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FINAL DRAINAGE REPORT FOR STERLING RANCH FILING 3 JUNE 2021

ENGINEER’S STATEMENT:

The attached drainage plan and report were prepared under my direction and supervision and are
correct to the best of my knowledge and belief. Said drainage report has been prepared according to
the criteria established by El Paso County for drainage reports and said report is in conformity with
the master plan of the drainage basin. | accept responsibility for any liability caused by any negligent
acts, errors, or omissions on my part in preparing this report.

Mike Bramlett, Colorado P.E. 38861
For and On Behalf of JR Engineering, LLC

DEVELOPER'S STATEMENT:
I, the developer, have read and will comply with all of the requirements specified in this drainage
report and plan.

Business Name: SR Land, LLC

By:

Title:

Address: 20 Boulder Crescent, Suite 200

Colorado Springs, CO 80903

El Paso County:
Filed in accordance with the requirements of the El Paso County Land Development Code, Drainage
Criteria Manual, Volumes 1 and 2 and Engineering Criteria Manual, as amended.

Jennifer Irvine, P.E. Date
County Engineer/ ECM Administrator

Conditions:
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FINAL DRAINAGE REPORT FOR STERLING RANCH FILING 3 JUNE 2021

PURPOSE

This document is the Final Drainage Report for Sterling Ranch Filing 3. The purpose of this report is
to identify on-site and off-site drainage patterns, storm sewer, culvert and inlet locations, areas
tributary to the site, and to safely route developed storm water to adequate outfall facilities.

GENERAL SITE DESCRIPTION

GENERAL LOCATION

Sterling Ranch Filing 3 (hereby referred to as the “site”) is a proposed development within the
Sterling Ranch master planned community with a total area of approximately 19.5 acres that are
presently undeveloped.

The site is located in portions of the southwest quarter of Section 33, Township 12 South, Range 65
West of the Sixth Principal Meridian in El Paso County, State of Colorado. The site is bounded by
Un-platted land to the soutk and west, Sterling Ranch Road to the north, and Sand Creek borders the
site to east. Refer to the vicini ap in Appendix A for additional information.

Pawnee

The property will be primarily be single-family residential development (approximately 12 acres), as
well as open space and drainage tracts (approximately 7.5 acres). The site is comprised of variable
sloping grasslands that generally slope(s) downward to the southeast at 3 to 8% towards the Sand

Creek tributary basin. and southwest toward existing Pond W-5

(constructed with Sterling Ranch Filing No. 2)
Soil characteristics are comprised of Type A and B hydrologic Soil groups. Refer to the soil survey

map in Appendix A for additional information.

There are no major drainage ways running through the site, although a tributary to the Sand Creek
basin is immediately to the east of the site. Currently, JR Engineering is performing studies and plans
to address Sand Creek stabilization.

There are no known irrigation facilities located on the project site.

FLOODPLAIN STATEMENT

Based on the FEMA FIRM Maps number 08041C0533G, dated December 7, 2018, the far eastern
portion of the project site that is adjacent to the existing drainage way lies within Zone AE. Zone AE
is defined as area subject to inundation by the 1-percent-annual-chance flood event. The majority of
the proposed development lies within Zone X. Zone X is defined as area outside the Special Flood
Hazard Area (SFHA) and higher than the elevation of the 0.2-percent-annual-chance (or 500-year)
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GEC Plan shows grading
flood. No grading operations are propome Zone AE at this time. FIRM Maps have been

presented in Appendix A.

EXISTING DRAINAGE CONDITIONS

MAJOR BASIN DESCRIPTIONS

The site lies within the Sand Creek Drainage Basin based on the “Sand Creek Drainage Basin
Planning Study” (DBPS) completed by Kiowa Engineering Corporation in January 1993, revised
March 1996. The Sand Creek Drainage Basin covers approximately 54 square miles and is divided
into major sub-basins. The site is within the respective sub-basin is shown in Appendix E.

The Sand Creek DBPS assumed the Sterling Ranch Phase 2 property to have a "large lot residential”
use for the majority of the site. The Sterling Ranch MDDP assumed a mix of commercial and single
family residential lots ranging in size from 0.2 to 0.3 acres for the Sterling Ranch Phase 2 site. The
proposed Sterling Ranch master plan is a mix of; school, multi-family, single-family, and
commercial land uses, resulting in higher runoff. Any additional runoff will be provided for with the
extended detention basin located at the southern edge of the site. The site generally drains from north
to south consisting of rolling hills. Currently, the site is used as pasture land for cattle. Sand Creek is
located east of the site running north to south. This reach of drainage conveyance is not currently
improved. There are a few stock ponds within the creek channel used for cattle watering. Currently,
JR Engineering is performing studies and plans to address Sand Creek stabilization adjacent to the
site.

The proposed drainage on the site closely follows the approved "Master Development Drainage Plan
for Sterling Ranch", (MDDP) prepared by M&S Civil Consultants, Inc., dated October 24, 2018.
The site is tributary to Pond W5 and full-spectrum detention for the site was previously analyzed and
can be found in the Final Drainage Report for Sterling Ranch Filing 2.

EXISTING SUB-BASIN DRAINAGE

The existing / predeveloped condition of the site was broken into two major basins: Basin A (western
portion) and Basin B (Eastern Portion), as well as an offsite basin. The basin and sub-basin
delineation is shown in the existing drainage map in Appendix E and is described as follows:

Sub-basin A1(Qs= 1.1cfs, Q100=8.0cfs) is 5.17 acres and O percent impervious consists of the eastern
portion of Sterling Ranch phase 2. Runoff from this basin drains to the south west into the assumed
existing storm sewer built with Filing 2 just east of Marksheffel Road located at design point 1.
Collected runoff is piped south to the existing detention pond built with Filing 2 and outfalls to Sand
Creek.

Page | 2
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Sub-basin A2 (Qs= 4.6cfs, Q100=33.6¢fs) is 27.48 acres and O percent impervious and consists the
central portion of Sterling Ranch Phase 2. Runoff from this basin drains south onsite into the
assumed existing storm sewer built with Filing 2 located at design point 2. Collected runoff is piped
south to the existing detention pond built with Filing 2 and outfalls to Sand Creek.

Sub-basin B1 (Qs= 2.6cfs, Q100=19.0cfs) is 11.78 and is 0 percent impervious and is located on the
eastern portion of the site portion of the site. Runoff from this basin drains to the southeast into Sand
Creek at design point 4.

Sub-basin OS1(Qs= 13.4cfs, Q100=29.8cfs) is 9.27 acres is 30.7 percent impervious and is located to
the east of the site. Runoff from this basin drains into the Sterling Ranch Filing 2 detention Pond in
confluence with upstream flows from the eastern portion of Sub-basin A2. Collected runoff is piped
south to the existing detention pond built with Filing 2 and outfalls to Sand Creek.

PROPOSED DRAINAGE CONDITIONS

PROPOSED SUB-BASIN DRAINAGE

The proposed site was broken into three major basins: Basin A and | (western-portion), Basin B
(eastern—portion) and Basin D (offsite eastern-portion) of the site. The proposed basin (and sub-
basin) delineation is shown on the drainage basin map within Appendix E and is described as
follows.

Basin Al (Qs= 8.1cfs, Q100=17.4cfs) is 4.31 acres and 63 percent impervious and is comprised of
single-family residential lots, and a local road. Runoff from this basin drains to design point 15, a
type R on grade inlet at the southwest corner of the basin.

future
Basin A5 (Qs= 1.4cfsN\Q100=2.9cfs) is 0.45 acres and 78 percent impervious is comprised oNsingIe-
family residential lots antha local road. Runoff from this basin drains to an on grade gglet at design
point 16.

provide sizes of all inlets

Basin B1 (Qs= 6.2cfsQ100=12.0cfs) is 2.44 acres and 80 percent imperyious is comprised of single-
family residentjat’lots, local roads, two urban knuckles, and a cul-dg¢/Sac. The runoff from basin B1
drains to a type R sump inlet located at design point 13.

Basin B2 (Qs= 9.1cfs, Q100=18.7cfs) is 4.33 acres and 73
family residential lots. Runoff from basin B2 drains to a t

rcent impervious is comprised of single
e R sump inlet located at design point 12.

Basin B3 (Qs= 1.4cfs, Q00=2.8cfs) is 0.66 acres and 63 percent impervious is comprised of open
space and sidewalk. Runoff from basin B3 drains to a 15’ type R on grade inlet located at design
Page | 3
) JR ENGINEERING


dsdrice
eas

dsdrice
f is piped

dsdrice
Callout
future

dsdrice
Callout
provide sizes of all inlets


FINAL DRAINAGE REPORT FOR STERLING RANCH FILING 3 JUNE 2021
Discuss here or in the Water Quality section the acreage of disturbed areas that will not be captured by the
PBMP (the existing pond) and which exclusions apply to these two basins and others that may be applicable.

Complete a PBMP Form to further document.
point 9 In existing Sterling Ranch Road. All of the runoff 1s captured in the 100 year event. Runoft

from this sump inlet is piped and outfalls into pond W-5.

Basin B4 (Qs= 2.1cfs, Q100=5.0cfs) i$71.55 acres and 57 percent impervious is comprised of single

family residential lots and open space. Runoff from basin B4 drains to a rear lot area iglet at DP 10.
more than 1?

Basin B5 (Qs=0.7cfs, Qigo=17cfs) is 0.45 acres and 51 percent impervious 4 comprised of single
family residential lots-and ¢pen space. Runoff from basin B4 drains to a re area inlet at DP 11.

Basin B6 (Qs=0.8cfs,/Q100=2.2cfs) is 0.78 acres and 44 percent i
family residential lgts and open space. Runoff from basin B4 drai

provide inlet sizes
Basin D1(Qs= 0.3cfs, Q100=1.9cfs) is 0.77 acres and 0 percent impervious is comprised of open space
unoff from basin D1 sheet flow to the, southeast and adjacent properties into Sandcreek as per

the hists(ic condition. Flows generated from this basin have been attributed to design point 28.
address outfall design

Basin D2 (Qs>\1.4cfs, Q100=10.2 cfs) is 3.92 acres and O percent impervious is comprised of open
space areg_RunofRfrom basin D1 sheet flow to the southeast into Sandcreek as per the historic
condition. Flow erated from this basin have been attributed to design point 29.

and trail/access roads

Basin 11 (Qs= 4.4 cfs, Q100=31.2cfs) 21.99 acres and 1 percent impervious is comprised of open
space. The runoff from this basin sheet flows generally to the south and east into a temporary
drainage channel where it is conveyed to an existing storm stub at design point I1.

vious is comprised of single
to arear lot area inlet at DP 14.

Basin 12 (Qs= 0.7cfs, Q100=4.9cfs) 3.47 acres and 0 percent impervious is comprised of open space.
The runoff from this basin sheet flows to the south and east into an existing drainage swale where it
eventually enters an existing storm stub provided from the Sterling Ranch Filing No 2. Project.

DRAINAGE DESIGN CRITERIA

DEVELOPMENT CRITERIA REFERENCE

Storm drainage analysis and design criteria for this project were taken from the “City of Colorado
Springs/El Paso County Drainage Criteria Manual” VVolumes 1 and 2 (EPCDCM), dated October 12,
1994, the “Urban Storm Drainage Criteria Manual” Volumes 1 to 3 (USDCM) and Chapter 6 and
Section 3.2.1 of Chapter 13 of the “Colorado Springs Drainage Criteria Manual” (CSDCM), dated
May 2014, as adopted by El Paso County.
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HYDROLOGIC CRITERIA

All hydrologic data was obtained from the “El Paso Drainage Criteria Manual” Volumes 1 and 2,
and the “Urban Drainage and Flood Control District Urban Storm Drainage Criteria Manual”
Volumes 1, 2, and 3. Onsite drainage improvements were designed based on the 5 year (minor) storm
event and the 100-year (major) storm event. Runoff was calculated using the Rational Method, and
rainfall intensities for the 5-year and the 100-year storm return frequencies were obtained from Table
6-2 of the EPCSDCM. One hour point rainfall data for the storm events is identified in the chart
below. Runoff coefficients were determined based on proposed land use and from data in Table 6-6
from the EPCSDCM. Time of concentrations were developed using equations from EPCSDCM. All
runoff calculations and applicable charts and graphs are included in the Appendices.

Table 2 - 1-hr Point Rainfall Data

Storm Rainfall (in.)
5-year 1.50
100-year 2.52

HYDRAULIC CRITERIA

The Rational Method and USDCM’s SF-2 and SF-3 forms were used to determine the runoff from
the minor and major storms on the site. Sump and on-grade inlets were sized using UDFCD UD-Inlet
v4.05. Autodesk Hydraflow express was used to size the overflow channel and an interim swale.
Using Storm StormCAD V8i, a modeling program for stormwater drainage, the hydraulic grade lines
and energy grade lines were determined for the storm sewer network. Manhole and pipe losses for
the model were obtained from the Modeling Hydraulic and Energy Gradients in Storm Sewers: A
Comparison of Computation Methods, by AMEC Earth & Environmental, Inc. The manhole loss
coefficients used in the model can be seen in Table 2. StormCAD results along with street and inlet
capacities are presented in Appendix C.

Table 2 - StormCAD Standard Method Conversions

StormCAD Conversion Table
Bend
o Angle K coefficient Conversion
§ 0 0.05
2 225 0.1
@ 45 04
a 60 0.64
90 1.32
1 Lateral K coefficient Conversion
Bend Non
Angle Surcharged | Surcharged
§ 45 0.27 047
- 60 0.52 0.9
g 90 1.02 177,
E 2 Laterals K coefficient Conversion
45 0.96
60 1.16
90 152
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See comment
letter.

DRAINAGE FACILITY DESIGN /

GENERAL CONCEPT
The proposed stormwater conveyance system was designed to convey the developed Sterling Ranch
Filing 3 runoff to an existing (Filing 2) full spectrum wrater quality and detention pond via storm
sewer and swale. The proposed pond was designed to'release at less than historic rates to minimize
adverse impacts downstream. Treated water will odtfall directly into the Sand Creek Drainage way,
where it will eventually outfall into Fountain’Creek. A proposed drainage map is presented in
Appendix E showing locations of the pond. 4R Engineering is working on a separate plan to stabilize

Sand Creek directly adjacent to the site. Revise section headings and subsequent
headings per ECM Section 1.7.2 BMP Selection)

FOUR STEP PROCESS TO MINIMIZE ADVERSE IMPACTS,OF URBANIZATION

In accordance with the El Paso County Drainage Criteria Manual Volume 2, this site has
implemented the four step process to minimize adverse ippacts of urbanization. The four step
process includes reducing runoff volumes, ‘treating the water quality capture volume (WQCV),
stabilizing drainage ways, and implementing long-term source controls.

Step 1 — Reducing Runoff Volumes: The Sterling Ranch Filing 3 development project consists of
single-family homes with open spaces and lawn areas interspersed within the development which
helps disconnect impervious areas and reduce runoff volumes. Roof drains from the structures will
discharge to lawn areas, where feasible, to allow for infiltration and runoff volume reduction.

Step 2 — Stabilize Drainageways: The site lies within the Sand Creek Drainage Basin. Basin and
bridge fees will be due at time of platting. These funds will be used for the channel stabilization
being designed by JR Engineering adjacent to the site and on future projects within the basin to
stabilize drainageways. The site does not discharge directly into the open drainageway of Sand
Creek, therefore no downstream stabilization will be accomplished with this project.

Step 3 — Treat the WQCV: Water Quality treatment for this site is provided in an existing full
spectrum water quality detention pond (W5). The runoff from this site will be collected within inlets
and conveyed to the proposed ponds via storm sewer and swale. Upon entrance to the ponds, flows
will be captured in a forebay designed to promote settlement of suspended solids. A trickle channel is
also incorporated into the ponds to minimize the amount of standing water. The outlet structure has
been designed to detain the water quality capture volume (WQCYV) for 40 hours, and the extended
urban runoff volume (EURV) for 72 hours. All flows released from the ponds will be reduced to less
than historic rates.

Step 4 —-BMPs will be utilized to minimize off-site contaminants and to protect the downstream
receiving waters. The permanent erosion control BMPs include asphalt drives and parking, storm
Page | 6
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inlets and storm pipe, the full spectrum detention pond W-5 and pgrmanent vegetation. Maintenance
responsibilities and plans will be defined at the time of final plattivg.

for Pond W5 were provided with Filing 2. A channel maintenance
WATER QuaLiTyagreement for Sand Creek will be provided with Filing 3.

In accordance with Section 13.3.2.1 of the CCS/EPCDCM, full spectrum water quality and detention
are provided for all developed basins. This site will drain into an existing Full Spectrum Drainage
Pond W5 developed during the Sterling Ranch Filing No. 2 Project. Further details as well as all
pond volume, water quality, and outfall calculations are included in the Sterling Ranch Filing 2 Final
Drainage Report. Pond W5 corresponds to pond FSD6 from the Master Development Drainage Plan
for Sterling Ranch”, (MMDP) prepared by M&S Civil Consultants, Inc., dated October 24, 2018.
(Qs=7.6 cfs, Q100=149.7 cfs) and is releasing less than the MDDP values in the proposed design. A
summary of Pond W-5 has been included below for reference.

Table 3. Pond Volumes & Release Rates

REQUIRED VOLUME | VOLUME PROVIDED WQCV EURV 5-YEAR RELEASE 100-YEAR RELEASE
(AC-FT) (AC-FT) (AC-FT) | (AC-FT) (CFS) (CFS)
POND W5 18.217 18.441 3.29 11.71 2.7 137.1

We respectfully request that the Erosion Control Plan and Cost Estimate be submitted in conjunction

with the grading and erosion control plan and construction assurances posted prior to obtaining a
grading permit.

OPERATION & MAINTENANCE State that these have been submitted

In order to ensure the function and effectiveness of the stormwater infrastructure, maintenance
activities such as inspection, routine maintenance, restorative maintenance, rehabilitation and repair,
are required. The district shall be responsible for the inspection, maintenance, rehabilitation and
repair of stormwater and erosion control facilities located on the property unless another party
accepts such responsibility in writing and responsibility is properly assigned through legal
documentation. Access is provided from onsite facilities and easements for proposed infrastructure
located offsite. We respectfully request that the Operation & Maintenance Manual be submitted in
conjunction with the construction documents, prior to obtaiNing a grading permit. A maintenance
road was provided for the existing pond W5 and information oN_the road can be found in the Final
Drainage Report for Sterling Ranch Filing No. 2. The maintenancexyoad access is off of Marksheffel
Road and wraps around the top of the pond providing access to the inflow pipe wingwalls and outlet
structure for the pond.

delete?
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DRAINAGE AND BRIDGE FEES

JUNE 2021

The site lies within the Sand Creek Drainage Basin. Anticipated drainage and bridge fees are
presented below and will be due at time of platting (depending on date of plat submittal):.

2021 DRAINAGE AND BRIDGE FEES — STERLING RANCH FILING 3

Impervious Drainage Fee Bridge Fee Sterling Ranch Sterling Ranch
Acres (ac) (Per Imp. Acre) (Per Imp. Acre) Drainage Fee Bridge Fee
10 $20,387 $8,339 $203,870 $83,390
SUMMARY

The proposed Stgrling Ranch Filing 3 drainage improvements were designed to meet or exceed the El
Paso County Drainage Criteria. The proposed development will not adversely affect the offsite
drainageways or surrounding development. This report is in conformance and meets the latest El
Paso County Storm\Drainage Criteria requirements for this site.

Please state whether or not Tract C is being
included as developed or not. Provide the overall
imperviousness used for the calculation.

Page | 8
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REFERENCES

1. "El Paso County and City of Colorado Springs Drainage Criteria Manual, Vol | & 11”.

2. Sand Creek Channel Design Report, prepared by JR Engineering, May 19, 2021 (not yet approved)

3. "Master Development Drainage Plan for Sterling Ranch", (MMDP) prepared by M&S Civil
Consultants, Inc., dated October 24, 2018.

< Updated MDDP (under review)

4. Sand Creek Drainage Basin Planning Study, prepared Kiowa Engineering Corpgration, January

1993, revised March 1996.

5. “Sterling Ranch Filing 2 Final Drainage Report”, prepared by JR Engineering/ dated May 2020
(not yet approved)

6. Urban Storm Drainage Criteria Manual (Volumes 1, 2, and 3), Urban Drainagg and Flood Control
District, June 2001.

7. Sand Creek Stabilization at Aspen Meadows Subdivision Filing No. 1 — 1009
2020

Design Plans, April

and DCM Update
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Appendix A
Vicinity Map, Soil Descriptions, FEMA Floodplain Map
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Hydrologic Soil Group—EI Paso County Area, Colorado
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Hydrologic Soil Group—EI Paso County Area, Colorado
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:24,000.

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: El Paso County Area, Colorado
Survey Area Data: Version 17, Sep 13, 2019

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

Date(s) aerial images were photographed: Aug 19, 2018—May
26, 2019

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.

Natural Resources
== Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/1/2020
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Hydrologic Soil Group—EI Paso County Area, Colorado

Hydrologic Soil Group

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

8 Blakeland loamy sand, 1 |A 182.3 25.4%
to 9 percent slopes

9 Blakeland-Fluvaquentic |A 36.8 5.1%
Haplaquolls

19 Columbine gravelly A 307.5 42.9%
sandy loam, 0 to 3
percent slopes

71 Pring coarse sandy B 188.4 26.3%
loam, 3 to 8 percent
slopes

85 Stapleton-Bernal sandy |B 1.2 0.2%
loams, 3 to 20 percent
slopes

96 Truckton sandy loam, 0 |A 0.6 0.1%
to 3 percent slopes

Totals for Area of Interest 716.9 100.0%

USDA
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Hydrologic Soil Group—EI Paso County Area, Colorado

Description

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

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

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

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

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

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

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

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

USDA  Natural Resources Web Soil Survey 5/1/2020
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COMPOSITE % IMPERVIOUS & COMPOSITE EXISTING RUNOFF COEFFICIENT CALCULATIONS

Subdivision: Sterling Ranch Subdivision- Existing Project Name: Sterling Ranch Filing 3
Location: El Paso County Project No.: 25188.02
Calculated By: CID
Checked By:
Date: 6/9/21
. . Residential (65% Impervious) L Af:re Iot.Rer5|dent|aI (.20% ) Lawns (0% Impervious) School Basins Total .
Total Streets (100% Impervious) Neighborhood Area (70% Impervious) Impervious) Light Qommer0|al (80% (55% Impervious) Weighted C Bas.lns Total
Area (ac) _ : Impervious) _ _ Values Weighted %
Basin ID Co Cuoo Area | Weighted Co Cuoo Area | Weighted % Cs Caoo Area | Weighted Cs Cioo Area | Weighted % Imp.
(ac) % Imp. (ac) Imp. (ac) % Imp. (ac) Imp. Cs Ci00
Al 5.17 0.90 | 0.96 0.00 0.0% 0.45 | 0.59 0.00 0.0% 0.59 | 0.70 0.00 0.0% 0.08 | 0.35 5.17 2.0% 0.08 0.35 2.0%
A2 2748 | 0.90 [ 0.96 | 0.00 0.0% 045 [ 059 | 0.00 0.0% 0.59 | 0.70 | 0.00 0.0% 0.08 | 0.35 | 27.48 0.0% 0.08 | 0.35 0.0%
Bl 11.78 0.90 | 0.96 0.00 0.0% 0.45 | 0.59 0.00 0.0% 0.59 | 0.70 0.00 0.0% 0.08 | 0.35 | 11.78 0.0% 0.08 0.35 0.0%
0s1 9.27 0.90 [ 0.96 | 2.85 30.7% 045 [ 059 | 0.00 0.0% 0.30 | 040 | 2.85 6.1% 0.08 | 035 | 357 0.0% 0.40 | 055 36.9%
TOTAL (A1-B1) 44.43 0.2%
TOTAL 53.70 6.6%

X:\2510000.al1\2518800\Excel\Drainage\Phase 2\Filing 312518800 Filing 3 Existing.xlsm
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EXISTING
STANDARD FORM SF-2
TIME OF CONCENTRATION

Subdivision: Sterling Ranch Subdivision- Existing Project Name: Sterling Ranch Filing 3
Location: El Paso County Project No.: 25188.02
Calculated By: CJD
Checked By:
Date: 6/9/21
SUB-BASIN INITIAL/OVERLAND TRAVEL TIME tc CHECK
DATA m M) (URBANIZED BASINS) FINAL
BASIN D.A. | Hydrologic | Impervious Cs Ci00 L So t; L¢ St K VEL. ty COMP. t, TOTAL Urbanized t t.
ID (ac) | Soils Group (%) (ft) (%) (min) (ft) (%) (ft/s) (min) (min) | LENGTH (ft) (min) (min)
Al 5.17 A 2% 0.08 0.35 212 2.0% 21.4 517 2.1% 10.0 1.4 6.0 27.4 729.0 32.1 27.4
A2 27.48 A 0% 0.08 0.35 297 2.5% 23.4 1475 2.4% 10.0 1.6 15.7 39.1 1772.0 43.5 39.1
Bl 11.78 A 0% 0.08 0.35 297 2.9% 22.4 380 5.2% 10.0 2.3 2.8 25.2 677.0 29.1 25.2
0S1 9.27 A 37% 0.40 0.55 298 2.7% 15.7 737 2.4% 10.0 1.5 8.0 23.7 1035.0 25.4 23.7
NOTES:
.=+ Equation 6-2
e = —ﬁ‘_UJQS(L 1 iCS WL Equation 6-3
‘Where: S,
te = computed time of concentration (minutes) Where:
1 = overland (initial) flow time (minutes) 1; = overland (initial) flow time (minutes)
Cs = runoff coefficient for 5-year frequency (from Table 6-4)
t: = channelized flow time (minutes). L; = length of overland flow (ft)
S, = average slope along the overland flow path (ft/ft).
Use a minimum f value of 5 minutes for urbanized areas and a minimum 7. value of 10 minutes for areas
that are not considered urban. Use minimum values even when calculations result in a lesser time of
concentration. Table 6-2. NRCS Conveyance factors, K
7 5 Type of Land Surface Conveyance Factor, K
f, = 2 s Equation 6-4 , _ rne _ 1 L T Heavy meadow 2.5
60K L[S, 60V, ! *= @I 60(14i +9),J5, Fauation 6-3 Tillage/field 5
Where: Short pasture and lawns 7
Where:
t; = channelized flow time (travel time, min) e Nealy bare:ground 10
L; = waterway length (ft) fe = mi time of 10n for first design point when less than tc from Equation 6-1 Grassed waterway 15
So = waterway slope (ft/ft) . L= length of channelized flow path () Paved areas and shallow paved swales 20
V: = travel time velocity (ft/sec) = KNS, i = imperviousness (expressed as a decimal)
K =NRCS conveyance factor (see Table 6-2). ;= slope of the channelized flow path (ft/ft).

X:\2510000.al1\2518800\Excel\Drainage\Phase 2\Filing 312518800 Filing 3 Existing.xIsm Page 1 of 1 6/9/2021



Subdivision: Sterling Ranch Subdivision- Existing

Location: ElPaso County

Design Storm: 5-Year

STANDARD FORM SF-3 - EXISTING

STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

Project Name: Sterling Ranch Filing 3

Project No.: 25188.02
Calculated By: CID

Checked By:

Date: 6/9/21

DIRECT RUNOFF TOTAL RUNOFF STREET/SWALE PIPE TRAVEL TIME
g
w =4
£ g € gl z
sreer | 8|, = 3 - & = =zl = T s glzls glglE = - REMARKS
c = < = £ < < > £ I < > < I el IR ) ~ 1 a5|ls =&
2 £ « o £ ~ = 2 £ - | < @ 3 = @ ~ L P =3 S =
2lz 8 s = £ £ [T |f|E|8] 2 £ 8|18 £ 5 85 s =
a o < T & O — o =] O | — o (o3 o lnlo | O % | &l 3 s
1 Al 5.17| 0.08 27.4] 041 2.62 1.1
Basin A2
2 A2 | 2748 0.08/ 39.1| 2.20/ 2.08 4.6
Basin Al
3 0S1 9.27| 0.40/ 23.7| 3.71 2.83] 10.5
Basin OS1
4 Bl 11.78) 0.08| 25.2| 0.94 2.74 2.6
Notes:

Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.
All pipes are private and RCP unless otherwise noted. Pipe size shown in table column.

:12510000.all
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Subdivision: Sterling Ranch Subdivision- Existing

Location: El Paso County
Design Storm: 100-Year

STANDARD FORM SF-3 - EXISTING

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name: Sterling Ranch Filing 3
Project No.: 25188.02
Calculated By: CID

Checked By:

Date: 6/9/21

DIRECT RUNOFF TOTAL RUNOFF STREET/SWALE PIPE TRAVEL TIME
w
z 2
2 £ ) g 2
Description | © = 8 2 |z s o|E|S REMARKS
Ph1ele 8 8 23 8 |z =2 |: 2 €lg8 g € 8|l 2=
=) c = S | = < 2 £ R ) 3 < o | = < o | 2|5 | 8|2
£ © £ 3 @ > | o | E
2lg & s/ = £| &£ S| £ 215 & &2 £ &8 &[5 3 =
o o < T 5 O — o =] O — o (o3 O 1751 o O % | &l 3 o
1 Al 517/ 0.35 27.4| 1.81 4.39 8.0]
Basin A2
2 A2 | 27.48| 035/ 39.1 9.62 3.49 33.6)
Basin A1
3 0S1 9.27| 055 237 5.13 4.76 24.4)
Basin OS1
4 Bl 11.78) 0.35| 25.2| 4.12 4.60 19.0}
Notes:

Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.
All pipes are private and RCP unless otherwise noted. Pipe size shown in table column.

:12510000.all
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COMPOSITE % IMPERVIOUS & COMPOSITE PROPOSED RUNOFF COEFFICIENT CALCULATIONS

Subdivision: Sterling Ranch Subdivision Project Name: Sterling Ranch Filing 3
Location: El Paso County Project No.: 25188.02
Calculated By: CID
Checked By:
Date: 6/9/21
Total Streets (100% Impervious) Residential (65% Impervious) L'ggﬁ,:r,;d;s;:ﬁlé:%:ssfmg ;s) Lawns (Og;;;n);rp\)/lecxis c)>u 5) School 33;3;;?%' Bas.in; T(;t?l
Basin 1D Area (ac) C. Cuo Area | Weighted s Cs Area | Weighted % s Cus Area | Weighted . Cun Area | Weighte Values W6||g m:f ’
(ac) % Imp. (ac) Imp. (ac) % Imp. (ac) |d%Imp.] Cs | Ciog

Al 4.31 0.90 | 0.96 0.92 21.3% 0.45 | 0.59 2.79 42.1% 0.59 | 0.70 0.00 0.0% 0.08 | 0.35 0.60 0.0% 0.49 0.64 63.4%

A5 0.45 0.90 | 0.96 0.17 37.8% 0.45 | 0.59 0.28 40.4% 0.59 | 0.70 0.00 0.0% 0.08 | 0.35 0.00 0.0% 0.62 0.73 78.2%

11 21.99 0.90 | 0.96 0.12 0.5% 0.45 | 0.59 0.00 0.0% 0.59 | 0.70 0.00 0.0% 0.08 | 0.35 | 21.87 0.0% 0.08 0.35 0.5%

12 3.47 0.90 | 0.96 0.00 0.0% 0.45 | 0.59 0.00 0.0% 0.59 | 0.70 0.00 0.0% 0.08 | 0.35 3.47 0.0% 0.08 0.35 0.0%

B1 2.44 0.90 | 0.96 1.04 42.6% 0.45 | 0.59 1.40 37.3% 0.59 | 0.70 0.00 0.0% 0.08 | 0.35 0.00 0.0% 0.64 0.75 79.9%

B2 4.33 0.90 | 0.96 0.94 21.7% 0.45 | 0.59 3.39 50.9% 0.59 | 0.70 0.00 0.0% 0.08 | 0.35 0.00 0.0% 0.55 0.67 72.6%

B6 0.78 0.90 | 0.96 0.00 0.0% 0.45 | 0.59 0.53 44.2% 0.59 | 0.70 0.00 0.0% 0.08 | 0.35 0.25 0.0% 0.33 0.51 44.2%

B5 0.45 0.90 | 0.96 0.00 0.0% 0.45 | 0.59 0.35 50.6% 0.59 | 0.70 0.00 0.0% 0.08 | 0.35 0.10 0.0% 0.37 0.54 50.6%

B4 1.55 0.90 | 0.96 0.00 0.0% 0.45 | 0.59 1.35 56.6% 0.59 | 0.70 0.00 0.0% 0.08 | 0.35 0.20 0.0% 0.40 0.56 56.6%

B3 0.66 0.90 | 0.96 0.34 51.5% 0.45 | 0.59 0.12 11.8% 0.59 | 0.70 0.00 0.0% 0.08 | 0.35 0.20 0.0% 0.57 0.71 63.3%

D1 0.77 0.90 | 0.96 0.00 0.0% 0.45 | 0.59 0.00 0.0% 0.59 | 0.70 0.00 0.0% 0.08 | 0.35 0.77 0.0% 0.08 0.35 0.0%

D2 3.92 0.90 | 0.96 0.00 0.0% 0.45 | 0.59 0.00 0.0% 0.59 | 0.70 0.00 0.0% 0.08 | 0.35 3.92 0.0% 0.08 0.35 0.0%

Basin A&B TOTAL 14.97 67.1%
TOTAL 45.12 22.5%
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PROPOSED
STANDARD FORM SF-2
TIME OF CONCENTRATION

Subdivision: Sterling Ranch Subdivision Project Name: Sterling Ranch Filing 3
Location: El Paso County Project No.: 25188.02
Calculated By: CID
Checked By:
Date: 6/9/21
SUB-BASIN INITIAL/OVERLAND TRAVEL TIME tc CHECK
DATA ) ) (URBANIZED BASINS) FINAL
BASIN D.A. | Hydrologic | Impervious Cs Cio0 L S, t; Le St K VEL. te COMP. t TOTAL Urbanized t t.
ID (ac) | Soils Group (%) (ft) (%) (min) (ft) (%) (ft/s) (min) (min) LENGTH (ft) (min) (min)
Al 431 A 63% 0.49 0.64 79 1.7% 8.2 1007 3.7% 20.0 3.8 4.4 125 1086.0 20.1 12.5)
A5 0.45 A 78% 0.62 0.73 54 3.7% 4.1 217 3.9% 20.0 4.0 0.9) 5.0 271.0 13.6 5.0}
11 21.99 A 1% 0.08 0.35 793 3.1% 35.5 627 3.7% 10.0 1.9 5.4 41.0 1420.0 31.9 31.9
12 3.47 A 0% 0.08 0.35 383 3.2% 24.6 394 1.0% 10.0 1.0; 6.6) 311 777.0 333 31.1
Bl 2.44 A 80% 0.64 0.75 50 2.5% 4.3] 1066 1.6%; 20.0 2.5 7.1 114 1116.0 19.4] 11.4)
B2 4.33 A 73% 0.55 0.67 226 4.9% 8.8] 346 0.7% 20.0 1.7, 3.4 12.2 572.0 17.2 12.2
B6 0.78 A 44% 0.33 0.51 246 1.5% 19.1] 0 1.0%: 20.0 2.0 0.0 19.1 246.0] 18.5] 18.5)
B5 0.45 A 51% 0.37 0.54 129 5.0% 8.8] 0 1.0% 20.0 2.0, 0.0) 8.8 129.0 17.4 8.8]
B4 1.55 B 57% 0.40 0.56 222| 11.0% 8.5 914 1.1%) 20.0 2.1 7.4 15.9 1136.0 25.1 15.9)
B3 0.66 A 63% 0.57 0.71 165 3.4% 8.2] 612 2.7% 10.0 1.6, 6.2] 14.4 7717.0 18.7, 14.4)
D1 0.77 A 0% 0.08 0.35 16 2.0% 5.9 570 6.0% 10.0 2.4 3.9 9.7 586.0] 30.3 9.7
D2 3.92 A 0% 0.08 0.35 105| 25.0% 6.5 975 50.0%] 15.0 10.6 1.5 8.1 1080.0 28.6 8.1

Equation 6-2
Table 6-2. NRCS Conveyance factors, K

039501 NE Bonioadié Tope o Surfics Comey e Foter K
mputed time of concentration (mimutes) S. Heavy meadow 25
Tillage/field s
verland (initial) flow time (minutes) Wheze. age/fie

Short pasture and Baws 7
#= channelized flow time (mintes) verland (nstial) flow time (mimuies) e )

runoff coefficient for S-year frquency (from Table 64 Reaity bacs groucd
ength of overland flow (f1 Grassed waterway 15
Equation 64 werage slope along the overland flow path (/) Paved areas and shallow paved swales 20

Where
L= (26— 17— Equation 6.5
50141 + 935,

Where:
= NRCS coaveyance factor (see Table 6-2). re = minimum time of concentration for first design point when less than t. from Equation 6-1
3]

L= length of channelized flow path (f
Use a minimum . value of 5 minutes for urbanized areas and a minimum . value of 10 minutes for areas e

that are not considered urban. Use minimum values even when calculations result in a lesser time of S, = slope of the chanaelized flow path (R/f)
concentration.

X:\2510000.a11\2518800\Excel\Drainage\Phase 2\Filing 3\2518800_Filing 3 Proposed Conditions.xism
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STANDARD FORM SF-3 - PROPOSED

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name: Sterling Ranch Filing 3

Subdivision: Sterling Ranch Subdivision Project No.: 25188.02
Location: El Paso County Calculated By: CID
Design Storm: 5-Year Checked By:
Date: 6/9/21
DIRECT RUNOFF TOTAL RUNOFF STREET/SWALE PIPE TRAVEL TIME
o
z 2
£ > & 2 ?
S — o El ~ | = —~ =l Fg e
STREET & A e 3 = 5 < = s | = g - gz = & 8 = = . REMARKS
= = = = =] < < > = < < | & = < £ < |l S 5 =
2| c © o £ = | T 2 £ — || € g =g s = | g 5| 8 g
glz £ 5 = £ & 2| IfI1E1Els & 8lsa & & 8lg 3 =
olo | < & » O — ol g b I T lole & sl b g a8 s
Offsite flow to existing inlet in Sterling Ranch Road
9 B3 0.66| 0.57| 14.4 0.38 3.58 1.4 Piped to existing storm sewer in Sterling Ranch Road
Rear lot and area inlets
10 B4 155 0.40/ 159 0.62| 3.43 2.1 21 062/ 1.0 12] 380 4.7 1.3|Piped to DP 11.1
Area Inlet
11 B5 0.45/ 037 8.8 0.17 4.31 0.7 Piped to DP 14.1
11.1 17.3] 0.79 3.31| 2.6 26/ 079/ 1.0 18] 357 4.9 1.2|Piped to DP 14.1
Sump Inlet
12 | B2 433 0.55| 12.2| 2.37| 3.83 9.1 9.1/ 237/ 1.0 18] 38 6.7 0.1]Piped to DP 13.1
Sump Inlet
13 Bl 244/ 064 114 157 3.93 6.2 Piped to DP 13.1
13.1 12.3] 3.94| 3.82| 15.0 15.0/ 3.94 10 24| 125 7.7 0.3|Piped to DP 14.1
Area Inlet
14 | B6 0.78 0.33] 185 0.26/ 3.21 0.8 Piped to DP 14.1
14.1 185/ 4.99 3.21| 16.0 16.0| 4.99 10 24| 415 738 0.9]Piped to DP 15.1
0.7/ 0.18 16 230 25 1.5]On-grade Inlet
15 | Al 4.31| 049 125 213 3.79 8.1 7.4 Captured Flows piped to DP 15.1, Bypass flow to DP 17
On-grade Inlet
15.1 19.4) 7.12| 3.14| 22.3 223| 7.12) 10 24| 45 82 0.1]Captured Flows piped to DP 16.1
On-grade Inlet
16 | A5 0.45/ 0.62) 5.0 0.28 5.16 1.4 Captured Flows piped to DP 16.1
16.1 195/ 7.0  3.13| 23.2 23.2| 740 10 24| 125 8.2 0.3]FES release to drainage channel
FES
11 I1 | 21.99) 0.08 319 1.86/ 2.39 4.4
Combined flow from DPI1 & DP16.1
11.1 319 9.26| 2.39] 22.1 221 9.26) 04 42| 62| 6.1 0.2]Piped to Existing 84" RCP
12 12 3.47/ 0.08/ 31.1 0.28/ 2.43 0.7 Piped to Existing 84" RCP
28 D1 0.77/ 0.08 9.7 0.06 4.17 0.3 Sheet flow to Sand Creek
29 D2 3.92| 0.08 8.1 0.31 445 1.4 Sheet flow to Sand Creek
Notes:

Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.
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STANDARD FORM SF-3 - PROPOSED

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name: Sterling Ranch Filing 3

Subdivision: Sterling Ranch Subdivision Project No.: 25188.02
Location: El Paso County Calculated By: CID
Design Storm: 100-Year Checked By:
Date: 6/9/21
DIRECT RUNOFF TOTAL RUNOFF STREET/SWALE PIPE TRAVEL TIME
«w
— ]
. L2 S —
Descripti £ 3 3 Sle & REMARKS
escription o — Q 2 | = | = S
P cle & g © g £ g = i g £|18 3 € 2|lf oz e
= = - = = ) < > = ) = > = ] L ) D < = <
2l w e El T = £l z =T 8|l EF T 8|l x & 2] 8 E
3 2 o 5| =] ¥ £ DR Z = IS & = S 2|5 | =
(a o < x g [5) — o 2 [5) — o o [5) 175} o [5) s |l ald g
Offsite flow to existing inlet in Sterling Ranch Road
9 B3 0.66| 0.71) 14.4| 047 6.01 2.8 Piped to existing storm sewer in Sterling Ranch Road
Rear lot and area inlets
10 B4 155/ 056/ 159/ 0.87 5.76 5.0 5.0 0.87/ 1.0/ 12| 380 6.4 1.0JPipedtoDP11.1
Area Inlet
11 B5 045 054 88| 024 7.24 1.7 Piped to DP 14.1
11.1 169 1.11] 561 6.2 6.2 111/ 1.0 18] 357 6.2 1.0|PipedtoDP 14.1
Sump Inlet
12 B2 433 0.67] 1220 290 643 187 18.7 290/ 10/ 18] 38/ 10.6/ 0.1JPipedtoDP13.1
Sump Inlet
13 Bl 244, 075 114| 182 6.60 12.0) Piped to DP 13.1
13.1 123 4.72) 6.42) 303 303 472 10 24] 125 9.7 0.2]PipedtoDP 14.1
Area Inlet
14 B6 0.78/ 0.51] 185/ 0.40 5.38 2.2 Piped to DP 14.1
14.1 185/ 6.23| 5.38 33.5 335 6.23) 1.0 24] 415 10.7 0.6]Piped to DP 15.1
10.0| 1.5777| 1.6 230| 2.5/ 1.5|On-grade Inlet
15 Al 431 0.64 125/ 274 6.37 17.4) 7.4 Captured Flows piped to DP 15.1, Bypass flow to DP 17
On-grade Inlet
15.1 19.1) 8.97| 530 47.5 475 897 1.0 24] 45 151 0.0|Captured Flows piped to DP 16.1
On-grade Inlet
16 A5 045/ 0.73] 5.0/ 0.33 8.66 2.9 Captured Flows piped to DP 16.1
16.1 19.2) 9.30| 529 49.2 49.2 930, 1.0 24] 125 15.7| 0.1)FES release to drainage channel
FES
11 11 2199/ 0.35 319 7.77 4.01 31.2
Combined flow from DPI1 & DP16.1
11.1 319/ 17.07 4.01] 684 68.4/ 17.07) 04| 42] 62 7.7 0.1)Piped to Existing 84" RCP
12 12 347/ 035 311 121 4.07 4.9 Piped to Existing 84" RCP
28 D1 0.77/ 035 9.7 0.27 7.00 1.9 Sheet flow to Sand Creek
29 D2 392/ 035 81 137 7.48 10.2 Sheet flow to Sand Creek
Notes:

Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.
All pipes are private and RCP unless otherwise noted. Pipe size shown in table column.
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Version 4.05 Released March 2017
|| ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm) "

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: Sterling Ranch Phase 2
Inlet ID: Al - DP15

Seack
e

Heura

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb Teack = 5.5 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) - Neack = 0.013
Height of Curb at Gutter Flow Line Hcure = 6.00 inches
Distance from Curb Face to Street Crown Terown = 17.0 ft
Gutter Width W= 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.033 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.013
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Thax =[ 17.0 l 17.0 lft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dwax =[ 6.0 l 7.8 linches
/Allow Flow Depth at Street Crown (leave blank for no) O check = yes
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow :I 21.2 I 24.3 Icfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

UD-Inlet_v4.05.xlsm, Al - DP15 4/29/2021, 11:07 AM



| INLET ON A CONTINUOUS GRADE |
Version 4.05 Released March 2017

p——Lo (C)——

i

Design Information (Input - MINOR MAJOR

Type of Inlet I CDOT Type R Curb Opening j Type = CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression 'a’) alocaL = 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No =| 1

Length of a Single Unit Inlet (Grate or Curb Opening) Lo= 15.00 ft
\Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) CrG= N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CrC= 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity’ MINOR MAJOR

Total Inlet Interception Capacity = 7.8 12.4 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) b = 0.3 5.0 cfs
Capture Percentage = Q,/Q, = C% = 96 71 %

UD-Inlet_v4.05.xlsm, Al - DP15 4/29/2021, 11:07 AM



Version 4.05 Released March 2017
|| ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm) "

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: Sterling Ranch Phase 2
Inlet ID: A5 - DP16

Seack
e

Heura

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb Teack = 8.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Neack = 0.016

r v
Height of Curb at Gutter Flow Line Hcure = 6.00 inches
Distance from Curb Face to Street Crown Terown = 17.0 ft
Gutter Width W= 1.17 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.029 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.016

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm Thax =[ 15.8 l 17.0 lft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dwax =[ 4.6 l 7.8 linches
/Allow Flow Depth at Street Crown (leave blank for no) check = yes
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow :I 13.6 I 40.2 Icfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

UD-Inlet_v4.05.xlsm, A5 - DP16 4/29/2021, 11:11 AM



| INLET ON A CONTINUOUS GRADE

Version 4.05 Released March 2017

p——Lo (C)——

Design Information (Input P MINOR MAJOR

Type of Inlet Type = CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression 'a’) alocaL = 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No =| 1

Length of a Single Unit Inlet (Grate or Curb Opening) Lo= 10.00 ft
\Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) CrG= N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CrC= 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity’ MINOR MAJOR

Total Inlet Interception Capacity = 1.4 29 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) b = 0.0 0.0 cfs
Capture Percentage = Q,/Q, = C% = 100 100 %

UD-Inlet_v4.05.xlsm, A5 - DP16

4/29/2021, 11:11 AM



Version 4.05 Released March 2017

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

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

Project: Sterling Ranch Phase 2
Inlet ID: B1- DPlg—
| ok Teeou PN
T, Tuax |
_522‘_ W T | D P 13’)

Heura

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb

Side Slope Behind Curb (leave blank for no conveyance credit behind curb)
Manning's Roughness Behind Curb (typically between 0.012 andl_0.0ZO)

Height of Curb at Gutter Flow Line

Distance from Curb Face to Street Crown

Gutter Width

Street Transverse Slope

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

Street Longitudinal Slope - Enter 0 for sump condition

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

Max. Allowable Spread for Minor & Major Storm
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm
Check boxes are not applicable in SUMP conditions

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

Teack = 17.0 ft
Seack = 0.020 ft/ft
Neack = 0.016
Heure = 6.00 inches
Terown = 17.0 ft
W = 1.17 ft
Sx= 0.020 fu/ft
Sw = 0.083 fu/ft
So = 0.000 fu/ft
NsTREET = 0.016
Minor Storm Major Storm
Tux =[ 17.0 | 17.0 it
duax =| 6.0 | 12.0 linches
Minor Storm Major Storm
Quow=| ___ SUMP |~ SUMP _|cfs

UD-Inlet_v4.05.xlsm, B1- DP12

4/29/2021, 11:17 AM
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| INLET IN A SUMP OR SAG LOCATION |

Version 4.05 Released March 2017

Design Information (Input MINOR MAJOR
Type of Inlet Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression 'a’ from above) Qocal = 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No =| 1
\Water Depth at Flowline (outside of local depression) Ponding Depth = 5.0 12.0 inches
Grate Information MINOR MAJOR Y
Length of a Unit Grate L, (G) = N/A feet
\Width of a Unit Grate W, = N/A feet
/Area Opening Ratio for a Grate (typical values 0.15-0.90) Avaiio = N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Ci(G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cyw (G) = N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co(G) = N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L, (C) = 15.00 feet
Height of Vertical Curb Opening in Inches Hyert = 6.00 inches
Height of Curb Orifice Throat in Inches Hinroat = 6.00 inches
IAngle of Throat (see USDCM Figure ST-5) Theta = 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = 117 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Ci(C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cy (C) = 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (O) = 0.67
Low Head Performance Reduction (Calculated MINOR MAJOR
Depth for Grate Midwidth dorae = N/A N/A ft
Depth for Curb Opening Weir Equation deyn = 0.32 0.90 ft
Combination Inlet Performance Reduction Factor for Long Inlets RFcombination = 0.47 1.00
Curb Opening Performance Reduction Factor for Long Inlets RFcym = 0.72 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RFgrate = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa= 75 39.1 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q pEAK REQUIRED = 6.2 12.0 cfs

UD-Inlet_v4.05.xlsm, B1- DP12 4/29/2021, 11:17 AM



Version 4.05 Released March 2017

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

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

Project: Sterling Ranch Phase 2
Inlet ID: B2 - DP1g—
T Teeou R
T, Tuax |
_522‘_ W T | D P 1 2’)

Heura

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb

Side Slope Behind Curb (leave blank for no conveyance credit behind curb)
Manning's Roughness Behind Curb (typically between 0.012 andl_0.0ZO)

Height of Curb at Gutter Flow Line

Distance from Curb Face to Street Crown

Gutter Width

Street Transverse Slope

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

Street Longitudinal Slope - Enter 0 for sump condition

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

Max. Allowable Spread for Minor & Major Storm
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm
Check boxes are not applicable in SUMP conditions

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

Teack = 17.0 ft
Seack = 0.020 ft/ft
Neack = 0.016
Heure = 6.00 inches
Terown = 17.0 ft
W = 1.17 ft
Sx= 0.020 fu/ft
Sw = 0.083 fu/ft
So = 0.000 fu/ft
NsTREET = 0.016
Minor Storm Major Storm
Tux =[ 17.0 | 17.0 it
duax =| 6.0 | 12.0 linches
Minor Storm Major Storm
Quow=| ___ SUMP |~ SUMP _|cfs

UD-Inlet_v4.05.xlsm, B2 - DP13

4/29/2021, 11:18 AM
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| INLET IN A SUMP OR SAG LOCATION |

Version 4.05 Released March 2017

Design Information (Input MINOR MAJOR
Type of Inlet Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression 'a’ from above) Qocal = 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No =| 1
\Water Depth at Flowline (outside of local depression) Ponding Depth = 5.6 12.0 inches
Grate Information MINOR MAJOR Y
Length of a Unit Grate L, (G) = N/A feet
\Width of a Unit Grate W, = N/A feet
/Area Opening Ratio for a Grate (typical values 0.15-0.90) Avaiio = N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Ci(G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cyw (G) = N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co(G) = N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L, (C) = 20.00 feet
Height of Vertical Curb Opening in Inches Hyert = 6.00 inches
Height of Curb Orifice Throat in Inches Hinroat = 6.00 inches
IAngle of Throat (see USDCM Figure ST-5) Theta = 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = 117 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Ci(C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cy (C) = 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (O) = 0.67
Low Head Performance Reduction (Calculated MINOR MAJOR
Depth for Grate Midwidth dorae = N/A N/A ft
Depth for Curb Opening Weir Equation deyn = 0.37 0.90 ft
Combination Inlet Performance Reduction Factor for Long Inlets RFcombination = 0.53 1.00
Curb Opening Performance Reduction Factor for Long Inlets RFcym = 0.76 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RFgrate = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa= 13.1 52.7 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q pEAK REQUIRED = 9.1 18.7 cfs

UD-Inlet_v4.05.xlsm, B2 - DP13 4/29/2021, 11:18 AM



Project:
Inlet ID:

Version 4.05 Released March 2017

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

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

Sterling Ranch Phase 2

Seack
e

Heura

is this correct?
DP15?

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb

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

Height of Curb at Gutter Flow Line

Distance from Curb Face to Street Crown

Gutter Width

Street Transverse Slope

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

Street Longitudinal Slope - Enter 0 for sump condition

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

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

/Allow Flow Depth at Street Crown (leave blank for no)

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

Teack = 5.0 ft
Seack = 0.020 ft/ft
Neack = 0.016
Heure = 6.00 inches
Terown = 30.0 ft
W = 2.00 ft
Sx= 0.020 fu/ft
Sw = 0.083 fu/ft
So = 0.015 fu/ft
NsTREET = 0.016
Minor Storm Major Storm
Tux =[ 15.0 | 30.0 it
g =| 6.0 | 6.0 |inches
O O check = yes
Minor Storm Major Storm
Qaiow =| 9.8 | 16.9 |cfs

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

UD-Inlet_v4.05.xlsm, B3 - DP9

5/3/2021, 11:04 AM
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| INLET ON A CONTINUOUS GRADE |
Version 4.05 Released March 2017

,'I—LO (C)ﬂ

i

Design Information (Input - MINOR MAJOR

Type of Inlet | CDOT Type R Curb Opening ﬂ Type = CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression 'a’) alocaL = 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No =| S

Length of a Single Unit Inlet (Grate or Curb Opening) Lo= S.dd\‘ ft
\Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A \ ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) CrG= N/A \ N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Ci-C = 0.10 \ 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity’ MINOR \ MAJOR

Total Inlet Interception Capacity = 35 \ 7.3 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) b = 0.0 \ 0.0 cfs
Capture Percentage = Q,/Q, = C% = 100 \ 100 %

are 3 units
needed? Is future
flow higher?

UD-Inlet_v4.05.xlsm, B3 - DP9 5/3/2021, 11:04 AM
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Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

Interim Channel - DP |1

Tuesday, Apr 27 2021

Triangular Highlighted
Side Slopes (z:1) = 4.00, 4.00 Depth (ft) = 1.36
Total Depth (ft) = 3.00 Q (cfs) = 31.20
Area (sqgft) = 7.40
Invert Elev (ft) = 6970.00 Velocity (ft/s) = 422
Slope (%) = 0.88 Wetted Perim (ft) = 11.21
N-Value = 0.025 Crit Depth, Yc (ft) = 1.31
Top Width (ft) = 10.88
Calculations EGL (ft) = 1.64
Compute by: Known Q
Known Q (cfs) = 31.20
Elev (ft)
Section

74.00

73.00

72.00

YV

71.00

70.00

69.00

0 5 10 15 20 25 30 35

Reach (ft)

Depth (ft)

4.00

3.00

2.00

1.00

0.00

-1.00



Scenario: 100 Year

15 Type Rkt s

15 Type Rkt 4

Tpe C et 3
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Page 1 of 1

Scenario: 100 Year
Current Time Step: 0.000 h
FlexTable: Conduit Table

h Length Slope ) . Capacity Hydraulic Hydraulic
Label Flow (cfs) D|a(rirr1]()ater D(eLfJiﬁzrd) (Calculated) Manp]mg s Vt(afltc;gty IE:;L\II:II) Grade Line Grade Line Notes

* (futt) s (In) (f0) (Out) (f)
C-11 1.40 18.0 109.7 0.027 0.013 5.84 17.13 7,013.59 7,010.88 | 12'RCP
C-10 2.80 18.0 45.0 0.016 0.013 5.99 13.38 7,010.87 7,009.97 | 12'RCP
C-9 4.20 18.0 199.1 0.015 0.013 6.50 12.83 7,005.26 7,002.09 | 12'RCP
C-5 18.70 18.0 34.0 0.010 0.013 10.58 10.66 7,003.46 7,002.36 | 18 RCP
C-4 30.30 240 126.1 0.019 0.013 11.20 30.88 7,002.17 6,999.57 | 24'RCP
C-8 5.60 18.0 275.2 0.010 0.013 3.17 10.65 6,999.20 6,998.41 12'RCP
C-3 34.10 30.0p~ 416.6 0.003 0.013 6.95 2247 6,995.28 6,992.40 | 24'RCP
C-6 6.80 18.0 355.0 0.003 0.013 3.85 5.77 6,998.10 6,996.61 18' RCP
C-7 5.60 18.0 101.9 0.011 0.013 3.17 11.16 6,998.40 6,998.11 | 12'RCP
C-2 43.90 30.0 45.6 0.003 0.013 8.94 22.73 6,992.34 6,991.82 | 24'RCP
C-1 45.60 30.0 .8 0.003 0.013 9.29 22.46 6,991.19 6,989.88 | 30' RCP

X:\2510000.al\2518800\StormCAD\Sterling Ranch PH 2\Sterling Rai PH-2.stsw

This needs to be
larger or steeper
based on HGL
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Page 1 of 1

Scenario: 5 Year
Current Time Step: 0.000 h
FlexTable: Conduit Table

Length Capacity ) )

Diameter (User Slape Manning's Velocity (Full Hydrau!|c Hydrau!|c
Label Flow (cfs) (in) Defined) (Calculated) n (fts) Flow) Grade Line Grade Line Notes

(" (fuft) (o9 (In) (f (Out) (f)
c-11 0.57 18.0 109.7 0.027 0.013 4.49 17.13 7,013.43 7,010.64 | 12'RCP
C-10 115 18.0 45.0 0.016 0.013 4.63 13.38 7,010.63 7,009.80 | 12'RCP
Cc-9 1.73 18.0 199.1 0.015 0.013 5.06 12.83 7,004.96 7,001.87 | 12'RCP
C-5 9.10 18.0 34.0 0.010 0.013 6.78 10.66 7,002.42 7,001.97 | 18 RCP
C-4 15.00 24.0 126.1 0.019 0.013 9.76 30.88 7,001.70 6,998.93 | 24'RCP
Cc-8 2.30 18.0 275.2 0.010 0.013 4.81 10.65 6,997.07 6,994.26 | 12'RCP
C-3 16.10 30.0 416.6 0.003 0.013 4.98 22.47 6,992.02 6,990.93 | 24'RCP
C-6 2.80 18.0 355.0 0.003 0.013 3.24 5.77 6,993.26 6,992.70 | 18 RCP
C-7 2.30 18.0 101.9 0.011 0.013 4.97 11.16 6,994.24 6,993.27 | 12'RCP
C-2 21.80 30.0 45.6 0.003 0.013 5.27 22.73 6,990.91 6,990.55 | 24'RCP
C1 22.70 30.0 93.8 0.003 0.013 5.22 22.46 6,989.85 6,989.26 | 30/RCP

X:\2510000.all\2518800\StormCAD\Sterling Ranch PH 2\Sterling Ranch PH-2.stsw

these notes don't
match the
Diameter column.
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SAND CREEK DRAINAGE BASIN PLANNING STUDY
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II. STUDY AREA DESCRIPTION

The Sand Creek drainage basin is a left-bank tributary to the Fountain Creek lying in the
west-central portions of El Paso County. Sand Creek's drainage area at Fountain Creek is
approximately 54 square miles of which approximately 18.8 square miles are inside the City of
Colorado Springs corporate limits. The basin is divided into five major sub-basins, the Sand
Creek mainstem, the East Fork Sand Creek, the Central Tributary to East Fork, the West Fork,
and the East Fork Subtributary. Figure II-1 shows the location of the Sand Creek basin.

Basin Description
The Sand Creek basin covers a total of 54 square miles in unincorporated El Paso County

and Colorado Springs, Colorado. Of this total, approximately 28 square miles is encompassed
by the Sand Creek basin, and 26 square miles for the East Fork Sand Creek basin. The basin

trends in generally a south to southwesterly direction, entering the Fountain Creek approximately

two miles upstream of the Academy Boulevard bridge over Fountain Creek. Two main
tributaries drain the basin, those being the mainstem of Sand Creek and East Fork Sand Creek.
Development presence in most evident along the mainstream. At this time, approximately 25
percent of the basin is developed. This alternative evaluation focuses upon the Sand Creek basin
only.

The maximum basin elevation is approximately 7,620 feet above mean sea level, and
falls to approximately 5,790 feet at the confluence with Fountain Creek. The headwaters of the
basin originate in the conifer covered areas of The Black Forest. The middle eastern portions of
the basin are typified by rolling range land with fair to good vegetative cover associated with
semi-arid climates.

Climate

This area of El Paso County can be described, in general as high plains, with total
precipitation amounts typical of a semi-arid region. Winters are generally cold and dry.
Precipitation ranges from 14 to 16 inches per year, with the majority of this precipitation
occurring in spring and summer in the form of rainfall. Thunderstorms are common during the
summer months, and are typified by quick-moving low pressure cells which draw moisture from
the Gulf of Mexico into the region. Average temperatures range from about 30°F in the winter

to 759 in the summer. The relative humidity ranges from about 25 percent in the summer to 45
percent in the winter.

Soils an 1

Soils within the Sand Creek basin vary between soil types A through D, as identified by
the U. S. Department of Agriculture, Soil Conservation Service. The predominant soil groupings
are in the Truckton and Bresser soil associations. The soils consist of deep, well drained soils
that formed in alluvium and residium, derived from sedimentary rock. The soils have high to
moderate infiltration rates, and are extremely susceptible to wind and water erosion where poor
vegetation cover exists. In undeveloped areas, the predominance of Type A and B soils give this
basin a lower runoff per unit area as compared to basins with soils dominated by Types C and D.
Presented on Figure II-2 is the Hydrologic Soil distribution map for the Sand Creek basin.

Prope wnership and Impervi nd Densiti

Property ownership along the major drainageway within the Sand Creek basin vary from
public to private. Along the developed reaches, drainage right-of-ways and greenbelts have been
dedicated during the development of the adjacent residential and commercial land. Where
development has not occurred, the drainageways remain under private ownership with no
delineated drainage right-of-way or easements. There are several public parks which abut the
mainstem of Sand Creek. Roadway and utility easements abutting or crossing the major
drainageways occur most frequently in the developed portions of the basin.

Land use information for the existing and future conditions were reviewed as part of the
planning effort. This information is used in the hydrologic analysis to predict runoff rates and
volumes for the purposes of facility evaluation. The identification of land uses abutting the
drainageways is also useful in the identification of feasible plans for stabilization and aesthetic
treatment of the creek. Presented on Figure II-3 is the proposed land use map used in the
evaluation of impervious land densities discussed in the hydrologic section of this report.
Figure II-3 is not intended to reflect the future zoning or land use policies of the City or the
County.

The land use information within the Banning-Lewis Ranch property was obtained from
Aries Properties during the time the draft East Fork Sand Creek Drainage Basin Planning Study
was being prepared. The land use information was again reviewed with the City of Colorado
Springs Department of Planning and was found to be appropriate for use in the estimation of
hydrology for the East Fork Basin. The location of future arterial streets and roadways within
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WATER QUALITY & DETENTION POND SUMMARY
LEGEND ot N e BASIN SUMMARY WATER QUALITY & DETENTION POND SUMMARY FSD16B | Qu & ON POND SU
E— : BASIN CN AREA | AREA Q2 Qs Quo Qus Qs Quoo FSD1__| STORM EVENT (YR) 2 5 10 25 50 100
(ACRES) (sa w) s 9 9 ©F i) ™ STORM EVENT (YR) 2 5 10 25 50 100 PEAK INFLOW (CFS) 39.0 53.7 73.6 99.0 1211 143.8
SC3—-1A| 73 27.8 | 0.044 6.3 23.5 330 45.8 5/.1 68.9 PEAK INFLOW (CFS) 16.3 23.3 33.0 45.8 57.1 68.9 ALLOWABLE RELEASE (CFS) | 0.0 0.4 0.7 8.3 17.2 28.0
BASIN 1D SC3-5A| 84 39.1 0.061 40.6 53.7 /1.0 92.4 110.6 129.1 ALLOWABLE RELEASE (CFS) | 0.1 1.7 3.3 10.9 17.5 25.5 MODELED RELEASE (CFS) 0.0 0.4 0.7 7.9 17.2 28.1
SC3-58| 81 630 | 0.098 | 53.8 73.0 98.5 | 130.8 | 158.6 | 187.0 MODELED RELEASE (CFS) 0.1 1.6 3.2 10.9 17.4 25.4 STORED VOLUME (AC—FT) 3.0 3.9 5.1 5.1 5.3 5.8
SC3—6A| 88 49.3 | 0.077 | 61.4 79.3 | 1022 | 13041 | 1536 | 17741 STORED VOLUME (AC—FT) 2.4 2.6 3.0 3.6 1.9 2.2
SC3-6B| 85 30.9 | 0.048 | 32.9 43.4 57.0 73.9 88.2 | 102.7 FSD17 |
SC3-7 88 45.7 0.071 54.0 69.9 90.3 | 1152 | 1362 | 15/.2 STORM EVENT (YR) 2 5 10 25 50 100 PEAK INFLOW (CFS) 41.8 59.6 852 | 119.0 | 1491 | 1806
REACH IDENTIFIER RT-17A SC3-8 62 143.4 0.224 25.4 42.1 66.7 100.7 132.3 166.2 PEAK INFLOW (CFS) 40.6 53.7 71.0 92.4 110.6 129.1 ALLOWABLE RELEASE (CFS) 07 71 20 5 52.0 67 2 36.3
SC3-9 66 2174 | 0.540 | 45.8 /1.5 108.6 | 158.9 | 204.9 | 254.0 ALLOWABLE RELEASE (CFS) | 0.1 1.4 2.6 1.3 19.8 30.2 MODELED RELEASE (CFS) 0.7 8.4 22.4 52.0 67.2 86.1
PROPERTY BNDRY o m= s -~ SC3-10 63 36.0 0.056 /.6 12.3 19.4 29.1 38.0 47.7 MODELED RELEASE (CFS) 0.1 1.4 2.6 11.2 19.7 30.1 STORED VOLUME (AC—FT) 26 26 o8 34 4.0 4.7
SC3—11A| 70 10.7 | 0.017 5.3 7.8 11.3 15.9 20.0 24.3 STORED VOLUME (AC—FT) 3.0 3.2 3.8 4.1 4.7 5.2
BASIN BOUNDARY  mm momm s = SC3-118] 80 76.6 | 0.120 | 59.4 81.3 110.8 | 1481 | 180.5 | 213.7 FSD1B |
SC3-13] 85 410 | 0.064 | 439 °/8 | 760 | 985 | 1176 | 136.9 STORM EVENT (YR) 2 5 10 25 50 100 PEAK INFLOW (CFS) 49.3 67.1 91.0 | 121.2 | 147.3 | 174.0
FLOW DIRECTION -> - = SC3—14A 79 164.9 0.258 127.6 175.4 239.8 321.9 393.2 466.3 PEAK INFLOW AO_HWV 196.5 258.5 339.1 438.7 523.3 608.6 ALLOWABLE RELEASE mO_me 0.6 9.2 18.4 429 546 69.9
SC3—14B] 77 347 | 0054 | 246 343 | 474 | 642 | /9.0 94.1 ALLOWABLE RELEASE (CFS) | 0.5 7.6 14.6 58.4 | 99.6 | 149.7 MODELED RELEASE (CFS) 0.6 6.3 18.4 422 | 546 | 696
STORM SEWER s SC3-15A] 62 [ 1397 | 0218 | 213 | 355 | 563 | 853 | 1121 | 1410 MODELED RELEASE (CFS) 05 7.5 145 | 582 | 996 | 1496 STORED VOLUME (AC—FT) ) 30 34 4.0 47 53
SC3-158] 87 7.9 0.012 [ 10.8 14.0 18.2 23.3 27.6 31.9 STORED VOLUME (AC—FT) 15.5 16.4 18.7 20.8 23.3 26.0
FULL SPECTRUM DETENTION POND FSD16 SC3—16A| 74 1681 | 0.263 | 84.4 | 120.4 | 170.0 | 2348 | 2922 | 351.8 5020 |
DETENTION POND @ PNDW3 SCS-17) 73 /0.6 0.110 41.8 59.6 852 119.0 | 1491 | 180.6 STORM_EVENT (YR) 2 5 10 25 50 100 PEAK INFLOW (CFS) 9.9 15.5 23.8 35.1 455 56.6
sC3-18| 8I 558 | 0.084 | 49.3 6/.1 91.0 121.2 | 1473 | 174.0 PEAK INFLOW (CFS) 64.6 1056 | 169.5 | 2523 | 327.1 | 4101 ALLOWABLE RELEASE (CFS)| 0.4 5.5 1.1 25.7 33.2 425
SC3-19 62 184.0 0.287 28.8 47.7 /5.7 114.4 150.2 188.8 ALLOWABLE RELEASE (CFS) 1.7 24.9 49.8 141.1 207.2 | 290.0 MODELED RELEASE (CFS) 0.4 28 10.9 257 330 40 4
DETENTION POND @ PND—E7 Sc3—20| 65 342 | 0.053 9.9 15.5 23.8 35.1 455 56.6 MODELED RELEASE (CFS) 1.7 24.9 49.8 1411 | 207.0 | 289.9 STORED VOLUME (AC—FT) 0.7 0.8 0.8 0.9 1.0 1.2
SC3—21| 66 23.3 | 0.036 7.0 10.8 16.3 23.7 30.4 37.5 STORED VOLUME (AC—FT) 8.7 8.7 9.6 10.8 12.3 13.8
SAND CREEK/EAST — - S8 A I X N I I O S N FSDTTA Fsoz1
FORK BASIN PER DBPS STORM EVENT (YR) 2 5 10 25 50 100 STORM EVENT (YR) 2 5 10 25 50 100
SAND CREEK /EAST mmwmwwm Mw www w,m:wm Auu% N%M Mﬂ ﬁm.w wm.m NM.M PEAK_INFLOW (CFS) 22 IR L2 T e 2 A R e Em e
FORK BASIN BOUNDARY —_—_——————— SRR T 55 5530 = =5 =7 5 e o ALLOWABLE RELEASE (CFS) 0.1 1.6 3.2 7.5 9.7 12.4 ALLOWABLE RELEASE (CFS)| 0.3 4.0 8.0 18.3 23.7 30.3
PER ACTUAL CONTOURS : : , : : : : : MODELED RELEASE (CFS) 0.2 0.9 3.0 7.5 9.7 12.3 MODELED RELEASE (CFS) 0.3 5.5 8.0 18.3 257 30.
T ISt S T B o . o . B s B B
EAST FORK TO SAND CREEK - - - - - - - -
PER DBPS SC3—61| 63 65.5 | 0.102 | 13.7 22.0 34.4 51.6 67.6 84.8 =IE FSD27 |
(198.2 AC) Sc3—72| 64 56.2 | 0.088 | 12.8 20.2 31.4 46.7 60.9 76.0 STORM EVENT (VR 5 5 s 5 5 50 STORM EVENT (VR) > 5 10 o5 50 100
INTERBASIN TRANSFER FROM s mmwuww Mw mww %.Aﬂw WW.M wmm Mww mmmm m;m,uu “mm.w PEAK_INFLOW (CFS) o9.4 81.3 1o.s | 1481 | 1805 | 2157 PEAK INFLOW (CFS) o4 43 225 Sz sek s
EAST FORK TO SAND CREEK OGO TR o3 T 0194 = ST =55 T e X ALLOWABLE RELEASE (CFS) | 0.3 45 8.7 29.6 477 69.6 ALLOWABLE RELEASE (CFS) | 0.4 5.8 11.5 26.5 34.3 43.9
PER ACTUAL CONTOURS Sttt MODELED RELEASE (CFS) 0.3 4.5 8.6 29.5 47.7 69.5 MODELED RELEASE (CFS) 0.4 5.8 1.4 26.5 34.3 43.8
(267.3 AC) SC3-/6 63 86.4 0.135 14.2 23.1 56.4 54.6 /1.4 89.6 STORED VOLUME (AC—FT) 4.8 4.9 55 6.4 7.3 8.2 STORED VOLUME (AC—FT) 0.6 0.6 0.7 0.8 0.9 1.0
sc3—77| 62 106.9 | 0.167 | 16.6 27.6 438 66.2 87.0 | 109.4
sc3—78| 63 155.6 | 0.243 | 28.1 45.3 70.6 | 106.2 | 13941 | 174.5 = FSD235 |
e m |t a7 [ oon [ 2r3 [ a7 [ eee [oas [ [ oia STORW_EVENT () 2z "5 T 10 [ 25 T 50 T 700 | | STORM EVENT () z [ s 1 10 [ 25 | 50 [ 10
oRET = 5635 Wk X =55 0 71 T o056 T 29575 PEAK INFLOW (CFS) 77.8 105.6 142.5 189.1 229.1 270.0 PEAK INFLOW (CFS) 5.5 8.3 12.4 18.0 23.0 28.4
SRy % 5 X 260 355 553 200 05 =53 ALLOWABLE RELEASE (CFS) 0.9 13.2 26.7 62.0 80.2 103.2 ALLOWABLE RELEASE (CFS) 0.2 2.4 4.9 1.2 14.5 18.6
sca—88| 62 602 | 0.094 | 105 174 276 48 54.9 69.0 MODELED RELEASE (CFS) o o0 2o/ 2L . e Mwwﬂmwmo%mwﬂwﬂ%ﬂww w.w ww M.M mm A%.M A%.%
SC3-89| 62 275 | 0.043 6.1 10 15.7 236 30.8 38.6 STORED VOLUWE (AC—FT) °-2 25 >-8 8.7 /.8 8.9 . . . . . .
SCE—1 65 64.4 0101 | 23.3 wm.@ 53.8 79.1 Smw Gﬂw Feis | 5027 ]
mmww wm mw.m w.mww M%m Naom mm.m Www mw . mm @ STORM EVENT (YR) 2 5 10 25 50 100 STORM EVENT (YR) 2 5 10 25 50 100
S o5 5t T oo 53 o R o T8 T 658 PEAK INFLOW (CFS) 43.9 57.8 76.0 985 | 117.6 | 136.9 PEAK INFLOW (CFS) 38.8 57.6 84.1 119.7 | 159.2 | 206.3
S = et T oise T oc s T i5cs Toscs T o0 a Tocrs T ooes ALLOWABLE RELEASE (CFS) | 0.4 6.1 12.3 28.6 37.0 47.6 ALLOWABLE RELEASE (CFS) | 1.4 21.1 42.4 97.8 | 126.4 | 161.9
S ” — S 558 = e == = = o MODELED RELEASE (CFS) 0.4 4.2 12.3 28.6 36.9 47.2 MODELED RELEASE (CFS) 1.4 18.4 42.3 97.7 | 1262 | 161.9
. S = s Tooo 1 69 = s T oo T as T ess STORED VOLUME (AC—FT) 3.1 3.1 33 3.8 4.4 5.0 STORED VOLUME (AC—FT) 2.7 2.8 2.9 3.2 3.7 4.2
MING SUNS DRIVE SCE-8 mm Mw% wwwm um% Mm; muo% wm,w m%.mu m%% FSDi4A | 5577 ]
S I, M%mmwwo mw M.ﬁ - W.,@ &mﬁ R A EwT Y STORM EVENT (YR) 2 5 10 25 50 100 STORM EVENT (YR) 2 5 10 25 50 100
e SRR R = 5555 53 =6 oG 5 s o PEAK INFLOW (CFS) 1276 | 175.4 | 239.8 | 321.9 | 393.2 | 466.3 PEAK INFLOW (CFS) 12.8 20.2 31.4 46.7 60.9 76.0
Ry SRR 5 T o055 T os = 5 = 555 T 7505 ALLOWABLE RELEASE (CFS) | 0.5 7.5 14.4 56.2 95.2 | 142.4 ALLOWABLE RELEASE (CFS)| 0.6 9.6 19.3 44.4 57.4 73.4
camil e SRR e T 005 T 153 =5 = TN = = MODELED RELEASE (CFS) 0.5 7.5 14.4 56.2 95.1 142.2 MODELED RELEASE (CFS) 0.6 9.3 19.2 44.4 57.4 73.4
TR, T I T 0003 > x — = e =7 STORED VOLUME (AC—FT) 9.9 10.6 11.9 13.5 15.3 17.3 STORED VOLUME (AC—FT) 1.0 1.0 1.1 1.1 1.2 1.3
OLD SETTLERS TRAIL PNDW3
Ly R DESIGN POINT SUMMARY FSD148 STORM EVENT (YR) 2 5 10 25 50 100
o DESIGN | AREA | Qs Qs Qu Qe Qs Quo LOCATION STORM EVENT (YR) 2 > 10 25 =0 100 PEAK_INFLOW (CFS) 2146 | 3745 | 7149 | 11876 | 1674.9 | 22041
) POINT (s M) (cF$) (&s) (cFs) (cFs) (s) (crs) PEAK INFLOW (CFS) 24.6 34.3 47.4 64.2 79.0 94.1 MODELED RELEASE (CFS) 1543 5003 366.8 7999 1 10856 | 13506
V) e DP—74 | 0.371 | 39.3 65.3 | 104.8 | 158.9 | 2091 | 262.8 ALLOWABLE RELEASE (CFS) | 0.0 0.3 0.5 5.7 11.8 19.3 STORED VOLUME (AC—FT) o o< 63 5 =5 55
T DP—75 | 1.413 | 141.2 | 2351 | 376.6 | 566.6 | 750.9 | 950.5 MODELED RELEASE (CFS) 0.0 0.3 0.5 4.5 11.8 19.3 . . . .
WY DP—77 | 2.343 | 209.9 | 351.9 | 580.6 | 886.6 | 1168.4 | 1467.7 ARROYA LANE X—ING STORED VOLUME (AC—FT) 1.9 2.5 3.3 3.5 3.5 3.8 FSD—E1
= DP—78 | 0538 | 59.7 984 | 154.0 | 232.6 | 306.2 | 385.3 STORM EVENT (YR) 2 5 10 25 50 100
e DP—73 | 2.471 | 2075 | 354.3 | 5885 | 897.1 | 1187.2 | 1506.7 FSD158 | PEAK INFLOW (CFS) 25.3 55.9 55.8 /9.1 102.4 | 1274
tf SR DP—72 | 2543 | 206.2 | 352.5 | 586.7 | 897.2 | 1195.3 | 15186 POCO ROAD X—ING STORM_EVENT (YR) 2 5 10 25 50 100 ALLOWABLE RELEASE (CFS)| 0.7 11.0 221 | 509 | 657 | 841
DP—71 | 2.757 | 205.9 | 349.3 | 610.5 | 932.4 | 1226.9 | 1612.2 | STERLING RANCH NORTHERN BNDRY PEAK INFLOW (CFS) 10.8 14.0 18.2 23.3 27.6 31.9 MODELED RELEASE (CFS) Q.7 5.4 19.9 48.9 62.8 84.0
. ; DP—70 | 2.867 | 205.3 | 349.8 | 614.0 | 9401 | 1260.6 | 1636.7 ALLOWABLE RELEASE (CFS) | 0.1 1.6 3.2 7.3 9.5 12.0 STORED VOLUME (AC—FT) 1.5 1.5 1.5 1.8 2.1 2.5
DP—69 | 3.238 | 212.7 | 366.6 | 653.7 | 1010.6 | 1364.1 | 1775.7 BRIARGATE PARKWAY X—ING MODELED RELEASE (CFS) 0.1 1.1 3.2 7.3 9.5 12.0 FSD—E2
JJ DP—87 | 3.594 | 216.9 | 3746 | 681.9 | 10721 | 1471.5 | 1905.9 STORED VOLUME (AC—FT) 0.6 0.6 0.7 0.8 0.9 1.0 STORM EVENT (YR) 2 5 10 25 50 100
N FO-E2 DP—68 | 4.312 | 2146 | 3745 | 714.9 | 1187.6 | 1674.9 | 22041 UPSTREAM OF POND W3 PEAK INFLOW (CFS) 30.6 452 65.9 93.3 | 118.0 | 143.9
vy -\ DP—64 | 0119 | 859 1121 | 145.9 | 187.5 | 222.6 | 258.0 FSD16A | ALLOWABLE RELEASE (CFS)| 0.6 9.5 19.2 455 59.8 77.6
N ﬂ DP—63 | 4.449 | 154.4 | 201.0 | 375.7 | 815.9 | 1112.1 | 13851 | STERLING RANCH SOUTHERN BNDRY STORM EVENT (YR) 2 5 10 25 50 100 MODELED RELEASE (CFS) 0.6 3.2 18.5 4.3 58.5 74.7
NS DP—61 | 5.356 | 156.6 | 223.9 | 428.0 | 928.2 | 1287.3 | 1620.1 |COLORADO SPRINGS/EL PASO BNDRY| | PEAK INFLOW (CFS) 84.4 | 120.4 | 1700 | 2348 | 2922 | 351.8 STORED VOLUME (AC—FT) 21 2.3 2.4 2.8 33 38
DP—60A| 5617 | 161.6 | 2248 | 4391 | 950.4 | 1320.5 | 1661.8 MARKSHEFFEL X—ING ALLOWABLE RELEASE (CFS) | 0.6 8.8 17.3 56.2 B4 | 1283 | g
DP—53A| 5.661 | 161.6 | 225.7 | 441.8 | 951.1 | 1326.0 | 1668.9 SAND CREEK AND POND 3 MODELED RELEASE (CFS) 0.6 8.8 17.3 56.2 88.3 | 128.3 STORM EVENT (750 > 3 = 5 = 5
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, ., DP—3t | 0626 | 485 | 757 | 1222 | 2711 | 3871 | 50041 SAND CREEK FLOW ,\W_M%m/\mmwfmmmmwmwmﬁmommwmv m.m M% wmw mw.m Wm.m “www
Z/EEN . : , 559 =8 , DP—4E | 0.745 | 481 76.2 | 122.4 | 2869 | 407.3 | 534.8 COMPARISON CHART STORED VOLUME (AC—FT) 7.0 72 7.7 8.9 0.1 1.4
h ) _ Rl TN y . DP—56 | 1.017 23.1 35.3 715 | 108.3 | 1521 | 196.4 NEAR SE PROP CORNER , , : : . .
| 1= e pP-8 | 1.079 24.1 37.2 73.5 111.3 | 155.4 | 200.7 BELOW SE PROP CORNER DESIGN | AREA | Quop DESCRIPTION FSD—E4
KC (N DP—21 | 0.396 | 06 88 17.8 571 | 116.8 | 1749 POINT | ww | @9 STORM EVENT (YR) 2 5 10 25 50 100
)= . | | : S o DP—22 | 0342 | 06 88 176 | 56.8 | 1051 | 156.4 DP—77 [|2.343 | 1468 | PROPOSED CONDITION PEAK INFLOW (CFS) 58.9 | 755 | 966 | 1222 | 1437 | 1652
V- SILVER _wOZiU.m_ : . BARBARICK ~ . —_ Ihw!ﬁ DP—25 | 0.066 59 9.1 16.3 35.1 46 4 58.2 2.91 2262 | SAND CREEK DBPS ALLOWABLE RELEASE (CFS) 0.3 4.4 8.8 23.0 32.2 43.7
. vone o SUBDIVISION ‘ Y Ry DP—26 | 0.012 01 11 32 73 95 12.0 2600 FEMA MODELED RELEASE (CFS) 0.9 28 8.7 219 | 322 | 436
\ _ 4 e | : FSD14A g _f o DP—71 | | 2./57 | 1612 | PROPOSED CONDITION STORED VOLUME (AC—FT) | 4.2 4.3 47 5.4 6.2 6.9
2260 | SAND CREEK DBPS ————
— \.”Wm\ - Umm_oz 10_2._- mc_s_<_>x< A <O_IC_<_mv DP—63 _ 4.449 | 1385 | PROPOSED CONDITION STORM EVENT (YR) 2 5 10 25 50 100
sz 6 R PND—-E7 DESICN | AREA | va | Vs | Vo | Vi | Ve | Voo LOCATION 433 | 2630 | SAND CREEK DBPS PEAK INFLOW (CFS) 38.6 | 484 | 607 | 754 | 877 | 999
i _ v POINT sa W) ALLOWABLE RELEASE (CFS)| 0.0 0.2 0.4 4.2 8.7 14.3
<i FSD11B 00 FSD—E64 DP—74 | 0.371 5.9 9.0 13.6 19.8 | 255 | 5.6 2600 FEMA : : . : . .
Y ; > > S5 > o DP—75 | 1.413 | 22.7 34.5 51.7 75.4 97.1 120.5 DP—60A[ | 5.661 | 1662 | PROPOSED CONDITION Mmmm%o<%wﬂymmm>mqw 9.0 o.w 0.5 2.2 > 10.0
S x ol <1075 3 DP—77 | 2.343 | 37.7 57.4 85.9 125.1 1611 | 199.9 ARROYA LANE X—ING 5,38 | 3295| SAND CREEK DBPS (AC-FT) 3.0 5. 4.4 4.8 .0 5.3
o o 56 DP—78 | 0538 | 89 13.5 201 | 29.3 | 377 | 467 FSD—E6
\ﬁ/. I \ : | o 070 QRe, / e% \ DP—73 | 2.471 40.0 60.8 91.0 132.5 170.7 211.7 STORM EVENT (YR) 2 S 10 25 50 100
= WOODMEN HEIGHTS 7 L MUSTANG PLACE: BAR J-B ACRES g PAWNEE £ S DP—72 | 2543 | 41.3 62.9 94.0 | 136.8 | 176.2 | 2185 POCO ROAD X—ING EFSC DBPS DESIGN POINT PEAK INFLOW (CFS) 1416 | 189.4 | 2525 | 331.4 | 3989 | 46/.5
Q1 {x \ RancHEROSNO. 1 V' 4 DP—71 | 2.757 | 46.3 | 70.0 | 104.3 | 151.3 | 1945 | 240.8 | STERLING RANCH NORTHERN BNDRY SUMMARY (PEAK FLOW) ALLOWABLE RELEASE (CFS) | 0.2 1.9 32 | 374 | 77.3 [ 1256
] oo d DP—70 | 2.867 49.5 74.5 110.6 160.1 205.4 254.0 DBPS DESIGN AREA m%mo og_qs AREA mmmo oo_ﬂs MODELED RELEASE (CFS) 0.2 0.9 3.2 18.3 64.1 123.3
RANCHEROS ~ L3 DP—69 | 3238 | 57.5 86.1 | 127.4 | 1838 | 2353 | 2906 BRIARGATE PARKWAY X—ING POINT (se ) Esh &ish (50 w) ) ) STORED VOLUME (AC—FT) 13.0 17.0 219 | 222 | 226 | 237
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DP—53A| 5.661 | 112.0 | 170.0 | 252.6 | 362.6 | 461.7 | 566.5 SAND CREEK AND POND 3
DP—1E | 0.247 3.1 5.2 8.4 12.7 16.6 20.9
e T F e 20 BOULDER CRESCENT, SUITE 110 2018 STERLING RANCH MDDP
— . ‘ 13. 4 K 47.4 . \
T N Y 0 A BT CooROPING 055 | DEVE OPED HYDROLOGIC CONDITIONS MAP
DP—56 | 1.017 7.7 16.1 28.6 51.3 71.7 92.9 NEAR SE PROP CORNER 17799,
bP—8 | 1.079 | 80 167 | 266 | 530 | 740 | 959 BELOW SE PROP CORNER PROJECT NO. 09-002 | FILE: \dwg\Eng Exhibits\2018-MDDP-PROPCOND.dwg
DP—21 | 0.396 6.3 1.3 18.3 27.5 35.6 44.0
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Worksheet for FSD Outlet Orifice Plate

Project Description

Solve For Diameter

Input Data :

Discharge 4590 s ( .5 e +29.4 R—“X
Headwater Elevation iy 470 ft
Cenftroid Elevation 0.00 fi
Tailwaler Elevation 0.00 &
Discharge Coefficient 0.60
Results

Diameter 2.37
Headwaler Height Above Centroid 4.70
Taitwater Height Above Centroid 0.00

Flow Area 440 f*
Velocity 1043 fiis

" Bentley Systems, Inc. Haestad Methods Sol®bmiSeftewMaster V8i (SELECTserles 1) [{08.11.01.03]
5/27/12016 1:31:30 PM 27 Slemons Company Drive Sulte 200 W Watertown, CT 06795 USA +1.203-755-1666 Page 1 of 1



Worksheet for FSD Overflow - Pass

Project Description

Solve For Discharge

Input Data

Headwater Elevation 090 ft
Crest Elevation 0.00 ft
Tailwater Elevation 0.00
Creslt Surface Type Gravel

Crest Breadth 12.00
Crest Length 36.00
Results

Discharge 86.22 s (ggbﬂ + 24 q’m_‘; = €4 4&()
Headwaler Height Above Crest .80
Tailwater Height Above Crest 000 #
Weir Coefficient 2.80 us
Submergence Factor 1.00
Adjusted Weir Coefficient 2.80 us
Flow Area 32.40 A?
Velocity . 266 fi/s
Woetted Perimeter 3780 +#t
Top Width 36.00

Bentley Systems, Inc. Haestad Methods Sol&onlSehlowMaster VBi (SELECTseries 1] [08.11.01.03)
5/27/12016 1:31:13 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 08795 USA +1.203-755-1666 Page 1 of 1



Worksheet for FSD Overflow - Pass

Project Description

Solve For Discharge

Input Data

Headwater Elevation 090 ft
Crest Elevation 0.00 ft
Tailwater Elevation 0.00
Creslt Surface Type Gravel

Crest Breadth 12.00
Crest Length 36.00
Results

Discharge 86.22 s (ggbﬂ + 24 q’m_‘; = €4 4&()
Headwaler Height Above Crest .80
Tailwater Height Above Crest 000 #
Weir Coefficient 2.80 us
Submergence Factor 1.00
Adjusted Weir Coefficient 2.80 us
Flow Area 32.40 A?
Velocity . 266 fi/s
Woetted Perimeter 3780 +#t
Top Width 36.00

Bentley Systems, Inc. Haestad Methods Sol&onlSehlowMaster VBi (SELECTseries 1] [08.11.01.03)
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Text Box
Provide a water quality treatment area map.
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dsdrice
Callout
Provide detail on the amount of flow from above the retaining wall and how it is conveyed to the street (not across Lot 31).

dsdrice

dsdrice
Callout
Label the storm drains and inlets

dsdrice
Callout
Adjust BFEs for legibility and tie the lines to the contours

dsdrice
Callout
Show all necessary grading for the access road

dsdrice
Callout
Show all proposed grading and interim/permanent bank stabilization

dsdrice
Arrow

dsdrice
Arrow
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Arrow

dsdrice
Arrow

dsdrice
Arrow

dsdrice
Arrow

dsdrice
Callout
show BFE

dsdrice
Callout
If there is a swale beside the trail it needs to be continued or dispersed

dsdrice

dsdrice
Callout
Connect the trail?

dsdrice
Callout
Provide bank stabilization/erosion protection

dsdrice
Callout
Add a column for proposed inlet or conveyance size or label inlet and pipe sizes on the plan 

dsdrice
Callout
label emergency overflow swale (provide grading)

dsdrice
Arrow
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