Dr.
PP-PDA 0.43 53 0.37 0.53 0.76 2.03 Church Site runoff to existing detention Pond A.
PPDP-PDA N/A N/A N/A N/A 0.04 0.08 Outflow from redeveloped detention Fond A to a proposed
stormdrain system (see Appendix D).
PP-FS 2.72 16 0.17 0.43 1.58 7.14 Fire Station Property and offsite Tract FF runoff to the
proposed grate inlet at Design Point PPDP-FS.
PPDP-FS N/A N/A N/A N/A 1.58 7.14 Sub-Basin PP-FS runoff intercepted by the grate inlet near
the north corner of Fire Station Property (see Appendix C).
PP-SE 0.25 97 0.84 0.90 1.02 2.00 Southeast lane of New Hope Way runoff to the proposed
10’ curb inlet at Design Point PPDP-SE
PPDP-SE N/A N/A N/A N/A 1.02 1.98 Sub-Basin PP-SE runoff intercepted by the 10’ curb inlet in
the southeast lane of New Hope Way (see Appendix C).
PP-NW 0.23 97 0.85 0.91 0.94 1.85 Northw est lane of New Hope Way runoff to the proposed
5' curb inlet at Design Point PPDP-NW.
PPDP-NW N/A N/A N/A N/A 0.86 1.32 Sub-Basin PP-NW runoff intercepted by the 5' curb inlet in
the northw est iane of New Hope Way (see Appendix C).
PP-PK 3.59 81 0.61 0.71 10.35 21.99 Church Site proposed parking ot runoff to the proposed 15'
i curb inlet at Design Point PPOR-PK.
PPDP-PK N/A N/A N/A N/A 10.35 21.99 Sub-Basin PP-PK runoff intercepted by the 15' curb injet on
the northeast edge of the parking lot (see Appendix C).
PP-PDB 1.03 35 0.27 0.48 1.36 4.37 Church Site runoff directly to proposed detention Pond B.
Combined Flows 7.82 53 0.43 0.59 11.33 28.67 Al runoff draining to proposed detention Pond B, including
to Pond B Sub-Basin PP-PDB and runoff intercepted by inlets at
Design Points PPDP-FS, PPDP-SE, PPDP-NW, and PFDP-PK.
PPDP-PDB N/A N/A N/A N/A 1.53 5.99 Cutfiow from proposed detention Pond B to a proposed
stormdrain system (see Appendix D).
PP-OSMB 1.03 85 0.65 0.75 2.63 547 Offsite runoff to and originating in the southeast lane of
Meadow s Bivd.
PP-OSPH 1.14 79 0.58 0.69 2.69 582 Offsite runoff to and originating in the southw est lane of
Praire Haw k Dr.
PP-OSFS 2.65 8 0.12 0.40 1.12 6.47 Fire Station Property and offsite Tract FF runoff to the
southw est lane of Praire Hawk Dr.
PP-MBPH 6.48 N/A 0.31 0.51 8.73 20.57 All non-bypass surface runoff reaching the two 15' curb
inlets near the south corner of Meadow s Bivd and Prairie
Haw k Dr, including Sub-Basins PP-MB, PP-PH, PPR-OSMB,
PP-OSPH, and PP-OSFS.

PPDP-MBPH N/A N/A N/A N/A 6.82 21.11 Al surface runoff reaching the tw o 15' curb inlets near the
south corner of Meadow s Bivd and Prairie Haw k Dr,
including the Combined Sub-Basin PP-MBFPH and bypass
flow s from Design Foints PPDR-NW and PPDP-SE.

PP-USSD 1.46 68 0.47 0.61 2.73 6.36 Offsite runoff to and originating in the northeast lane of
Praire Haw k Dr.

PPDP-USSD N/A N/A N/A N/A 0.80 1.17 Sub-Basin PP-USSD runoff intercepted by the 5' curb inlet
in the northeast gutter of Praire Haw k Dr (see Appendix C).

PPDP-DSSD N/A N/A N/A N/A 919 * 28.35 * All runoff entering the tw o 15' curb iniets near the south
corner of Meadow s Bivd and Prairie Haw k Dr, including
runoff intercepted by the inlets and runoff carried in the
upstream stormdrain system (see Appendix C).

* the sum of peak fows from PPDP-PDA, PPDP-PDB, PPDP-MBPH, and PPDP-USSD

WATER QUALITY AND DETENTION FOR POND A AS REDEVELOPED (PP-PDA AT PPDP-PDA)

Release Rate | Release Rate
Elevation at | Allowed (cfs) | Provided (cfs)
Top of or or
Volume Required Volume Provided Volume Drain Time Drain Time

(Cubic Ft) (Acre-Ft) {Cubic Ft) (Acre-Ft) (Ft) Required (min)| Provided (min)

Water Quality' 401 0.0092 409 0.0094 6140.44 2400 min 1t
10 year 897 0.0206 909 0.0209] 0.10 0.09
10 year + WQ 1298 0.0298 1318 0.0303 6141.10 \ e 0.12
100 year 1782 0.0409 1784 0.0410 x// 0.37 0.36
100 year + WQ 2182 0.0501 2193 0.0503 6141.51] - 0.40

'The UDFCD Drainage Criteria Manual Volume 3 specifies that a Water Quality Capture Volume drain in 40 hours.

" The "Reserwoir Routing though Detention Pond" calculator provided by UDFCD and used to estimate WQCV drain time does not
offer adequate precision to determine the drain time of Pond Abecause of the very smaill flow rates involved. The WQ orifice
plate design for Pond A follows the UDFCD design guidelines and therefore shouid theoretically provide sufficient drain time.

WATER QUALITY AND DETENTION FOR POND B (PP-PDB AT PPDP-PDB)

Reiease Rate | Release Rate
Elevation at | Allowed (cfs) | Provided (cfs)
Top of or or

Volume Required Volume Provded Volume Drain Time Drain Time
(Cubic Ft) (Acre-Ft) (Cubic Ft) (Acre-Ft) (Ft) Required (min)| Provided (min)
Forebays* 219 - 365] 0.005 - 0.008 344 0.0079 6148.00 3~-5min 4.5 min

Micropool*™* e 43 0.0010 6144.00f -
Water Quality’ 7309 0.1678 7372 0.1692 6147.00 2400 min 2400 min
10 year 16352 0.3754 16617 0.3815] o~ 1.80 cfs 1.76 cfs
10 year + WQ 23662 0.5432 23989 0.5507 6148.70| - 1.87 cfs
100 year 32361 0.7429 33207 0.7623 - 6.65cfs 6.65cfs
100 year + WQ 39670 0.9107 40579 0.9316 6150.00 6.77 cfs

* The UDFCD Drainage Criteria Manual Volume 3 specifies that a forebay be 3% to 5% of the Water Quality Capture Volume
and that a forebay drain in 3 min to 5min. For this design, the volume provided is divided between two equally sized forebays.

“* The UDFCD Drainage Criteria Manual Volume 3 does not specify a micropool wolume but does requre that the micropool
be atieast2 .5 deep. The micropool proposed for Pond B is 2.5 deep.

' The UDFCD Drainage Criteria Manual Volume 3 specifies that a Water Quality Capture Volume drain in 40 hours.

Scale: 1" = 50'-0"

Date: 10-31-2007

Owner Address:

Date: XX
Revised:
Revised:
Revised:
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New Hope Presbyterian Church

Project No. 05030.1

The Meadows Filing No. 21 (PWP 07-013)
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2100 W. Meadows Parkway
Castle Rock, CO 80104
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APPENDIX B

Hydrologic Computations

Galloway & Company, Inc.



Meadows Medical Plaza

8/13/2024

COMPOSITE % IMPERVIOUS CALCULATIONS

Subdivision: The Meadows Filing No. 21
Location: CO, Castle Rock

Project Name: Meadows Medical Plaza

Project No.: NBD000002.20
Calculated By: TJE

Checked By:

Date: 8/13/24

Paved Area Landscape Area Roofs .
Weighted % Weighted Weighted Basins Total
Basin ID Total Area (ac) % Imp. Area (ac) % Imp. Area (ac) % Imp. Area (ac) Weighted % Imp.
Imp. % Imp. % Imp.
PP-MB 0.69 95 0.0 20 0.43 12.5 95 0.26 35.80 48.3
PP-PK 4.37 95 3.08 67.0 20 0.93 4.3 95 0.36 7.80 79.1
H
Page 1 of 1 Gaioway



Meadows Medical Plaza

8/13/2024
STANDARD FORM SF-2
TIME OF CONCENTRATION
Subdivision: The Meadows Filing No. 21 Project Name: Meadows Medical Plaza
Location: CO, Castle Rock Project No.: NBD000002.20
Calculated By: TJE
Checked By:
Date: 8/13/24
SUB-BASIN INITIAL/OVERLAND TRAVEL TIME Tc CHECK
DATA (T)) (T) (URBANIZED BASINS) FINAL
BASIN D.A. Hydrologic Impervious Ci00 Cs L S T L S Cv VEL. T, COMP. T, TOTAL Urbanized T, T,
ID (AC) Soils Group (%) (FT) (%) (MIN) (FT) (%) (FPS) | (MIN) (MIN) LENGTH (FT) (MIN) (MIN)
PP-MB 0.69 B 48.3 0.65 0.39 50 0.5 11.6 146 4.0 20.0 4.0 0.6 12.2 196.0 11.1 11.1
PP-PK 4.37 B 79.1 0.79 0.66 80 5.0 4.2 590 4.0 20.0 4.0 2.5 6.7 670.0 13.7 6.7
NOTES:

T,=(0.395%(1.1 - C5)*(L)*0.5)/((5)*0.33), S in ft/ft

T=L/60V (Velocity From Fig. 501)

Velocity V=Cv*S~0.5, Sin ft/ft

Tc Check = 10+L/180

For Urbanized basins a minimum T, of 5.0 minutes is required.

For non-urbanized basins a minimum T, of 10.0 minutes is required

Page 1 of 1 Gaggoway



Meadows Medical Plaza
8/13/2024

STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name:

Meadows Medical Plaza

Subdivision: The Meadows Filing No. 21 Project No.: NBD000002.2(
Location: CO, Castle Rock Calculated By: TJE
Design Storm: 5-Year Checked By:
Date: 8/13/24
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
— i o
£ 2 3 | 2 L
STREET & a g S = = = = = = g 2 = g ¢ = :; = REMARKS
) = = | g £ < < z £ < < o v 5 ) P a | £ 5| £
ki G 3| 2 = < = S = < = k) s | e | 3 s | g | 2| | &
a a < | & £ 5 = g £ 5 = g 2 b a 2 & 3 £
PP-MB 0.69 0.39 11.1 0.27 3.71 1.0 Off-site to Meadows Pkwy. ROW
PK PP-PK 4.37| 0.66 6.7 2.88 4.46 12.8 Ex. 15' CDOT Type 'R' Inlet (Sump - Private)
if
Page 1 of 1 Gailoway



Meadows Medical Plaza
8/13/2024

STANDARD FORM SF-3

ORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name:

Meadows Medical Plaza

Subdivision: The Meadows Filing No. 21 Project No.: NBD000002.2(
Location: CO, Castle Rock Calculated By: TJE
Design Storm: 100-Year Checked By:
Date: 8/13/24
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
— = o

£ 3 3| 2 Sl &

STREET & a g S = = = = = = g u_? = g ¢ & :; = REMARKS
) < - i) £ < < ¥ £ < < I @ b S @ @ i S | g
z| 3 3 sl = | = = s = | = z s |leg|eg|lg|s|lg]|leE|s|E
a a < z S 5 = g £ 5 = g 2 3 a 2 & 3 =

PP-MB 0.69[ 0.65 11.1 0.45 6.75 3.0 Off-site to Meadows Pkwy. ROW
PK PP-PK 4.37( 0.79 6.7 3.45 8.12 28.0 Ex. 15' CDOT Type 'R’ Inlet (Sump - Private)
if
Page 1 of 1 Gailoway



Meadows Medical Plaza

8/13/2024

DETENTION POND TRIBUTARY AREAS

Subdivision: The Meadows Filing No. 21

Project Name:

Meadows Medical Plaza

Location: CO, Castle Rock Project No.: NBD000002.20
Calculated By: TJE
Checked By:
Date: 8/13/24
Existing Pond B
Basin Area % Imp
PK 4.37 79.1
*FS 2.72 16
*SE 0.25 97
*NW 0.23 97
*PDB 1.03 35
Total 8.60 54.9

*Values taken from "The Meadows Filing No. 21 (New Hope

Presbyterian Church) - Phase Ill Drainage Report," Prepared by M.V.E.,
Inc., Dated December 5, 2007
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DETENTION BASIN STAGE-ST! GE TABLE BUILDER

MHFD-Detention, Version 4.06 (July 2022)

Project: Meadows Medical Plaza

Basin ID: Existing Pond B

Faowes
e
[ zam

[ ' L

“oncE Depth Increment = 50
PENMANENT ORFICES ptional Optional
T Zone C ion ( ion Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
| Description (ft) Stage (ft) (ft) (ft) (ft?) Area (ft?) | (acre) (ft?) (ac-ft)
Watershed Information Top of Micropool - 0.00 - - - 35 0.001
Selected BMP Type = EDB - 0.50 - - - 35 0.001 17 0.000
Watershed Area = 8.60 acres 6145 - 1.00 - - - 213 0.005 79 0.002
Watershed Length = 650 ft - 1.50 - - - 1,585 0.036 529 0.012
Watershed Length to Centroid = 300 ft 6146 - 2.00 - - - 3,805 0.087 1,876 0.043
Watershed Slope = 0.040 ft/ft - 2.50 - - - 5,700 0.131 4,252 0.098
Watershed Imperviousness = 54.90% |percent 6147 - 3.00 - - - 7,418 0.170 7,532 0.173
Percentage Hydrologic Soil Group A = 0.0% percent - 3.50 - - - 8,489 0.195 11,509 0.264
Percentage Hydrologic Soil Group B = 100.0% [percent 6148 - 4.00 - - - 9,584 0.220 16,027 0.368
Percentage Hydrologic Soil Groups C/D = 0.0% percent - 4,50 - - - 10,607 0.244 21,075 0.484
Target WQCV Drain Time = 40.0 hours 6149 - 5.00 - - - 11,586 0.266 26,623 0.611
Location for 1-hr Rainfall Depths = User Input - 5.50 - - - 12,590 0.289 32,667 0.750
After providing required inputs above including 1-hour rainfall 6150 - 6.00 - - - 13,621 0.313 39,220 0.900
depths, click 'Run CUHP' to generate runoff hydrographs using -- 6.50 - -- -- 14,699 0.337 46,300 1.063
the embedded Colorado Urban Hydrograph Procedure. Optional User Overrides _ — — —
Water Quality Capture Volume (WQCV) = 0.158 acre-feet acre-feet - - - -
Excess Urban Runoff Volume (EURV) = 0.509 acre-feet acre-feet - - - -
2-yr Runoff Volume (P1 = 1.06 in.) = 0.373 acre-feet 1.06 inches - - - -
5-yr Runoff Volume (P1 = 1.43in.) = 0.585 acre-feet 1.43 inches - - - -
10-yr Runoff Volume (P1 = 1.66 in.) = 0.724 acre-feet 1.66 inches - - - -
25-yr Runoff Volume (P1 = 1.69in.) = 0.784 acre-feet inches - - - -
50-yr Runoff Volume (P1 = 2.26 in.) = 1.166 acre-feet 2.26 inches - - - -
100-yr Runoff Volume (P1 = 2.6 in.) = 1.425 acre-feet 2.60 inches - - - -
500-yr Runoff Volume (P1 = 3.14in.) = 1.804 acre-feet inches - - - -
Approximate 2-yr Detention Volume = 0.345 acre-feet - - - -
Approximate 5-yr Detention Volume = 0.502 acre-feet - - - -
Approximate 10-yr Detention Volume = 0.653 acre-feet - - - -
Approximate 25-yr Detention Volume = 0.632 acre-feet - - - -
Approximate 50-yr Detention Volume = 0.784 acre-feet - - - -
Approximate 100-yr Detention Volume = 0.889 acre-feet - - - -
Define Zones and Basin Geometry - - - -
Zone 1 Volume (WQCV) = 0.158 acre-feet - - - -
Zone 2 Volume (EURV - Zone 1) = 0.351 acre-feet - . - -
Zone 3 Volume (100-year - Zones 1 & 2) = 0.380 acre-feet - - - -
Total Detention Basin Volume = 0.889 acre-feet - - - -
Initial Surcharge Volume (ISV) = user ft? - - - -
Initial Surcharge Depth (ISD) = user ft - - - -
Total Available Detention Depth (Hota)) = user ft - - - -
Depth of Trickle Channel (Hrc) = user ft - - - -
Slope of Trickle Channel (Stc) = user ft/ft - - - -
Slopes of Main Basin Sides (Smain) = user H:V - - - -
Basin Length-to-Width Ratio (Ryw) = user - - - -
Initial Surcharge Area (Arsy) = user ft? - - - -
Surcharge Volume Length (Lisy) = user ft - - - -
Surcharge Volume Width (Wysy) = user ft - - - -
Depth of Basin Floor (Hroor) = user ft - - - -
Length of Basin Floor (Lroor) = user ft - - - -
Width of Basin Floor (W oor) = user ft - - - -
Area of Basin Floor (Ar.o0r) = user ft? - - - -
Volume of Basin Floor (Ve oor) = user ft® - - - -
Depth of Main Basin (Hwan) = user ft - - - -
Length of Main Basin (Lyan) = user ft - - - -
Width of Main Basin (Wyan) = user ft - - - -
Area of Main Basin (Awa) = user ft? - - - -
Volume of Main Basin (Vyan) = user ft® - - - -
Calculated Total Basin Volume (Vigta)) = user acre-feet - - - -

MHFD-Detention_v4-06.xlsm, Basin 8/13/2024, 11:45 AM



ON BASIN STAGE-ST GE TABLE B

MHFD-Detention, Version 4.06 (July 2022)
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PAGE FROM THE MEADOWS FILING NO. 21 (NEW HOPE
PRESBYTERIAN CHURCH) - PHASE Ill DRAINAGE REPORT
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DRAINAGE AREA MAP - PROPOSED CONDITION
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WATER QUALITY AND DETENTION FOR POND A AS REDEVELOPED (PP-PDA AT PPDP-PDA)

BASIN DE PQINT CONTRI IN i Vi R FF FE NT, D, S
Basin or Contributing] Weighted 5-Year 100-Year 5-Year 100-Year
Design Point Area Percent Runoff Runoff Peak Flow | Peak Flow
Definition (acres) Impervious | Coefficient | Coefficient {cfs) (cfs) Notes
PP-RH 0.14 55 0.38 0.54 0.21 0.55 Church Site and New Hope Way runoff (o the northeast
lane of Red Haw k Dr.
PP-MB 1.47 18 0.18 0.43 0.99 . 4.22 Church Site runoff to the southeast lane of Meadow s Bivd.
PP-PH 0.19 30 0.25 0.47 0.23 0.79 Church Site and New Hope Way runoff to the southw est
lane of Praire Hawk Dr.
PP-PDA 0.43 53 0.37 0.53 Q.76 2.03 Church Site runoff to existing detention Pond A.
PPDP-PDA N/A N/A NA N/A 0.04 0.08 . Outflow from redeveloped detention Pond A to a proposed
storm drain system (see Appendix D).
PP-FS 2.72 16 0.17 0.43 1.58 7.14 Fire Station Property and offsite Tract FF runoff to the
proposed grate inlet at Design Point PPDP-FS.
PPDP-FS N/A N/A N/A N/A 1.58 7.14 Sub-Basin PP-FS runoff intercepted by the grate inlet near
the north corner of Fire Station Property (see Appendix C).
PP-SE 0.25 97 0.84 0.90 1.02 2.00 Southeast lane of New Hope Way runoff to the proposed
10" curb inlet at Design Point PPDP-SE.
PPDP-SE N/A N/A NA N/A 1.02 1.98 Sub-Basin PP-SE runoff intercepted by the 10' curb inlet in
the southeast lane of New Hope Way (see Appendix C).
PP-NW 0.23 97 0.85 0.91 0.94 1.85 Northw est lane of New Hope Way runoff to the proposed
5' curb inlet at Design Point PPDP-NW.
PPDP-NW N/A N/A N/A N/A 0.86 1.32 Sub-Basin PP-NW runoff intercepted by the 5' curb inlet in
the northw est lane of New Hope Way (see Appendix C).
PP-PK 3.59 81 0.61 0.7 10.35 21.99 Church Site proposed parking lot runoff to the proposed 15°
' curb inlet at Design Point PPDR-PK.
PPDP-PK N/A N/A N/A NA 10.35 21.99 Sub-Basin PP-PK runoff intercepted by the 15' curb inlet on
the northeast edge of the parking lot (see Appendix C).
PP-PDB 1.03 35 0.27 0.48 1.36 4.37 Church Site runoff directly to proposed detention Pond B.
Combined Flows 7.82 53 0.43 0.59 11.33 28.67 Ali runoff draining to proposed detention Pond B, including
to Pond B Sub-Basin PP-PDB and runoff intercepted by inlets at
Design Points PPDP-FS, FPDP-SE, PPDP-NW, and PPDR-PK.
PPDP-PDB NA N/A N/A N/A 1.53 5.99 Qutflow from proposed detention Pond B to a proposed
storm drain system (see Appendix D).
PP-OSMB 1.03 85 0.65 0.75 2.63 547 Offsite runoff to and originating in the southeast iane of
Meadow s Bivd.
PP-OSPH 1.14 79 0.58 0.69 2.69 5.82 Offsite runoff to and originating in the southw est lane of
Praire Haw k Dr.
PP-OSFS 2.65 8 0.12 0.40 1.12 6.47 Fire Station Property and offsite Tract FF runoff to the
southw est lane of Praire Haw k Dr.
PP-MBPH 6.48 N/A 0.31 0.51 6.73 20.57 All non-bypass surface runoff reaching the tw o 15' curb
inlets near the south corner of Meadow s Bivd and Prairie
Haw k Dr, inciuding Sub-Basins PP-MB, PP-PH, PR-OSMB,
PR.OSPH, and PP-OSFS.

PPDP-MBPH N/A N/A N/A N/A 6.82 21.11 Ali surface runoff reaching the two 15' curb inlets near the
south corner of Meadow s Bivd and Prairie Haw k Dr,
including the Combined Sub-Basin PP-MBPH and bypass
flow s from Design Foints PPDRUNW and PPDP-SE

PP-USSD 1.46 68 0.47 0.61 2.73 6.36 Offsite runoff to and originating in the northeast lane of
Praire Hawk Dr.

PPDP-USSD N/A N/A N/A N/A 0.80 1.17 Sub-Basin PP-USSD runoff intercepted by the 5' curb inlet
in the northeast gutter of Praire Haw k Dr (see Appendix C).

PPDP-DSSD N/A N/A N/A N/A 919 * 2835 * All runoff entering the tw o 15' curb inlets near the south
corner of Meadow s Bivd and Prairie Haw k Dr, including
runoff intercepted by the inlets and runoff carried in the
upstream stormdrain system (see Appendix C).

* the sum of peak fows from PPDP-PDA, PPDP-PDB, PPDP-MBPH, and PPDP-USSD

Release Rate | Release Rate
Elevation at | Allowed (cfs) | Provided (cfs)
Top of or or
Volume Required Volume Provided Volume Drain Time Drain Time
(Cubic Ft) (Acre-Ft) {Cubic Ft) (Acre-Ft) (Ft) Required (min)| Provided (min)
Water Quality" 401 0.0092 409 0.0094 6140.44 2400 min "

10 year 897 0.0206 909 0.0209| " 0.10 0.09
10 year + WQ 1298 0.0298 1318 0.0303 614110 - 0.12
100 year 1782 0.0409 1784 00410 e 0.37 0.36
100 year + WQ 2182 0.0501 2193 0.0503 6141.51 — 0.40|

!The UDFCD Drainage Criteria Manual Volume 3 specifies that a Water Quality Capture Volume drain in 40 hours.

" The "Reservoir Routing though Detention Pond" calculator provided by UDFCD and used to estimate WQCV drain ime does not
offer adequate precision to determine the drain time of Pond A because of the very small flow rates involved. The WQ orifice
plate design for Pond A follows the UDFCD design guidelines and therefore should theoretically provide sufficient drain time.

WATER QUALITY AND DETENTION FOR POND B (PP-PDB AT PPDP-PDB)

Release Rate | Release Rate
Elewation at | Allowed (cfs) | Provided (cfs)
Top of or or
Volume Required Volume Provded Volume Drain Time Drain Time

(Cubic Ft) (Acre-Ft) (Cubic Ft) (Acre-Ft) (Ft) Required (min)| Provided (min)
Forebays* 219 — 365| 0.005 ~ 0.008 344 0.0079 6148.00 3-5min 4.5 min|

Micropool™ el [ 43 0.0010 6144.00] - o | - T
Water Quality* 7309 0.1678 7372 0.1692 6147.00 2400 min 2400 min
10 year 16352 0.3754 16617 0.3815] e~ 1.80 cfs 1.76 cfs
10 year + WQ 23662 0.5432 23989 0.5507 6148.70 R 1.87 cfs
100 year 32361 0.7429 33207 0.7623] - 6.65 cfs 6.65 cfs
100 year + WQ 39670 0.9107 40579 0.9316 6150.00 .- ' 6.77 cfs

* The UDFCD Drainage Criteria Manua! Volume 3 specifies that a forebay be 3% to 5% of the Water Quality Capture Volume
and that a forebay drain in 3 min to 5min. For this design, the wlume provided is divided between two equally sized forebays.

** The UDFCD Drainage Criteria Manual Volume 3 does not specify a micropool wlume but does requre that the micropool
be atleast 2.5 deep. The micropool proposed for Pond B is 2.5' deep.

! The UDFCD Drainage Criteria Manual Volume 3 specifies that a Water Quality Capture Volume drain in 40 hours.
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FLOODPLAIN STATEMENT
THIS SITE IS LOCATED WITHIN A 100-YEAR FLOODPLAIN AS DETERMINED BY THE

FLOOD INSURANCE RATE MAP (FIRM) NUMBER 08041C05286G, EFFECTIVE DECEMBER 7,

2018 (SEE APPENDIX A).
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