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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. I accept responsibility for any liability caused by any negligent acts, errors, or
omissions on my part in preparing this report.

Bryan Law, Colorado P.E. # 25043 Date
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: ROI Property Group, LLC
By:

Title:

Address: 2495 Rigdon Street

Napa, CA 94558

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.

Joshua Palmer, P.E. Date
County Engineer/ ECM Administrator

Conditions:
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PURPOSE

This document is the Final Drainage Report for Filing 4 of Saddlehorn Ranch. The purpose of this report
is to:

1. Identify on-site and off-site drainage patterns.

2. Recommend storm water facilities to collect and convey storm runoff from the proposed
development to appropriate discharge and/or detention locations.

3. Recommend water quality and detention facilities to control discharge release rates to below
historic.

4. Demonstrate compliance with surrounding major drainage basin planning studies, master
development drainage plans and flood insurance studies.

GENERAL LOCATION AND DESCRIPTION

Location

The proposed Saddlehorn Ranch Filing 4, known as “Filing 4” from herein, is a parcel of land located in
Section 3 and 10, Township 13 South, Range 64 West of the 6" Principal Meridian in El Paso County,
Colorado. Saddlehorn Ranch is an 824 acre, rural, single family-development. Filing 4 is 162.3 acres and
is comprised of 42 lots of the overall Saddlehorn Ranch development. Saddlehorn Ranch is bound by
Judge Orr Road to the North and Curtis Road to the West. To the East, Saddlehorn Ranch is bound by
undeveloped land owned by Brent Houser Enterprises, LLC. To the south, Saddlehorn Ranch is bound by
undeveloped properties owned by Carolyn Gudzunas and Faye Reynolds. Filing 4 is bound by
undeveloped land owned by Brent Houser Enterprises, LLC to the east, future Saddlehorn Filing 5 to the
south, Judge Orr Road to the north, and by Saddlehorn Filing 3 to the west. A vicinity map is presented in
Appendix A.

Currently, there are two major drainageways that will receive flows from Filing 4: Gieck Ranch (WF-
R7A) and Haegler Ranch Main Stem 6 (MS-06). These drainageways were analyzed, both hydrologically
and hydraulically, in the following reports:

e Haegler Ranch Basin Drainage Basin Planning Study (DBPS), May 2009.

e Santa Fe Springs — Haegler Ranch Drainage Basin Letter of Map Revision, June 2004.

e Master Development Drainage Plan and Preliminary Drainage Report for Saddlehorn Ranch, May
2020.

® Gieck Ranch Drainage Basin Planning Study (DBPS), October 2007

e Gieck Ranch Tributary West Fork Reach 7A Channel Analysis Report, March 2, 2022.

The impact of these drainageways and planning studies on the proposed development will be discussed
later in the report.
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Description of Property

Filing 4 is currently unoccupied and undeveloped. The existing ground cover is sparse vegetation and
open space, typical of a Colorado rolling rangeland condition. In general, Filing slopes from south to
southeast and the existing drainageways follows this topography.

Per a NRCS web soil survey of the area, Filing 4 is made up of Type A and D soils. Type A soils cover
roughly 68% of Filing 4 while Type D soils cover 32% of Filing 4. Group A soils have a high infiltration
rate when thoroughly wet. Type D soils have a very slow infiltration when thoroughly wet. A NRCS soil
survey map has been presented in Appendix A.

Filing 4 is located in Zone A and Zone X per the No Rise Letter.
Floodplain Statement

Basgd on the FEMA FIRM Map number 08041C0558G, dated December 7, 2018, Filing 4 lies within
Zone AE and Zone X. Zone AE is defined as area subject to inundation by the 1-percent-annual-chance
flood event. 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) flood. All proposed residential development

within Filing 4 will occur in Zone X. The FIRM Map has been presented in A’B\[():j:adix A. LOMR
ress

requirements and BFEs to

DRAINAGE BASINS AND SUB-BASINS be approved by FEMA.

Existing Major Basin Descriptions

Filing 4 lies within Haegler Ranch Drainage Basin based on the “Haegler Ranch Drainage Basin
Planning Study” prepared by URS Corporation in May 2009, and the Gieck Ranch Drainage basin based
on the “Gieck Ranch Drainage Basin Planning Study” prepared by Drexel, Barrell & Co in October
2007 (Not adopted by El Paso County as of July 2019).

The Haegler Ranch Drainage Basin covers approximately 16.6 square miles in unincorporated El Paso
County, CO. The Haegler Ranch Drainage Basin is tributary to Black Squirrel Creek. In its existing
condition, the basin is comprised of rolling rangeland with poor vegetative cover associated with
Colorado’s semi-arid climate. The natural Drainageways within the basin are typically shallow and wide
with poorly defined flow paths in most areas. Anticipated land use for the basin includes residential and
commercial development. Residential developments will range from 0.125 — 5 acre lots with a mix of
low, medium and high density developments.

As part of its drainage research, JR Engineering reviewed the following drainage studies, reports and
LOMRs:

e Haegler Ranch Drainage Basin Planning Study prepared by URS Corporation in May 2009

e Santa Fe Springs — Haegler Ranch Drainage Basin Letter of Map Revision prepared by Tri-Core
Engineering in June 2004.

e Master Development Drainage Plan and Preliminary Drainage Report for Saddlehorn Ranch,
prepared by JR Engineering, May 2020.

e Gieck Ranch Drainage Basin Planning Study (DBPS), October 2007
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Based on flood impacts, stream stability and cost effectiveness, this study recommended a sub-regional
detention approach. This allows future development anywhere in the basin with the construction of an
associated sub-regional pond. However, based on the Master Development Drainage Plan and
Preliminary Drainage Report for Saddlehorn Ranch, Filing 4 will utilize three on-site full spectrum water
quality and detention ponds instead. These full spectrum detention ponds will limit developed discharge
into the MS-06 and WF-R7A Drainageways to less than historic rates.

The Santa Fe Springs — Haegler Ranch Drainage Basin LOMR was executed on Haegler Ranch Tributary
2, 3, and 4. The LOMR revised the onsite effective flood zone from Zone A to Zone AE. See FIRM Map
Panel 08041C0558G for limits of LOMR study and revised flood zones, presented in Appendix E.

The Gieck Ranch Drainage Basin covers approximately 22 square miles and begins approximately five
miles northeast of the Town of Falcon and travels approximately 15 miles to the southeast. The Gieck
Ranch Drainage Basin is tributary to Black Squirrel Creek which drains south to the Arkansas River near
the city of Pueblo, Colorado. The majority of the area within the basin is undeveloped and is
characterized as rolling rangeland typically associated with Colorado’s semi-arid climates. Anticipated
land use for the basin includes residential, industrial, agricultural and commercial development.
Residential developments will range from 0.125 — 5 acre lots with a mix of low, medium and high density
developments.

Based upon provided drainage maps and analysis, Gieck Ranch discharges a total of 1,017 cfs onto the
site within Major Drainageway Gieck Ranch West Fork Reach 7A (WF-R7A). An existing 66” CMP and
36” CMP convey the offsite flow across Judge Orr Road onto the site. The existing culverts at Judge Orr
Road are undersized for existing and future flows resulting in localized overtopping. The DBPS
recommends the culvert be upsized to four —12° x 5° box culverts{The culvert will not be upsized within
the context of this report and development. The culvert is owned by El Paso County and timing of the
recommended improvements will be controlled by the County. The overtopping at the intersection of WF-

R7Ais not contained within the 100-year floodplain{Eiarify if there will be adverse effects to the development if the

development is installed prior to the upsizing of the culverts.

See Table 2 for comparison of Drainageway identification and the naming convention used within the
context of this report. See Table 3 for a comparison of 100-year flows as calculated in the aforementioned
DBPS and LOMR. An existing conditions drainage map is presented in Appendix E.

Table 1: Major Drainageway Naming Convention Attach text to table on next page
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Major Drainageway Naming Conventions

Saddlehorn .
Ranch Rper I;aggllfg Per Gieck Ranch DBPS: Per Saitgf/ﬁfprmgs
MDDP/PDR: anc ' :
MS-06 Main S(;‘gr)n (MS- N/A* Haegler Ranch Tributary 3
WF-R7A N/A* West Fork (Middle)/WF-R7A N/A*

Table 2: Major Drainageway — Ex. 100-Year Flow Comparison

Major Drainageways: 100-Year Flow Comparison

Drainaseway Name Ciflrg;b(lltmg Qoo Per Haegler Q100 Per Gieck Q100 Per Sante Fe

thageway i) 4 Ranch DBPS: Ranch DBPS: | Springs LOMR:
MS-06 @ Curtis Road 1.05 590 cfs N/A* 505 cfs
WF'R7AR§)@ag1“dge Orr 1.50 N/A* 1,017 cfs N/A*

*N/A: Flow regime outside limits of study.

The Master Development Drainage Plan and Preliminary Drainage Report for Saddlehorn Ranch
proposed the overall drainage facility design for Saddlehorn Ranch. Within the context of this report,
onsite drainage basins with associated full spectrum water quality ponds were established. As it pertains
to Filing 4, three full spectrum water quality ponds are recommended. Roadside ditches and local street
culverts will be utilized to capture and convey Filing 4’s runoff to the water quality ponds. Three full
spectrum water quality ponds were proposed with the ' Saddlehorn Filing 3 improvements: Saddlehorn
Filing 4 will also utilize these three ponds. The ponds were sized for both the Filing 3 and Filing 4
improvements. Pond C and Pond E will discharge into Drainageway MS=06, while Pond D will release
into Drainageway WF-R7A. All ponds are full spectrum and will release at'less than historic rates. All
pond calculations that were completed with the Filing 3 Drainage Report can béfound in Appendix E:

Existing Sub-basin Drainage PCD Filing No. SF234

On-site, existing sub-basin drainage patterns are generally from northwest to southeast by way of
Drainageway MS-06 and Drainageway WF-R7A. On-site areas flow directly into these drainageways,
which also bypass off-site flows through the site.

On-site, existing drainage basins were established based upon existing topography and the limits of the
100-year floodplain. These existing sub-basins were analyzed in the Master Development Drainage Plan

Note - if changes are made to the pond calcs 4
with F3, ensure the update sheets make it to
this drainage report.
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and Preliminary Drainage Report for Saddlehorn Ranch. An existing drainage map and existing drainage

calcs have been provided in Appendix E. A Filing 4 Existing Conditions Drainage Map has been provided in Appendix F.
Please provide calculations corresponding to this map and add discussion

Proposed Sub-basin Drainag"/" reportas well.

The proposed Filing 4 basin delineation is as follows;

Basin C consists of Sub-Basins C1-C8 combining for a total of 46.69 acres. In its existing condition,
Basin C is rolling rangeland and runoff generally flows southeast towards Drainageway MS-06. In the
proposed condition, Basin C will be rural 2.5 acre lots, paved roadway, and will include Pond C. Runoff
from this basin will be collected in road side ditches and conveyed to Pond C located in the southeast
corner of the Filing 4 development. Pond C will be a full spectrum water quality and detention pond, and
will release at less than historic rates into Drainageway MS-06.

Basin D consists of Sub-basins D1-D9 combining for a total of 53.78 acres. In its existing condition,
Basin D is rolling rangeland and runoff generally flows east to Drainageway WF-R7A. In the proposed
condition, Basin D will be rural 2.5 acre lots, paved roadway, and will include Pond D. Runoff from this
basin will be collected in road side ditches and conveyed west to Pond D located in the northeast corner
of the Filing 4 development. Pond D is a full spectrum water quality and detention pond, and will release
at less than historic rates into Drainageway WF-R7A.

Basin UD consists of Sub-basins UD1-UD4 combining for a total of 65.86 acres. In their existing
condition, these basins are rolling rangeland. Runoff from Basins UD1 & UD3 generally flow south and
east to Drainageway WF-R7A. Basin UD3 represents Drainageway WF-R7A and the runoff generated
along the Filing 4 boundary. Basin UD4 flows south to Drainageway MS-06. In the proposed condition,
Basins UD1, UD3, and UD4 will be rural 2.5 acre lots with an imperviousness = 6.2%, and will be
excluded from permanent stormwater quality management per Section 1.7.1.B.5 of the ECM —
Stormwater Quality Policy and Procedures.

Basin OS consists of Sub-basins OS1-OS2 combining for a total of 2.98 acres of offsite area. In their
existing condition, these basins are paved roadway (Judge Orr Road) and undeveloped area. In the
proposed condition, these basins will be improved with 8’ of pavement width for the Judge Orr Road
stretch. Basins OS1-OS2 will flow on-site prior to being captured in a roadside swale and conveyed to the
Full Spectrum Detention Pond D prior to being released into Drainageway WF-R7A.

A summary table of proposed basin parameters and flow rates are presented in Appendix B.

Basin D and Basin OS runoff will be captured in roadside swales and conveyed to the proposed Pond D.

This full spectrum pond will release treated flows at less than historic rates to minimize adverse impacts

downstream. Basin C will be captured in roadside swales and conveyed to the proposed Pond C. Pond C
discharges into Drainageway MS-06, and Pond D discharges into Drainageway WF-R7A.

All pond design parameters for Ponds C & D were completed with the Filing 3 report. These pond
designs and parameters can be found in Appendix E. The proposed forebay calculations for the Filing 4

pond outfalls can be found in Appendix D.  |n the previous section, it states that Filing
4 utilizes 3 ponds designed with Filing 3.
The above section only makes references 5
to 2 of the ponds. Include what areas use
the third pond. Pond E?
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DRAINAGE DESIGN CRITERIA

Development Criteria Reference

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

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. Rational Method calculations were prepared, in accordance with Section 13.3.2.1. of
the CCSDCM, for the sub-basins that directly impact the sizing of ditches and local street culverts.
Rational method calculations are presented in Appendix B.

Urban Drainage and Flood Control District’s UD-Detention, Version 4.04 workbook was used for pond
sizing with the Filing 3 report. Required detention volumes and allowable release rates were designed per
USDCM and CCS/EPCDCM. Pond sizing spreadsheets that were completed with the Filing 3
improvements are presented in Appendix E.

Hydraulic Criteria

Autodesk Inc.’s Hydraflow Express Extension (Volume 10.5) was used for roadside ditch design. Ditches
were checked for velocity and capacity per the CCS/EPCDCM Section 12.3.2.2. In order to check both
capacity and velocity, a cross section analysis was performed on the roadside swales using the basin’s
maximum runoff Q and the proposed uniform slope of the swale. Swale cross sections have been
presented in Appendix C.

Autodesk Inc.’s Hydraflow Express Extension (Volume 10.5) was used for local road crossing culvert

design. Culvert size was determined based on 100-year flows and hydraulic criteria from EPCDCM
Chapter 9 —Culvert Design. All local road crossing culvert design reports are presented in Appendix C.

DRAINAGE FACILITY DESIGN

General Concept

The proposed stormwater conveyance system was designed to convey the developed Filing 4 runoff to
one of three full spectrum detention ponds via roadside ditches and local street culverts. These full
spectrum ponds were designed to release at less than historic rates to minimize adverse impacts
downstream.
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Improvements to Drainageway MS-06 within the Saddlehorn Filing 3 and Filing 4 improvements were
completed with the Saddlehorn Filing 3 Drainage Report. A no rise study was conducted on the proposed
Drainageway MS-06 improvements to ensure no rises to the floodplain occur as a result of the Filing 3
and 4 developments. All proposed drainageway improvements, including the San Isidro culvert crossing
and channel sections were incorporated with the Saddlehorn Filing 3 improvements. A floodplain analysis
was performed on Drainageway WF-R7A as part of the Saddlehorn Filing 4 development to ensure that
the proposed improvements were not impacted by thg existing 100-year floodplain and to ensure the
improvements did not impact the drainageway. Pertipent information regarding this study can be found in
Appendix E. Outfall protection from Pond D is the only improvement to Drainageway WF-R7A at this
time. Further analysis of Drainageway WF-R7A regartling channel improvements will need to be
revisited as this area develops. The remaining impro¥ejments to Drainageway MS-06 shall be
implemented with the Filing 5 improvements.

Analysis needs to be within this report,
as development is occurring adjacent
Specific Details to the channel reach.

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 impacts of urbanization. The four step process includes reducing
runoff volumes, stabilizing drainageways, treating the water quality capture volume (WQCV), and
consider the need for Industrial Commercial BMP’s.

Step 1, Reducing Runoff Volumes: The development of the project site is proposed single family
residential lots (2.5 ac. min.) with open spaces and lawn areas interspersed within the development which
helps disconnect impervious areas and reduce runoff volumes. Roadways utilize soil riprap lined
roadside ditches further disconnecting impervious areas. These practices will also allow for increased
infiltration and reduce runoff volume.

Step 2, Stabilize Drainageways: Filing 4 utilizes roadside ditches with culvert crossings throughout.
These roadside ditches direct the on-site development flows to the proposed detention ponds within the
project that releases at or below historic rates into Drainageways MS-06 and WF-R7A. Based upon the
proposed reduction in released flows compared to the pre-developed flows, no impacts to downstream
Drainageway MS-06 or Drainageway WF-R7A are anticipated. Drainageway MS-06 was stabilized with
the Filing 3 improvements.

Step 3, Provide WQCV: Runoff from this development is treated through capture and slow release of the

WQCV in full spectrum water quality and detention ponds that are designed per current El Paso County
drainage criteria. List the ponds that will treat filing 4 and clarify they were analyzed under filing
3. Based on the CD's ponds C and D are being modified (adding a forebay),
clearly state the work on these pond that will be completed with filing 4.

Step 4 Consider therreetrorindustraranmt-Commercrar BIViT—s— IO Mt st Tar or Cotererar tses—are
proposed within this development. However, a site specific storm water quality and erosion control plan
and narrative are prepared in conjunction with this report. Site specific temporary source control BMPs
as well as permanent BMP’s are detailed in this plan and narrative to protect receiving waters.
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Water Quality

In accordance with Section 13.3.2.1 of the CCS/EPCDCM, full spectrum wat,
provided for all developed basins. Outlet structure release rates are limit
minimize adverse impacts to downstream stormwater facilities.

uality and detention are
o less than historic rates to

Erosion Control Plan

The El Paso County Drainage Criteria Manual specifies an Erosion Control Plan and associated cost
estimate must be submitted with each Final Drainage Report. The Erosion Control Plans for Filing 4
have been submitted concurrently with this report.

Operation & Maintenance

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.
All proposed drainage structures within the any platted County ROW will be owned and maintained by El
Paso County. All proposed drainage structures within easements or tracts will be owned and maintained
by the Saddlehorn Ranch Metro District. An Inspection & Maintenance Plan is submitted concurrently
with this drainage report that details the required maintenance activities and intervals to ensure proper
function of all stormwater infrastructure in the future.

Drainage and Bridge Fees

Drainage and Bridge Fees are due at time of final platting. An estimate of basin fees for the proposed
development within Haegler Ranch drainage basin is provided below. Fee reduction for low density lots
are applied to the overall basin fees in the next section. Additionally, reimbursable expenses are detailed
below.

Total Filing 4 Platted Acres: 162.3 ac
Total Filing 4 Impervious Acres = 16.2 ac (162.3 ac x 10%)

Filing 4 Fee Totals (Prior to Reductions):

Bridge Fees Drainage Fees
$1,916/ac x 16.2 ac = $31,039 $12,985/ac x 16.2 ac = $210,357

Filing 4 Drainage Fee Reduction: 25% Reduction for Low Density Lots: $210,357 x 25% = $52,589
Filing 4 Fee Totals (After Reductions):

Bridge Fees Drainage Fees
$1,916/ac x 16.2 ac = $31,039 $210,357 - $31,039 = $179;318

Construction Cost Opinion

Cost opinion has been presented in Appendix A. Should be subtracting the

reduction in drainage fees,
not the bridge fee.
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Final Drainage Report
Filing 4 - Saddlehorn Ranch

SUMMARY

The proposed development remains consistent with pre-development drainage conditions with the
construction of the recommended drainage improvements, including swales, culverts, detention ponds and
drainage channel improvements. The proposed development will not adversely affect the offsite major
drainageways or surrounding development. This report meets the latest El Paso County Drainage Criteria
requirements for this site and is in accordance with the PDR/MDDP for Saddlehorn Ranch.



Final Drainage Report
Filing 4 - Saddlehorn Ranch
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1. City of Colorado Springs Drainage Criteria Manual Volume 1, City of Colorado Springs, CO, May
2014.

2. Urban Storm Drainage Criteria Manual, Urban Drainage and Flood Control District, Latest Revision.

3. Master Development Drainage Plan and Preliminary Drainage Report for Saddlehorn Ranch, JR
Engineering, May 2020.

4. Haegler Ranch Drainage Basin Planning Study, URS Corporation, May 2009.

5. The Santa Fe Springs — Haegler Ranch Drainage Basin LOMR, Federal Emergency Management
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6. Final Drainage Report for Saddlehorn Ranch — Filing 3, JR Engineering, February 4, 2022

7. Gieck Ranch Tributary West Fork Reach 7A Channel Analysis Report For Saddlehorn Filing No. 4,
JR Engineering, February 21, 2022
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Final Drainage Report
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APPENDIX A

FIGURES AND EXHIBITS
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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.

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:
Survey Area Data:

El Paso County Area, Colorado
Version 16, Sep 10, 2018

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

Date(s) aerial images were photographed:
17, 2017

May 22, 2016—Aug

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.

USDA  Natural Resources
== Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/10/2018
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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 388.3 44.6%
to 9 percent slopes

19 Columbine gravelly A 307.3 35.3%
sandy loam, 0 to 3
percent slopes

29 Fluvaquentic D 150.0 17.2%
Haplaquolls, nearly
level

83 Stapleton sandy loam, 3 |B 246 2.8%
to 8 percent slopes

95 Truckton loamy sand, 1 |A 0.6 0.1%
to 9 percent slopes

Totals for Area of Interest 870.8 100.0%

UsDA  Natural Resources
== Conservation Service

National Cooperative Soil Survey

Web Soil Survey

10/10/2018
Page 3 of 4



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 10/10/2018

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



NOTES TO USERS LEGEND

This map is for use in administering the National Flood Insurance Program. - it does SPECIAL FLOOD HAZARD AREAS (SFHAS) SUBJECT TO

not necessarily identify all areas subject o flooding, particularly from local drainage o
sources of small size. The community map repository should be consulted for INUNDATION BY THE 1% ANNUAL CHANCE FLOOD

possible updated or additional flood hazard information. 104° 33' 45 00" 3270000 FT JOINS PANEL 0556 3275000 FT 4040 3950 50 The 1% annual chance flood (100-year flood), also known as the base flood, is the flood
: ‘ } '-38", 58'7.50" that has a 1% chance of being equaled or exceeded in any given year.. The Special Flood
To obtain more detailed information in areas where Base Flood Elevations (BFEs) 38°58'7.50" | \ CeRT Hazard Area is the area subject “to flooding by the 1% annual chance flood. Areas of

Special Flood Hazard include Zones A, AE, AH, AQ, AR, A99, V, and VE, The Base Flood

and/or floodways have been determined, users are encouraged to consult the Flood o o 16 the vter-Sirface clevation SFthe 15 e foad
Profiles and Floodway Data and/or Summary of Stillwater Elevations tables contained 25 Unnamed Tributary ~ evgtion is the water-suriace elevation of the 2% annugk chance floeg.
| within the Flood Insurance Study (FIS) report that accompanies this FIRM. Users E ' ' ZONE A No Base Flood Elevations determined.
should be aware that BFEs shown on the FIRM represent rounded. whole-foot 3 ZONE AE Base Flood Elevations determined.
elevations. These BFEs are intended for flood insurance rating purposes only and ZONE AH ~.Flood depths of 1 to 3 feet (usually.-areas of ponding); Base Flood
should not be used as the sole source of flood elevation information. ‘Accordingly, ' Flevations determined.
flood elevation data presented in the FIS report shou]d be utilized in conjunction with ZONE A0 Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain); average
the FIRM for purposes of construction and/or floodplain management. EL PASO COUNTY depths determined. . For areas of alluvial -fan flooding, velocities ‘also
UNINCORPORATED AREAS determined.
Coastal Base Flood Elevations shown on this map apply only landward of 0.0 North 080059 ZONE AR . Special Flood Hazard Area Formerly protected from the 1% annual chance
American Vertical Datum of 1988 (NAVD88). ‘Users of this FIRM should be aware flood by a flood control system that was subsequently decertified. Zone AR
I indicates that the former flood control system is being restored o provide

that coastal flood elevations are also provided in the Summary of Stillwater Elevations
table in the Flood Insurance Study report for this jurisdiction. Elevations shown in the
Summary of Stillwater' Elevations table should be -used for construction and/or
floodplain management purposes when they are higher than.the elevations shown on

this FIRM. + + +

Boundaries of the floodways ‘were computed at.cross-sections and interpolated
between cross sections. The floodways were based on hydraulic considerations with
regard to requirements of the National Flood. insurance ‘Program. Floodway widths %
and other pertinent floodway data are provided in the Flood Insurance Study report for é§>
this jurisdiction.

protection from.the 1% annual chance or greater flood.

ZONE A%9 - Area to be protected from 1% annual chance flood by a Federal. flood
protection system  under." construction;: -no.- Base -Flood Elevations
determined.

ZONE V Coastal flood zone with- -velocity -hazard {wave action); - no- Base Flood
Elevations determined.

- 4393000

ZONE VE Coastal flood zone with velocity hazard :(wave -action); ‘Base Flood
Flevations determined.

FLOODWAY AREAS IN-ZONE AE

The floodway is the channel of a stream-plus any adjacent floodplain areas that must be
kept free of encroachment -so that the 1% annual chance flood can be carried without
substantial increases in flood heights.

Certain-areas not in-Special Flood Hazard Areas may be protected by flood control
structures. - Refer to section 2.4 "Flood Protection Measures” of the Flood. Insurance
Study report for information on flood control structures for this jurisdiction.

OTHER FLOOD-AREAS
The projection used in the preparation-of this map was Universal Transverse
Mercator (UTM) zone 13. The horizontal datum was NAD83, GRS80 spheroid.
Differences in datum, spheroid, projection or UTM zones zones used in the
production of FIRMs for adjacent jurisdictions may result in slight positional

ELBERT RD

ZONE X Areas of 0.2% annual chance flood; areas of 1% annual chance flood with
average depths of less than 1 foot or with -drainage areas less than 1
square mile; and areas:protected by levees from 1% annual chance flood.

differences in map features. across jurisdiction boundaries. These differences do not 35 l OTHER AREAS
affect the accuracy of this FIRM. oo
. . . . ZONE X Areas determined to be outside the 0.2% annual chance floodplain.
Flood elevations on this map are referenced to the North American Vertical Datum - . :
ZONED Areas in which flood hazards are undetermined, but possible:

of 1988 (NAVDS88). These flood elevations must be compared to structure and
ground elevations referenced to the same vertical datum. For information regarding
conversion between the National Geodetic Vertical Datum of 1929 and the North
American Vertical Datum of 1988, visit the National Geodetic Survey website at
http://lwww.ngs.noaa.gov/ or contact the National Geodetic Survey at the following
address:

COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS

OTHERWISE PROTECTED AREAS (OPAs)

CBRS areas and OPAs are normally located within or adjacent to Special Flood Hazard Areas.
NGS Information Services
NOAA, N/INGS12

National Geodetic Survey
SSMC-3, #9202

1315 East-West Highway
Silver Spring, MD 20910-3282
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Floodway boundary

Zone D Boundary

essoo0d bRt Oe CBRS and OPA boundary

Boundary dividing Special Flood Hazard Areas of different Base
Fiood Elevations, flood depths or flood velocities.

To obtain current elevation, description, and/or location information for bench marks
shown on this map, please contact the Information Services Branch of the National

Geodetic Survey at (301) 713-3242 or visit its website at http://www.ngs.noaa.gov/. e 513 e Base Flood Elevation line and value; elevation. in feet*

(EL-987) Base Flood Elevation value where uniform within zone;
elevation in feet*

* Referenced to the North American Vertical Datum of 1988 (NAVD.88)

+ ) 434 800mpN Cross section line

ZONE AE
/ 1% ANNUAL CHANCE FLOOD DISCHARGE
CONTAINED IN CULVERT

Base Map information shown on this FIRM was provided in digital format by El Paso
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This map reflects more detailed and up-to-date stream channel configurations and
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The floodplains and floodways that were transferred from the previous FIRM may /oy N
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Report (which contains authoritative hydraulic data) may reflect stream channel T 13 S' T 128
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2023 Financial Assurance Estimate Form

(with pre-plat construction)

Use updated Filing 4 FAE
and address the comments.

Updated: 12/8/2022

PROJECT INFORMATION

Saddlehorn Filing 4 2/9/2023 EGP-22-004
Project Name Date PCD File No.
Unit (with Pre-Plat Construction)
Description Quantity Units Cost Total % Complete Remaining
SECTION 1 - GRADING AND EROSION CONTROL (Construction and Permanent BMPs)
Earthwork
less than 1,000; $5,300 min cYy $ 8.00 = $ - $ -
1,000-5,000; $8,000 min CcY $ 6.00 = $ - $ -
5,001-20,000; $30,000 min CY $ 5.00 = $ - $ -
20,001-50,000; $100,000 min CcY $ 3.50 = $ - $ -
50,001-200,000; $175,000 min 60,124 CcY $ 2.50 = $ 175,000.00 $ 175,000.00
greater than 200,000; $500,000 min CcY $ 2.00 = $ - $ -
Permanent Erosion Control Blanket SY $ 8.00 $ - $ -
Permanent Seeding (inc. noxious weed mgmnt.) & Mulching 41.00 AC $ 1,875.00 = $ 76,875.00 $ 76,875.00
Permanent Pond/BMP (provide engineer's estimate) EA = $ - $ -
Concrete Washout Basin 1 EA $ 1,089.00 = $ 1,089.00 $ 1,089.00
Inlet Protection 10 EA $ 202.00 = $ 2,020.00 $ 2,020.00
Outlet Protection 10 EA $ 202.00 = $ 2,020.00 $ 2,020.00
Rock Check Dam EA $ 605.00 = $ - $ -
Safety Fence LF $ 3.00 = $ - $ -
Sediment Basin 2 EA $ 2,132.00 = $ 4,264.00 $ 4,264.00
Sediment Trap EA $ 500.00 = $ - $ -
Silt Fence 7,780 LF $ 3.00 = $ 23,340.00 $ 23,340.00
Slope Drain LF $ 40.00 $ - $ -
Straw Bale EA $ 31.00 = $ - $ -
Straw Wattle/Erosion Logs LF $ 7.00 = $ - $ -
Surface Roughening AC $ 250.00 $ - $ -
Temporary Erosion Control Blanket SY $ 3.00 = $ - $ -
Temporary Seeding and Mulching AC $ 1,666.00 $ - $ -
Vehicle Tracking Control 3 EA $ 2,867.00 = $ 8,601.00 $ 8,601.00
= $ - $ -
[insert items not listed but part of construction plans] = $ - $ -
MAINTENANCE (35%b of Construction BMPs) = $ 14,085.75 $ 14,085.75
* - Subject to defect warranty financial assurance. A minimum of 20% shall be
retained until final acceptance (MAXIMUM OF 80% COMPLETE ALLOWED) Section 1 Subtotal = $ 307,294.75 $ 307,294.75
SECTION 2 - PUBLIC IMPROVEMENTS *
ROADWAY IMPROVEMENTS
Construction Traffic Control 1.0 LS $ 50,000.00 = $ 50,000.00 $ 50,000.00
Aggregate Base Course (135 Ibs/cf) 10" Thick 18,027.0 Tons $ 34.00 = $ 612,918.00 $ 612,918.00
Aggregate Base Course (135 Ibs/cf) cY $ 61.00 $ - $ -
Asphalt Pavement (3" thick) SY $ 17.00 $ - $ -
Asphalt Pavement (4" thick) Sy $ 23.00 $ - $ -
Asphalt Pavement (6" thick) SY $ 35.00 $ - $ -
Asphalt Pavement (147 Ibs/cf) _7 " thick 12,754.0 Tons $  106.00 = $ 1,351,924.00 $ 1,351,924.00
Raised Median, Paved SF $ 10.00 = $ - $ -
Regulatory Sign/Advisory Sign 21.0 EA $ 364.00 = $ 7,644.00 $ 7,644.00
Guide/Street Name Sign 22.0 EA $ - $ -
Epoxy Pavement Marking 9,005.0 SF $ 16.00 = $ 144,080.00 $ 144,080.00
Thermoplastic Pavement Marking 116.0 SF $ 28.00 = $ 3,248.00 $ 3,248.00
Barricade - Type 3 4.0 EA $ 241.00 = $ 964.00 $ 964.00
Delineator - Type | EA $ 29.00 = $ - $ -
Curb and Gutter, Type A (6" Vertical) LF $ 35.00 = $ - $ -
Curb and Gutter, Type B (Median) LF $ 35.00 $ - $ -
Curb and Gutter, Type C ~ (Ramp) LF $ 35.00 = $ - $ -
4" Sidewalk (common areas only) SY $ 58.00 = $ - $ -
5" Sidewalk 5% $ 72.00 = $ - $ -
6" Sidewalk SY $ 87.00 = $ - $ -
8" Sidewalk SY $ 116.00 $ - $ -
Pedestrian Ramp EA $ 1,390.00 = $ - $ -
Cross Pan, local (8" thick, 6' wide to include return) LF $ 73.00 = $ - $ -
Cross Pan, collector (9" thick, 8' wide to include return) LF $ 111.00 $ - $ -
Curb Opening with Drainage Chase EA $ 1,790.00 = $ - $ -
Guardrail Type 3 (W-Beam) LF $ 60.00 = $ - $ -
Guardrail Type 7 (Concrete) LF $ 87.00 = $ - $ -
Guardrail End Anchorage EA $ 2,538.00 $ - $ -
Guardrail Impact Attenuator EA $ 4,556.00 = $ - $ -
Sound Barrier Fence (CMU block, 6' high) LF $ 95.00 $ - $ -
Sound Barrier Fence (panels, 6' high) LF $ 97.00 = $ - $ -
Electrical Conduit, Size = LF $ 20.00 = $ - $ -
Traffic Signal, (provide engineer's estimate) EA = $ - $ -

Page 1 of 4
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PROJECT INFORMATION

Saddlehorn Filing 4 2/9/2023 EGP-22-004
Project Name Date PCD File No.
Unit (with Pre-Plat Construction)
Description Quantity Units Cost Total % Complete Remaining
$ - $ -

[insert items not listed but part of construction plans] $ - $ -

STORM DRAIN IMPROVEMENTS
Concrete Box Culvert (M Standard), Size ( W x H ) LF $ - $ -
18" Reinforced Concrete Pipe 49 LF $ 76.00 $ 3,724.00 $ 3,724.00
24" Reinforced Concrete Pipe 92 LF $ 91.00 $ 8,372.00 $ 8,372.00
30" Reinforced Concrete Pipe 123 LF $ 114.00 $ 14,022.00 $ 14,022.00
36" Reinforced Concrete Pipe LF $ 140.00 $ - $ -
42" Reinforced Concrete Pipe LF $ 187.00 $ - $ -
48" Reinforced Concrete Pipe LF $ 228.00 $ - $ -
54" Reinforced Concrete Pipe LF $ 297.00 $ - $ -
60" Reinforced Concrete Pipe LF $ 348.00 $ - $ -
66" Reinforced Concrete Pipe LF $ 402.00 $ - $ -
72" Reinforced Concrete Pipe LF $ 460.00 $ - $ -
18" Corrugated Steel Pipe 185 LF $ 98.00 $ 18,130.00 $ 18,130.00
24" Corrugated Steel Pipe 66 LF $ 112.00 $ 7,392.00 $ 7,392.00
30" Corrugated Steel Pipe 53 LF $ 143.00 $ 7,579.00 $ 7,579.00
36" Corrugated Steel Pipe LF $  171.00 $ - $ -
42" Corrugated Steel Pipe LF $ 197.00 $ - $ -
48" Corrugated Steel Pipe LF $  207.00 $ - $ -
54" Corrugated Steel Pipe LF $ 304.00 $ - $ -
60" Corrugated Steel Pipe LF $ 32800 $ - $ -
66" Corrugated Steel Pipe LF $ 397.00 $ - $ -
72" Corrugated Steel Pipe LF $  467.00 $ - $ -
78" Corrugated Steel Pipe LF $ 537.00 $ - $ -
84" Corrugated Steel Pipe LF $  642.00 $ - $ -
Flared End Section (FES) RCP  Size = 18" RCP
(unit cost = 6x pipe unit cost) 2 EA $ 402.00 $ 804.00 $ 804.00
Flared End Section (FES) CSP  Size =
(unit cost = 6x pipe unit cost) 24" RCP 4 EA $ 486.00 $ 1,944.00 $ 1,944.00
Flared End Section (FES) CSP  Size =
(unit cost = 6x pipe unit cost) 30" RCP 4 EA $ 600.00 $ 2,400.00 $ 2,400.00
End Treatment- Headwall EA $ - $ -
End Treatment- Wingwall EA $ - $ -
End Treatment - Cutoff Wall EA $ - $ -
Curb Inlet (Type R) L=5', Depth < 5' EA $ 6,703.00 $ - $ -
Curb Inlet (Type R) L=5', 5'< Depth < 10' EA $ 8,715.00 $ - $ -
Curb Inlet (Type R) L =5/, 10' < Depth < 15" EA $ 10,092.00 $ - $ -
Curb Inlet (Type R) L =10, Depth < 5' EA $ 9,224.00 $ - $ -
Curb Inlet (Type R) L =10/, 5'< Depth < 10 EA $ 9,507.00 $ - $ -
Curb Inlet (Type R) L =10", 10' < Depth < 15" EA $ 11,901.00 $ - $ -
Curb Inlet (Type R) L =15/, Depth < 5' EA $ 11,995.00 $ - $ -
Curb Inlet (Type R) L =15/, 5'< Depth < 10’ EA $ 12,858.00 $ - $ -
Curb Inlet (Type R) L =15',  10' < Depth < 15" EA $ 14,061.00 $ - $ -
Curb Inlet (Type R) L =20, Depth < 5' EA $ 12,783.00 $ - $ -
Curb Inlet (Type R) L =20/, 5'< Depth < 10 EA $ 14,109.00 $ - $ -
Grated Inlet (Type C), Depth < 5' EA $ 5,611.00 $ - $ -
Grated Inlet (Type D), Depth < 5' EA $ 6,931.00 $ - $ -
Storm Sewer Manhole, Box Base EA $ 14,061.00 $ - $ -
Storm Sewer Manhole, Slab Base EA $ 7,734.00 $ - $ -
Geotextile (Erosion Control) SY $ 8.00 $ - $ -
Rip Rap, d50 size from 6" to 24" 1,402.0 Tons $ 97.00 $ 135,994.00 $ 135,994.00
Rip Rap, Grouted Tons $  115.00 $ - $ -
Drainage Channel Construction, Size ( W x H ) LF $ - $ - $ -
Drainage Channel Lining, Concrete CcYy $ 689.00 $ - $ -
Drainage Channel Lining, Rip Rap cYy $ 135.00 $ - $ -
Drainage Channel Lining, Grass AC $ 1,776.00 $ - $ -
Drainage Channel Lining, Other Stabilization $ - $ -

$ - $ -

[insert items not listed but part of construction plans] $ - $ -

* - Subject to defect warranty financial assurance. A minimum of 20% shall be

retained until final acceptance (MAXIMUM OF 80% COMPLETE ALLOWED) Section 2 Subtotal $ 2,371,139.00 $ 2,371,139.00
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PROJECT INFORMATION

Saddlehorn Filing 4 2/9/2023 EGP-22-004
Project Name Date PCD File No.
Unit (with Pre-Plat Construction)
Description Quantity Units Cost Total % Complete Remaining
SECTION 3 - COMMON DEVELOPMENT IMPROVEMENTS (Private or District and NOT Maintained by EPC)**
ROADWAY IMPROVEMENTS
= $ - $ -
$ - $ -
= $ - $ -
= $ - $ -
= $ - $ -
$ - $ -
STORM DRAIN IMPROVEMENTS (Exception: Permanent Pond/BMP shall be itemized under Section 1)
= $ - $ -
= $ - $ -
= $ - $ -
= $ - $ -
= $ - $ -
= $ - $ -
WATER SYSTEM IMPROVEMENTS
Water Main Pipe (PVC), Size 8" 8,825 LF $ 78.00 = $ 688,350.00 $ 688,350.00
Water Main Pipe (Ductile Iron), Size 8" LF $ 91.00 = $ - $ -
Gate Valves, 8" 12 EA $ 2,247.00 = $ 26,964.00 $ 26,964.00
Fire Hydrant Assembly, w/ all valves 18 EA $ 7,978.00 . $ 143,604.00 $ 143,604.00
Water Service Line Installation, inc. tap and valves 42 EA $ 1,601.00 = $ 67,242.00 $ 67,242.00
Fire Cistern Installation, complete EA = $ - $ -
= $ - $ -
[insert items not listed but part of construction plans] = $ - $ -
SANITARY SEWER IMPROVEMENTS
Sewer Main Pipe (PVC), Size 8" LF $ 78.00 = $ - $ -
Sanitary Sewer Manhole, Depth < 15 feet EA $ 5,305.00 = $ - $ -
Sanitary Service Line Installation, complete EA $ 1,696.00 = $ - $ -
Sanitary Sewer Lift Station, complete EA = $ - $ -
= $ - $ -
[insert items not listed but part of construction plans] = $ - $ -
LANDSCAPING IMPROVEMENTS (For subdivision specific condition of approval, or PUD)
EA = $ - $ -
EA . $ - $ -
EA = $ - $ -
EA = $ - $ -
EA = $ - $ -
** - Section 3 is not subject to defect warranty requirements Section 3 Subtotal — $ 926,160.00 $ 926,160.00
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PROJECT INFORMATION

Saddlehorn Filing 4 2/9/2023 EGP-22-004
Project Name Date PCD File No.

Unit (with Pre-Plat Construction)
Description Quantity Units Cost Total % Complete Remaining
AS-BUILT PLANS (Public Improvements inc. Permanent WQCV BMPs) LS = $ - $ -
POND/BMP CERTIFICATION (inc. elevations and volume calculations) LS = $ - $ -

Total Construction Financial Assurance $ 3,604,593.75

(Sum of all section subtotals plus as-builts and pond/BMP certification)

Total Remaining Construction Financial Assurance (with Pre-Plat Construction) ¢$ 3.604,593.75

(Sum of all section totals less credit for items complete plus as-builts and pond/BMP certification)

Total Defect Warranty Financial Assurance $ 524,602.80

(20% of all items identified as (*). To be collateralized at time of preliminary acceptance)

Approvals

| hereby certify that this is an accurate and complete estimate of costs for the work as shown on the Grading and Erosion Control Plan and Construction Drawings associated with the Project.

Engineer  (P.E. Seal Required)

Approved by Owner / Applicant Date

Approved by El Paso County Engineer / ECM Administrator Date
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Final Drainage Report
Filing 4 - Saddlehorn Ranch

APPENDIX B

HYDROLOGIC CALCULATIONS

12



COMPOSITE % IMPERVIOUS CALCULATIONS

T
Subdivision: Saddlehorn Ranch Filing 4 Project Name: Saddlehorn Ranch e . yew Sew 1puae Bopear sopsar 0 year
Location: El Paso County Project No.: 25142.06 — s [ | v o T e | v T v | v | e | s s T v | s T
Calculated By: AAM — o e e i e e e B B
Checked By: TBD ]

Date: 3/1/22 o e : o o o

P B B 0 g 3 - = =T =

e B B D 5 = = = 0 =

Aore o o [l o 034 - 040 LSO EET] il

Paved Roads 2.5 Acre Rural Lots Lawns Basins Total —_— I B e B S L e B

i i i i Weighted % i e : e bt
Basin ID Total Area (ac) | % Imp. Area (ac) V\zelghted % Imp. | Area (ac) Weighted % Imp. | Area (ac) Weighted 9 ° p— = s A R s B S =
% Imp. % Imp. % Imp. Imp. [TE——— P o | o | aw [os | o 2 | o | ow | oss | o | ow | aw

Pinggpaunds S N N S N T T I N T e AT T

Failvoad Yard Aress R N I N S T T T I N
Cl 2.14 45% 1.00 21.0% 6.2% 1.14 3.3% 2% 0.00 0.0% 24.3% Z
c2 2255 45% 221 4.4% 6.2% 2034 | 56% 2% 0.00 0.0% 10.0% O 0 B B Bl 0 B 7 B B
3 1.26 45% 0.61 21.8% 6.2% 0.65 3.2% 2% 0.00 0.0% 25.0% — e e e T T I

= r 2 _
C4 1.36 45% 1.36 45.0% 6.2% 0.00 0.0% 2% 0.00 0.0% 45.0% e s e e e
c5 3.95 45% 159 18.1% 6.2% 2.36 3.7% 2% 0.00 0.0% 21.8% R | aw [ o | ws [ ow [ ew [ ow [ s [ oo [ oe | os | ow | uw
=) I I 2 R = T 3 - e = I R

C6 4.19 45% 0.93 10.0% 6.2% 3.26 4.8% 2% 0.00 0.0% 14.8%

Doies a0 waiks | ow | ow | aw [ ww [ ow [ ow | 0w [ s [ o= o= [ o= | ae
c7 1.11 45% 1.11 45.0% 6.2% 0.00 0.0% 2% 0.00 0.0% 45.0% — —
C8 10.13 45% 0.00 0.0% 6.2% 8.07 4.9% 2% 2.06 0.4% 5.3%

2 297 45% 2 13.8% 6.2% 20 4.3% 2% 000 0.0% 18.1% 2.5 Acre Rural Lots - Comp. % Impervious Calculation

D2 5.58 45% 1.55 12.5% 6.2% 4.03 4.5% 2% 0.00 0.0% 17.0% ' P P

D3 0.34 45% 0.34 45.0% 6.2% 0.00 0.0% 2% 0.00 0.0% 45.0% Total Area (ac) Area (ac) - Roofs (90%) |Area (ac)- Drives (100%) |Area (ac) - Lawns (2%)
D4 10.01 45% 0.35 1.6% 6.2% 8.21 5.1% 2% 1.45 0.3% 6.9% 2.50 0.068 0.046 2.39
D5 7.94 45% 0.00 0.0% 6.2% 5.15 4.0% 2% 2.79 0.7% 4.7%

D6 17.08 45% 2.29 6.0% 6.2% 14.79 5.4% 2% 0.00 0.0% 11.4% Comp % Imperviousness 6.20%

D7 0.86 45% 0.86 45.0% 6.2% 0.00 0.0% 2% 0.00 0.0% 45.0% ]

D8 6.00 45% 1.96 14.7% 6.2% 4.04 4.2% 2% 0.00 0.0% 18.9%

D9 2.00 45% 194 43.7% 6.2% 0.06 0.2% 2% 0.00 0.0% 43.8%

ibil 200 45% 000 0.0% 6.2% 20 6.2% 2% 000 0.0% 6.2% Roads w/ Roadside Ditches - Comp. % Impervious Calculation

ubD2 24.68 45% 0.00 0.0% 6.2% 0.00 0.0% 2% 24.68 2.0% 2.0% P P

uD3 7.68 45% 0.00 0.0% 6.2% 7.68 6.2% 2% 0.00 0.0% 6.2% Area* (ac) Area - Ditch (5%) Area - Roads (100%)

uD4 12.80 45% 0.00 0.0% 6.2% 12.80 6.2% 2% 0.00 0.0% 6.2% 02124 01320 0.0804

0s1 2.26 100% 1.27 56.2% 6.2% 0.00 0.0% 2% 0.99 0.9% 57.1% ' ' )

0S2 0.72 100% 0.24 33.3% 6.2% 0.00 0.0% 2% 0.48 1.3% 34.7% Comp % Imperviousness 0.41

*Area based on 250 LF roadway from CL to outside edge of roadside ditch
The above conservatively rounded to 45%.

TOTAL 169.31 10.7%

X:\2510000.al1\2514206\Excel\Drainage\Filing 4 Drainage Calcs_v2.07.xIsm
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bdivision: Saddlehorn Ranch Filing 4

COMPOSITE RUNOFF COEFFICIENT CALCULATIONS

Project Name:

Saddlehorn Ranch

Location: El Paso County Project No.: 25142.06
Calculated By: AAM
Checked By: TBD
Date: 3/1/22
. Hydrologic Soil Group Hydrologic Soil Group Minor Coefficients Major Coefficients .
Total Area Bas! ns Total Basins Total Basms Total
Basin ID (ac) Weighted % | Areaa | AreaB |Areac/D| %A %B % C/D c c c c c c Weighted Cs Weighted

Imp. (ac) (ac) (ac) (ac) (ac) (ac) 5,A 5,8 5,C/D 100,A 100,B 100,C/D Cio0
C1 2.14 24.3% 1.55 0.00 0.59 72% 0% 28% 0.14 0.19 0.23 0.30 0.54 0.58 0.17 0.38
C2 22.55 10.0% 22.55 0.00 0.00 100% 0% 0% 0.05 0.07 0.12 0.19 0.47 0.52 0.05 0.19
C3 1.26 25.0% 1.26 0.00 0.00 100% 0% 0% 0.15 0.19 0.24 0.31 0.54 0.59 0.15 0.31
C4 1.36 45.0% 1.36 0.00 0.00 100% 0% 0% 0.31 0.36 0.40 0.46 0.64 0.67 0.31 0.46
C5 3.95 21.8% 3.95 0.00 0.00 100% 0% 0% 0.12 0.16 0.21 0.28 0.53 0.57 0.12 0.28
C6 4.19 14.8% 4.19 0.00 0.00 100% 0% 0% 0.08 0.11 0.16 0.23 0.50 0.55 0.08 0.23
C7 1.11 45.0% 1.11 0.00 0.00 100% 0% 0% 0.31 0.36 0.40 0.46 0.64 0.67 0.31 0.46
C8 10.13 5.3% 10.13 0.00 0.00 100% 0% 0% 0.02 0.04 0.08 0.15 0.45 0.51 0.02 0.15
D1 3.97 18.1% 0.11 0.00 3.86 3% 0% 97% 0.10 0.13 0.18 0.25 0.51 0.56 0.18 0.55
D2 5.58 17.0% 3.65 0.00 1.93 65% 0% 35% 0.09 0.13 0.17 0.24 0.51 0.55 0.12 0.35
D3 0.34 45.0% 0.17 0.00 0.17 50% 0% 50% 0.31 0.36 0.40 0.46 0.64 0.67 0.36 0.57
D4 10.01 6.9% 3.16 0.00 6.85 32% 0% 68% 0.03 0.05 0.09 0.16 0.46 0.51 0.07 0.40
D5 7.94 4.7% 2.43 0.00 5.51 31% 0% 69% 0.02 0.03 0.07 0.15 0.45 0.50 0.06 0.39
D6 17.08 11.4% 13.71 0.00 3.37 80% 0% 20% 0.05 0.08 0.13 0.20 0.48 0.53 0.07 0.26
D7 0.86 45.0% 0.82 0.00 0.04 95% 0% 5% 0.31 0.36 0.40 0.46 0.64 0.67 0.31 0.47
D8 6.00 18.9% 6.00 0.00 0.00 100% 0% 0% 0.10 0.14 0.19 0.26 0.51 0.56 0.10 0.26
D9 2.00 43.8% 1.97 0.00 0.03 98% 0% 2% 0.30 0.35 0.39 0.45 0.63 0.66 0.30 0.46

X:\2510000.al\2514206\Excel\Drainage\Filing 4 Drainage Calcs_v2.07.xIsm
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UD1 20.70 6.2% 16.26 0.00 4.44 79% 0% 21% 0.03 0.04 0.09 0.16 0.46 0.51 0.04 0.23
ubD2 24.68 2.0% 1.06 0.00 23.62 4% 0% 96% 0.01 0.01 0.05 0.13 0.44 0.49 0.05 0.48
UD3 7.68 6.2% 5.85 0.00 1.83 76% 0% 24% 0.03 0.04 0.09 0.16 0.46 0.51 0.04 0.24
UD4 12.80 6.2% 12.80 0.00 0.00 100% 0% 0% 0.03 0.04 0.09 0.16 0.46 0.51 0.03 0.16
0S1 2.26 57.1% 0.47 0.00 1.79 21% 0% 79% 0.42 0.47 0.50 0.56 0.69 0.72 0.49 0.68
0S2 0.72 34.7% 0.72 0.00 0.00 100% 0% 0% 0.22 0.27 0.32 0.38 0.59 0.63 0.22 0.38
TOTAL 169.31 10.7% 115.28 0.00 54.04 68% 0% 32% 0.07 0.30

Table 6-4. Runoff coefficient equations based on NRCS soil group and storm return period

NRCS Storm Return Period
Soil 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 500-Year
Group
A Ca= Ca= Ca= Ca= Ca= Ca= Ca=
0.84i3% | p 86:1"¢ 0874122 0.84411% 0.85:+0.025 | 0.78#+0.110 | 0.65i+0.254
B Cs= Cs= Ca— Ce= Cz= Ca= Ce=
0.84i11% | p g6t oee 0.817+0.057 | 0.63/+0.249 | 0.56i+0.328 | 0.47/+0426 | 0370536
CcD | Cop™ Cep= Ccp = Cen= Cep= Cen= Cep=
083717 | 0.82i+0.035 | 0.747+0.132 | 0.56/+0.319 | 0.49/+0.393 | 0.417+0484 | 0.32:+0.588
Where:

i = % mmperviousness (expressed as a decimal)

C; = Runoff coefficient for Natural Resources Conservation Service (NRCS) HSG A soils

Cs = Runoff coefficient for NRCS HSG B soils

Cep = Runoff coefficient for NRCS HSG C and D sotils

X:\2510000.al\2514206\Excel\Drainage\Filing 4 Drainage Calcs_v2.07.xIsm
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Subdivision: Saddlehorn Ranch Filing 4

STANDARD FORM SF-2
TIME OF CONCENTRATION

Project Name:

Saddlehorn Ranch

Location: El Paso County Project No.: 25142.06
Calculated By: AAM
Checked By: TBD
Date: 3/1/22
SUB-BASIN INITIAL/OVERLAND TRAVEL TIME tc CHECK
DATA (T) (Ty (URBANIZED BASINS) FINAL
BASIN D.A. | Hydrologic | Impervious Cs C100 L So t; Ly St K VEL. ty COMP. t, TOTAL | Urbanizedt, t,
ID (ac) | Soils Group (%) (ft) (%) (min) (ft) (%) (ft/s) (min) (min) | LENGTH (ft) (min) (min)
C1 2.14 A 24% 0.17 0.38 52 7.5% 6.2 689 1.0% 15.0 1.5 7.7 13.9 741.0 311 13.9
C2 22.55 A 10% 0.05 0.19 300 1.9% 26.7 630 1.0% 15.0 15 7.0 33.7 930.0 34.4 33.7
&3 1.26 A 25% 0.15 0.31 143| 2.4% 154 184 1.0% 15.0 1.5 2.0 175 327.0 24.2 175
C4 1.36 A 45% 0.31 0.46 28| 13.8% 3.2 1210 1.6% 15.0 19 10.6 13.8 1238.0 28.8 13.8
C5 3.95 A 22% 0.12 0.28 97 1.4% 15.5 997 1.0% 15.0 1.5 11.1 26.6 1094.0 36.1 26.6
C6 4.19 A 15% 0.08 0.23 154 3.0% 16.0 455 1.0% 15.0 15 5.1 21.0 609.0 30.3 21.0
C7 1.11 A 45% 0.31 0.46 28| 13.8% 3.2 673 1.0% 15.0 1.5 7.5 10.7 701.0 25.7 10.7
C8 10.13 A 5% 0.02 0.15 300 3.0% 235 557 1.0% 15.0 15 6.2 29.7 857.0 34.6 29.7
D1 3.97 D 18% 0.18 0.55 266 2.4% 20.3 354 1.0% 15.0 1.5 3.9 24.2 620.0 28.0 24.2
D2 5.58 A 17% 0.12 0.35 83 3.0% 11.2 1382 2.2% 15.0 2.2 104 21.6 1465.0 36.8 21.6
D3 0.34 A 45% 0.36 0.57 46 8.0% 4.6 332 1.0% 15.0 1.5 3.7 8.3 378.0 22.0 8.3
D4 10.01 D 7% 0.07 0.40 300 1.8% 26.5 1201 1.0% 15.0 15 13.3 39.8 1501.0 44.9 39.8
D5 7.94 D 5% 0.06 0.39 300 2.0% 26.0 426 1.0% 7.0 0.7 10.1 36.1 726.0 325 325
D6 17.08 A 11% 0.07 0.26 300 4.0% 204 904 1.4% 15.0 1.8 8.4 28.8 1204.0 36.0 28.8
D7 0.86 A 45% 0.31 0.47 40 8.0% 4.5 857 1.0% 15.0 1.5 9.5 14.0 897.0 27.7 14.0
D8 6.00 A 19% 0.10 0.26 86 2.0% 13.3 1027 1.0% 15.0 15 11.4 24.7 1113.0 375 24.7
D9 2.00 A 44% 0.30 0.46 110| 3.0% 10.5 1823 1.0% 15.0 1.5 20.3 30.8 1933.0 38.6 30.8
uD1 20.70 A 6% 0.04 0.23 300 3.0% 23.1 546 3.0% 7.0 12 7.5 30.6 846.0 30.3 30.3
uD2 24.68 D 2% 0.05 0.48 300 2.3% 25.0 1450 1.1% 15.0 1.6 154 40.3 1750.0 50.5 40.3
ubD3 7.68 A 6% 0.04 0.24 300 2.5% 245 818 1.5% 7.0 0.9 15.9 40.4 1118.0 36.2 36.2
uD4 12.80 A 6% 0.03 0.16 300 1.6% 28.8 628 1.9% 7.0 1.0 10.8 39.6 928.0 32.6 32.6

X:\2510000.al1\2514206\Excel\Drainage\Filing 4 Drainage Calcs_v2.07.xIsm
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Subdivision: Saddlehorn Ranch Filing 4

STANDARD FORM SF-2
TIME OF CONCENTRATION

Project Name:

Saddlehorn Ranch

Location: El Paso County Project No.: 25142.06
Calculated By: AAM
Checked By: TBD
Date: 3/1/22
SUB-BASIN INITIAL/OVERLAND TRAVEL TIME tc CHECK
DATA T ™) (URBANIZED BASINS) FINAL
BASIN D.A. | Hydrologic | Impervious Cs C100 L So t; Ly St K VEL. ty COMP. t, TOTAL | Urbanizedt, t,

ID (ac) | Soils Group (%) (ft) (%) (min) (ft) (%) (ft/s) (min) (min) | LENGTH (ft) (min) (min)
0S1 2.26 D 57% 0.49 0.68 41 2.5% 5.2 45 1.1% 7.0 0.7 1.0 6.3 86.0 16.7 6.3
0S2 0.72 A 35% 0.22 0.38 41 2.5% 7.5 43 1.0% 7.0 0.7 1.0 8.5 84.0 20.6 8.5

NOTES:
ro=1t 41, Equation 6-2 0 395(1.1— C; NE . ia Table 6-2. NRCS Conveyance factors, K
Z : 3 L= S,c = Gl Type of Land Surface Conveyance Factor, K
Where: m— Heavy meadow 25
f- = computed time of concentration (minutes) e Tillage/field ]
] = overland (imitial) flow time (minutes) Short pasture and lawns 7
i = overland (initial) flow time (minutes) E‘J:]:in;f;‘?;ﬂ:]x:ss li:?;‘:\ef:;l frequency (from Table 6-4) Nearly bare ground 10
1: = channelized flow rime (minutes) S, = average slope along the overland flow path (fi/ft) Grassed waterway 15
ol Z, ] I : Paved areas and shallow paved swales 20
I, = 7601{.\/379 = 50V, Equation 6-4 t.=(26—17i) +760(14i +9)vl’§r Equation 6-5

Where:

t; = channelized flow time (travel time, min)
L: = waterway length (ft)
So = waterway slope (ft/ft)

¥, = travel time velocity (ft'sec) = KVS,

K =NRCS conveyance factor (see Table 6-2).

Where:

e = minimum time of concentration for first design point when less than tc from Equation 6-1.

L= length of channehzed flow path (ft)
i = imperviousness (expressed as a decimal)
5; = slope of the channelized flow path (ft/ft).

Use a minimum fc value of 5 minutes for urbanized areas and a minimum ¢ value of 10 minutes for areas
that are not considered urban. Use mumimum values even when calculations result in a lesser ime of

concentration.

X:\2510000.al1\2514206\Excel\Drainage\Filing 4 Drainage Calcs_v2.07.xIsm
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STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name:

Saddlehorn Ranch

Subdivision: Saddlehorn Ranch Filing 4 Project No.: 25142.06
Location: El Paso County Calculated By: AAM
Design Storm: 5-Year Checked By: TBD
Date: 3/1/22
DIRECT RUNOFF TOTAL RUNOFF SWALE PIPE TRAVEL TIME
_ g
= g 2l_ 2
STREET o a = 8 R = . P R g . sl -~ = \GN'; E 1;/ _ REMARKS
c = < = £ < = > £ & = I 8 gl IRC) 8 ~ 1 & < = £
2l g 2 E T T BlE|Z|S|B8lE X &8l X &|«]l® 8 E
gl ¢ 5 = £ £ 2|51 E1S|2lg & gls £ & 2l 3 =
o o < & +5 O = o | S O i el Ned O 73 oINS o ol o > | .
27 119 1.0 387| 2.0/ 3.2|existing flows from Saddlehorn Filing 3
EX1 347 119 226 2.7 Swale conveyance to DP 1.0
20 072 1.0 0 2.0 0.0Jroadside Swale
1 D1 3.97 0.18 242 0.72) 2.80 2.0 |Swale conveyance to DP 1.0
41 191 1.7 1045 2.6/ 6.7|Sumof DPEX1and DP 1
1.0 379 191 213 4.1 Swale conveyance to DP 1.1
20 066 1.0 0/ 2.0 0.0Jroadside Swale
2 D2 558 0.12| 21.6/ 0.66] 2.97 2.0 |Swale conveyance to DP 1.1
05 0.12 1.0 0 2.0 0.0Jroadside Swale
3 D3 0.34) 0.36) 8.3 0.12/ 441 05 |Swale conveyance to DP 1.1
5.1 269 1.0 117 2.0| 1.0JSumof DP1.0,DP2,&DP 3
1.1 446, 2.69 1.89 5.1 Swale conveyance to DP 1.2
43 162 1.9 894 2.7/ 5.5]Existing flows from Saddlehorn Filing 3
EX2 27.2) 162 2.63 4.3 |Swale conveyance to DP 1.2
15 0.72] 19 0 2.7 0.0fswale
4 D4 |10.01) 0.07) 39.8/ 0.72| 2.06] 1.5 |Swale conveyance to DP 1.2
9.3 5.03 0.8 623/ 1.7| 6.0JSum of DP 1.1, DP EX2, and DP 4
1.2 456/ 5.03 1.85 9.3 Swale/ Pond conveyance to DP 1.6
3.0 117 1.1 430/ 2.1| 3.4JRoadside Swale
6 D6 | 17.08) 0.07) 28.8/ 1.17| 254/ 3.0 |Swale conveyance to DP 1.3
1.0 0.27 1.0 0 2.0 0.0Jroadside Swale
7 D7 0.86/ 0.31) 14.0 0.27) 3.62| 1.0 Swale conveyance to DP 1.3
34 144 1.0 136/ 2.0 1.1]sumofDP6andDP7
1.3 32.3) 144 237 3.4 Culvert conveyance to DP 1.5
1.7 061 11 442 2.1| 3.5|Roadside Swale
8 D8 6.00/ 0.10) 24.7) 0.61) 2.77 1.7 Swale conveyance to DP 1.4
15 060/ 1.1 0/ 2.1 0.0Jroadside Swale
9 D9 2.00/ 0.30, 30.8/ 0.60/ 244/ 15 Swale conveyance to DP 1.4
3.0 121 1.0 136/ 2.0 1.1]sumofDP8andDP9
1.4 30.8 121 2.44 3.0 conveyance to DP 1.5
6.1 265 0.5 153/ 1.4 1.8|sumofDP1.3andDP 1.4
1.5 33.4) 265 232 6.1 Swale/ Pond conveyance to DP 1.6
1.1 045/ 1.0 0/ 2.0 0.0Jroadside Swale
5 D5 7.94) 0.06) 325 045 236 1.1 Swale conveyance to DP 1.6
13.6 8.13| 0.75 0| 1.7, 0.0JsumofDP1.2,DP15,and DP5
1.6 51.6/ 8.13) 1.67 13.6 Outlet structure release into Drainageway MS-06
1.3 0.36] 1.0 1214, 2.0| 10.1]roadside Swale
11 Cl 214, 0.17, 139 0.36) 3.64 1.3 Swale conveyance to DP 2.0
24, 104 1.0 0 2.0 0.0Jroadside Swale
12 C2 | 2255 0.05/ 33.7/ 1.04 231 24 Swale conveyance to DP 2.0
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STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name:

Saddlehorn Ranch

Subdivision: Saddlehorn Ranch Filing 4 Project No.: 25142.06
Location: El Paso County Calculated By: AAM
Design Storm: 5-Year Checked By: TBD
Date: 3/1/22
DIRECT RUNOFF TOTAL RUNOFF SWALE PIPE TRAVEL TIME
_ g
= g 2l_ 2
STREET o a = 8 R = . P R g . sl -~ = \é’ E 1;/ _ REMARKS
c = < = £ < = > £ & = I 8 gl IRC) 8 ~ 1 & < = £
2l g 2 E T T BlE|Z|S|B8lE X &8l X &|«]l® 8 E
gl ¢ 5 = £ £ 2|51 E1S|2lg & gls £ & 2l 3 =
o o < & +5 O = o | S O A el Ned O 3 oS o ol o > | .
3.2 140, 05 278/ 1.4 3.3]sumofDP11&DP 12
2.0 33.7) 140 231 3.2 Swale conveyance to DP 2.2
6.8/ 4.61 1.0 1147 .0  9.6]Existing flows from Saddlehorn Filing 3
EX3 58.3] 4.61 148 6.8 Swale conveyance to DP 2.1
1.3 049 10 0/ 2.0 0.0Jroadside Swale
15 C5 3.95 0.12) 26.6) 0.49 266/ 1.3 Swale conveyance to DP 2.1
Sum of DP EX3 and DP 15
2.1 58.3] 5.10 1.48 7.6 7.6/ 510 1.0 36] 59 6.2/ 0.2]culvertconveyance to DP 2.2
0.6 0.19 1.5 1071 2.4 7.3]Roadside Swale
13 C3 1.26| 0.15| 17.5] 0.19] 3.29] 0.6 Swale conveyance to DP 2.2
15 042 10 0 2.0 0.0Jroadside Swale
14 C4 1.36| 0.31| 13.8/ 0.42| 3.65| 1.5 |Swale conveyance to DP 2.2
10.5 711 1.0 388 2.0/ 3.2JsumofDP 13, DP 14,DP 2.0, & DP 2.1
2.2 58.5/ 7.11) 1.48 10.5 Swale/ Pond conveyance to DP 2.4
09 031 1.1 288 2.1| 2.3|Roadside Swale
16 C6 419/ 0.08/ 21.00 0.31 3.01] 0.9 |Swale conveyance to DP 2.3
14 034 11 0/ 2.1 0.0Jroadside Swale
17 Cc7 1.11| 0.31] 10.7| 0.34] 4.03] 1.4 |Swale conveyance to DP 2.3
1.9 0.65 1.0 649 2.0/ 5.4Jsum of DP 16 and DP 17
2.3 233/ 0.65 2.86 1.9 Swale conveyance to DP 2.4
0.5/ 0.20] 1.0 0/ 2.0 0.0]existing Pond C, Filing 4 Lots, and Filing 4 roadways
18 C8 |10.13| 0.02| 29.7| 0.20/ 2.50 0.5 Overland flow, swale, and pond conveyance to DP 2.4
111 7.96 1.0 1147| 2.0/ 9.6|Sum of DP 2.2, DP 2.3, and DP 18
2.4 61.7 7.96 140 11.1] Outlet structure release into Drainageway MS-06
Overland Flow
UD1 | UD1 | 20.70| 0.04] 30.3] 0.79] 247 1.9 Sheet flow into Drainageway WF-R7A
Overland Flow
UD2 | UD2 | 24.68/ 0.05 40.3] 1.21] 2.04] 2.5 |Sheet flow into Drainageway WF-R7A
Overland Flow
UD3 | UD3 | 7.68/ 0.04] 36.2| 0.30] 2.20| 0.7, |Sheet flow into Drainageway WF-R7A
Overland Flow
UD4 | UD4 | 12.80| 0.03] 32.6/ 0.32] 2.35 0.8 |Sheet flow into Drainageway MS-06
Overland Flow
0OS1 | OS1 | 226/ 0.49] 6.3] 1.10| 4.83] 5.3 |Sheet flow into Drainageway WF-R7A
Overland Flow
0S2 | 0s2 | 0.72| 0.22| 8.5 0.16] 4.37| 0.7 Sheet flow into Drainageway WF-R7A

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

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name:

Saddlehorn Ranch

Subdivision: Saddlehorn Ranch Filing 4 Project No.: 25142.06
Location: El Paso County Calculated By: AAM
Design Storm: 100-Year Checked By: TBD
Date: 3/1/22
DIRECT RUNOFF TOTAL RUNOFF SWALE PIPE TRAVEL TIME
_ g
£ 5 _ gl. 8
STREET § a ,g E = = = = = o :_2’ = g %\ = g 3 E :; = REMARKS
sl s/ € & £ gl & £ gl S g% & g 215 8¢
glg ¢ 5 % £ £ 2|5 F £ 2|8 F gle £ & 2|5 5 =
o o < & +5 O = o | S O = olo | O 73 e S) o ol o | > | .
15.4| 4.05| 1.0 387 2.0/ 3.2Jexisting flows from Saddlehorn Filing 3
EX1 34.7) 4.05/ 3.80| 15.4 Swale conveyance to DP 1.0
103 2.18) 1.0 0 2.0 0.0Jroadside Swale
1 D1 3.97) 055 242 218 4.71) 10.3 |Swale conveyance to DP 1.0
22.3] 6.23) 1.7 1045 2.6| 6.7|Sumof DPEX1and DP 1
1.0 379/ 6.23] 3.57| 22.3 Swale conveyance to DP 1.1
9.7/ 195 1.0 0 2.0 0.0Jroadside Swale
2 D2 558 0.35 21.6/ 1.95 4.99 9.7 |Swale conveyance to DP 1.1
14 019 10 0 2.0 0.0Jroadside Swale
3 D3 0.34) 0,57 83 019 741 14 |Swale conveyance to DP 1.1
265 837 1.0 117 2.0| 1.0JSumof DP1.0,DP2,&DP 3
1.1 446/ 8.37| 3.16| 26.5 Swale conveyance to DP 1.2
11.3] 2.56| 1.9 894 2.7/ 5.5]Existing flows from Saddlehorn Filing 3
EX2 27.2) 2.56| 441 11.3 |Swale conveyance to DP 1.2
139 4.03] 19 0 2.7 0.0fswale
4 D4 |10.01) 0.40 39.8/ 4.03| 3.45 13.9 |Swale conveyance to DP 1.2
46.5 14.96 0.8 623/ 1.7) 6.0JSum of DP 1.1, DP EX2, and DP 4
1.2 45.6| 14.96/ 3.11| 46.5 Swale/ Pond conveyance to DP 1.6
193 452 11 430/ 2.1| 3.4JRoadside Swale
6 D6 | 17.08) 0.26) 28.8) 4.52| 4.26| 19.3 |Swale conveyance to DP 1.3
24 040 1.0 0 2.0 0.0Jroadside Swale
7 D7 0.86) 0.47 14.0 0.40 6.08/ 2.4 Swale conveyance to DP 1.3
1961 4.92| 1.0 136/ 2.0 1.1]sumofDP6andDP7
1.3 32.3] 4.92| 3.98| 19.6 Culvert conveyance to DP 1.5
72 154 1.1 442 2.1| 3.5|Roadside Swale
8 D8 6.00/ 0.26) 24.7) 154/ 465 7.2 Swale conveyance to DP 1.4
3.7 091 1.1 0/ 2.1 0.0Jroadside Swale
9 D9 2.00/ 0.46, 30.8 091 410 3.7 Swale conveyance to DP 1.4
10.00 2.45| 1.0 136/ 2.0 1.1]sumofDP8andDP9
1.4 30.8) 2.45| 4.10/ 10.0 conveyance to DP 1.5
287/ 7.37 0.5 153/ 1.4/ 1.8|sumofDP1.3andDP 1.4
1.5 33.4) 7.37| 3.89| 28.7 Swale/ Pond conveyance to DP 1.6
124 3.13] 1.0 0 2.0 0.0Jroadside Swale
5 D5 7.94) 0.39) 325 3.13 3.96 124 Swale conveyance to DP 1.6
71.3/ 25.46 0.75 0| 1.7/ 0.0JsumofDP1.2,DP15,and DP5
1.6 51.6| 25.46/ 2.80| 71.3 Outlet structure release into Drainageway MS-06
49 081 1.0 1214, 2.0| 10.1]roadside Swale
11 Cl 214/ 038/ 139 0.81 6.100 4.9 Swale conveyance to DP 2.0
164 4.24] 1.0 0 2.0 0.0Jroadside Swale
12 C2 | 2255 0.19 337 4.24) 387 164 Swale conveyance to DP 2.0
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Subdivision: Saddlehorn Ranch Filing 4

STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name:

Saddlehorn Ranch

Project No.: 25142.06

Location: El Paso County Calculated By: AAM
Design Storm: 100-Year Checked By: TBD
Date: 3/1/22
DIRECT RUNOFF TOTAL RUNOFF SWALE PIPE TRAVEL TIME
_ g
£ 5 _ gl. 8
STREET § a § E = = = = = o :_2’ = g %\ = g 3 E :; = REMARKS
sl s/ € & £ gl & £ gl S g% & g 215 8¢
glg ¢ 5 % £ £ 2|5 F £ 2|8 F gle £ & 2|5 5 =
o o < & +5 O = o | S O = olo | O 73 oM S) o ol o > | .
19.6/ 5.05 0.5 278/ 1.4 3.3]sumofDP11&DP 12
2.0 33.7) 5.05/ 3.87| 19.6 Swale conveyance to DP 2.2
32211295 1.0 1147 .0  9.6]Existing flows from Saddlehorn Filing 3
EX3 58.3| 12.95/ 2.49| 32.2 Swale conveyance to DP 2.1
50 111 1.0 0 2.0 0.0Jroadside Swale
15 C5 3.95 0.28 26.6) 1.11) 446/ 5.0 Swale conveyance to DP 2.1
Sum of DP EX3 and DP 15
2.1 58.3| 14.06/ 2.49| 35.0 35.0/ 14.06) 1.0, 36] 59 9.5 0.1]culvert conveyance to DP 2.2
2.1 038 1.5 1071 2.4 7.3|Roadside Swale
13 C3 1.26| 0.31| 17.5] 0.38] 553 2.1 Swale conveyance to DP 2.2
3.9 063 1.0 0 2.0 0.0Jroadside Swale
14 C4 1.36| 0.46| 13.8/ 0.63| 6.12] 3.9 |Swale conveyance to DP 2.2
50.0/ 20.12| 1.0 388/ 2.0/ 3.2JsumofDP 13, DP 14,DP 2.0, & DP 2.1
2.2 58.4| 20.12| 2.49| 50.0 Swale/ Pond conveyance to DP 2.4
48/ 095 1.1 288 2.1| 2.3|Roadside Swale
16 C6 419/ 0.23) 21.00 0.95 5.06/ 4.8 |Swale conveyance to DP 2.3
35 051 1.1 0/ 2.1 0.0Jroadside Swale
17 Cc7 1.11| 0.46| 10.7| 0.51] 6.77| 3.5 |Swale conveyance to DP 2.3
7.0 146 1.0 649 2.0/ 5.4Jsum of DP 16 and DP 17
2.3 23.3) 146/ 480/ 7.0 Swale conveyance to DP 2.4
6.5/ 154/ 1.0 0/ 2.0 0.0]existing Pond C, Filing 4 Lots, and Filing 4 roadways
18 C8 |10.13| 0.15 29.7| 154/ 4.19 6.5 Overland flow, swale, and pond conveyance to DP 2.4
54.3/ 2312/ 1.0 1147| 2.0/ 9.6|Sum of DP 2.2, DP 2.3, and DP 18
2.4 61.6| 23.12| 2.35/ 54.3 Outlet structure release into Drainageway MS-06
Overland Flow
UD1 | UD1 | 20.70| 0.23] 30.3] 4.83] 4.14| 20.0, Sheet flow into Drainageway WF-R7A
Overland Flow
UD2 | UD2 | 24.68| 0.48| 40.3| 11.75 3.42| 40.2, |Sheet flow into Drainageway WF-R7A
Overland Flow
UD3 | UD3 | 7.68/ 0.24] 36.2| 1.86 3.69 6.9 |Sheet flow into Drainageway WF-R7A
Overland Flow
UD4 | UD4 | 12.80| 0.16] 32.6/ 2.02] 3.95 8.0 |Sheet flow into Drainageway MS-06
Overland Flow
0OS1 | OS1 | 226/ 0.68/ 6.3 1.55 8.11] 12.6 |Sheet flow into Drainageway WF-R7A
Overland Flow
0S2 | 0Ss2 | 0.72| 0.38) 8.5 0.27| 7.34] 2.0 Sheet flow into Drainageway WF-R7A

Notes:

Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.
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Final Drainage Report
Filing 4 - Saddlehorn Ranch

APPENDIX C

HYDRAULIC CALCULATIONS
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Culvert Report

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

Monday, Feb 28 2022

DP01 Design Point 1.0 (Q5=4.1cfs Q100=22.3 cfs)

Invert Elev Dn (ft) = 6729.74 Calculations
Pipe Length (ft) = 52.63 Qmin (cfs) =410
Slope (%) = 0.76 Qmax (cfs) = 22.30
Invert Elev Up (ft) = 6730.14 Tailwater Elev (ft) = (dc+D)/2
Rise (in) = 30.0
Shape = Circular Highlighted
Span (in) = 30.0 Qtotal (cfs) = 22.29
No. Barrels =1 Qpipe (cfs) = 22.29
n-Value = 0.012 Qovertop (cfs) = 0.00
Culvert Type = Circular Concrete Veloc Dn (ft/s) = 5.17
Culvert Entrance = Groove end projecting (C) Veloc Up (ft/s) = 6.67
Coeff. K,M,c,Y k = 0.0045, 2, 0.0317, 0.69, 0.2 HGL Dn (ft) = 6731.79
HGL Up (ft) = 6731.75
Embankment Hw Elev (ft) = 6732.53
Top Elevation (ft) = 6734.00 Hw/D (ft) = 0.95
Top Width (ft) = 32.00 Flow Regime = Inlet Control
Crest Width (ft) = 20.00

Elev (ft}
6735.00

DP01 Design Point 1.0 (Q5=4.1cfs Q100=22.3 cfs)

Hw Depth (ft)

4.86

8734.00

&733.00

3.86

&732.00

300 —

288

6728.00

-1.14

Circular Culvert

18 20 25 30 35 40 45
HGL Embank

-2.14




Culvert Report

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

Monday, Feb 28 2022

DP02 Design Point 6 (Q5=3.0cfs Q100=19.3 cfs)

Invert Elev Dn (ft) = 6718.05 Calculations
Pipe Length (ft) = 66.01 Qmin (cfs) = 3.00
Slope (%) = 0.65 Qmax (cfs) = 19.30
Invert Elev Up (ft) = 6718.48 Tailwater Elev (ft) = (dc+D)/2
Rise (in) = 30.0
Shape = Circular Highlighted
Span (in) = 30.0 Qtotal (cfs) = 19.30
No. Barrels =1 Qpipe (cfs) = 19.30
n-Value = 0.012 Qovertop (cfs) = 0.00
Culvert Type = Circular Concrete Veloc Dn (ft/s) = 4.60
Culvert Entrance = Groove end projecting (C) Veloc Up (ft/s) = 6.30
Coeff. K,M,c,Y k = 0.0045, 2, 0.0317, 0.69, 0.2 HGL Dn (ft) = 6720.04
HGL Up (ft) = 6719.98
Embankment Hw Elev (ft) = 6720.65
Top Elevation (ft) = 6722.66 Hw/D (ft) = 0.87
Top Width (ft) = 32.00 Flow Regime = Inlet Control
Crest Width (ft) = 20.00

Elev (ft}

DP02 Design Point 6 (Q5=3.0cfs Q100=19.3 cfs)

Hw Depth (ft)

723.00 )/ | | | | ‘ | ‘KL 482
6722.00 L \ 362
6721.00 o« 252
nletcoptrol

2 _— 152

1 e E— 052
718.00 -D.48
8717 -1.48

5 15 25 30 35 40 45 50 5 70 5 85

Embank




Culvert Report

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

Tuesday, Mar 1 2022

DP03 Design Point 8 (Q5=1.7cfs Q100=7.2 cfs)

Invert Elev Dn (ft) = 6718.10 Calculations
Pipe Length (ft) = 62.13 Qmin (cfs) = 1.70
Slope (%) = 0.58 Qmax (cfs) = 7.20
Invert Elev Up (ft) = 6718.46 Tailwater Elev (ft) = (dc+D)/2
Rise (in) =240
Shape = Circular Highlighted
Span (in) = 24.0 Qtotal (cfs) = 7.20
No. Barrels =1 Qpipe (cfs) = 7.20
n-Value = 0.012 Qovertop (cfs) = 0.00
Culvert Type = Circular Concrete Veloc Dn (ft/s) = 2.90
Culvert Entrance = Groove end projecting (C) Veloc Up (ft/s) = 4.88
Coeff. K,M,c,Y k = 0.0045, 2, 0.0317, 0.69, 0.2 HGL Dn (ft) = 6719.58
HGL Up (ft) = 6719.41
Embankment Hw Elev (ft) = 6719.80
Top Elevation (ft) = 6722.43 Hw/D (ft) = 0.67
Top Width (ft) = 32.00 Flow Regime = Inlet Control
Crest Width (ft) = 20.00

Elev (ft}

DP03 Design Point 8 (Q5=1.7cfs Q100=T7.2 cfs)

Hw Depth (ft)

8723.00

6722.00

&721.00

N

454

N

i

tetgontrof

0.54

Circular Culvert

15

HGL Embank
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Culvert Report

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

Tuesday, Mar 1 2022

DP04 Design Point 13 (Q5=0.6cfs Q100=2.1 cfs)

Invert Elev Dn (ft) = 6730.66 Calculations
Pipe Length (ft) = 60.93 Qmin (cfs) = 0.60
Slope (%) = 1.03 Qmax (cfs) = 210
Invert Elev Up (ft) = 6731.29 Tailwater Elev (ft) = (dc+D)/2
Rise (in) = 18.0
Shape = Circular Highlighted
Span (in) = 18.0 Qtotal (cfs) = 210
No. Barrels =1 Qpipe (cfs) = 2.10
n-Value = 0.012 Qovertop (cfs) = 0.00
Culvert Type = Circular Concrete Veloc Dn (ft/s) = 1.63
Culvert Entrance = Groove end projecting (C) Veloc Up (ft/s) = 3.61
Coeff. K,M,c,Y k = 0.0045, 2, 0.0317, 0.69, 0.2 HGL Dn (ft) = 6731.68
HGL Up (ft) = 6731.84

Embankment Hw Elev (ft) = 6732.04
Top Elevation (ft) = 6734.58 Hw/D (ft) = 0.50
Top Width (ft) = 32.00 Flow Regime = Inlet Control
Crest Width (ft) = 20.00

Elev (ft) DP04 Design Point 13 (Q5=0.6¢cfs Q100=2.1 cfs) Hw Depth (ft)

6735.00

6734.00

&733.00

8732.00

7

73100 ———————

\L\

B5 80 65

each (ft)

3.7

-2.29



Culvert Report

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

Tuesday, Mar 1 2022

DPO05 Design Point 16 (Q5=0.9 cfs Q100=4.8 cfs)

Invert Elev Dn (ft) = 6727.42 Calculations

Pipe Length (ft) = 61.54 Qmin (cfs) = 0.90

Slope (%) = 1.54 Qmax (cfs) = 4.80

Invert Elev Up (ft) = 6728.37 Tailwater Elev (ft) = (dc+D)/2

Rise (in) = 18.0

Shape = Circular Highlighted

Span (in) = 18.0 Qtotal (cfs) = 4.80

No. Barrels =1 Qpipe (cfs) = 4.80

n-Value = 0.012 Qovertop (cfs) = 0.00

Culvert Type = Circular Concrete Veloc Dn (ft/s) = 3.24

Culvert Entrance = Groove end projecting (C) Veloc Up (ft/s) = 4.70

Coeff. K,M,c,Y k = 0.0045, 2, 0.0317, 0.69, 0.2 HGL Dn (ft) = 6728.59
HGL Up (ft) = 6729.21

Embankment Hw Elev (ft) = 6729.58

Top Elevation (ft) = 6731.37 Hw/D (ft) = 0.80

Top Width (ft) = 32.00 Flow Regime = Inlet Control

Crest Width (ft) = 20.00

Elev (ft}

DP05 Design Point 16 (Q5=0.9 cfs Q100=4.8 cfs)

Hw Depth (ft)

8732.00 J\ 383
6731.00 // \ 283
. 5 / \ .
/ — Inletcqntral
8729 ).63
—
L
T
=T
672800 —T——— ] 0.37
T
et
T
‘__n—l—_'__'__'__
]
8727, 1.37
67286, -2.37
5 1 18 2 5 3 35 4 45 BS 80 85 75 85




Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Apr 19 2023

DP 1.0 Swale (5-Year)(FR:0.50)

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 0.70
Total Depth (ft) = 3.00 Q (cfs) = 4100

Area (sqft) = 1.71
Invert Elev (ft) = 10.00 Velocity (ft/s) = 2.39
Slope (%) = 1.00 Wetted Perim (ft) = 5.10
N-Value = 0.030 Crit Depth, Yc (ft) = 0.62

Top Width (ft) = 4.90
Calculations EGL (ft) = 0.79
Compute by: Known Q
Known Q (cfs) = 410
Elev (ft) Section Depth (ft)
14.00 4.00
13.00

/ 3.00

12.00 2.00
\

11.00 \ 1.00

10.00 0.00

i<

9.00 -1.00

Reach (ft)



Channel Report

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

DP 1.0 Swale (100-Year)(FR:0.55)

Wednesday, Apr 19 2023

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 1.33
Total Depth (ft) = 3.00 Q (cfs) = 22.30
Area (sqft) = 6.19
Invert Elev (ft) = 10.00 Velocity (ft/s) = 3.60
Slope (%) = 1.00 Wetted Perim (ft) = 9.69
N-Value = 0.030 Crit Depth, Yc (ft) = 1.21
Top Width (ft) = 9.31
Calculations EGL (ft) = 1.53
Compute by: Known Q
Known Q (cfs) = 22.30
Elev (ft) Section
14.00
13.00 /
12.00 \
\ v /
11.00 \\
10.00
9.00
0 5 10 15 20 25 30 35

Reach (ft)

Depth (ft)

4.00

3.00

2.00

1.00

0.00

-1.00



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Apr 19 2023

DP 1.1 Swale (5-Year)(FR:0.63)

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 0.70
Total Depth (ft) = 3.00 Q (cfs) = 5.100

Area (sqft) = 1.71
Invert Elev (ft) = 10.00 Velocity (ft/s) = 2.97
Slope (%) = 1.60 Wetted Perim (ft) = 5.10
N-Value = 0.030 Crit Depth, Yc (ft) = 0.67

Top Width (ft) = 4.90
Calculations EGL (ft) = 0.84
Compute by: Known Q
Known Q (cfs) = 5.10
Elev (ft) Section Depth (ft)
14.00 4.00
13.00

/ 3.00

12.00 2.00
\

11.00 \ 1.00

10.00 0.00

i<

9.00 -1.00

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Apr 19 2023

DP 1.1 Swale (100-Year)(FR:.70)

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 1.29
Total Depth (ft) = 3.00 Q (cfs) = 26.50

Area (sqft) = 5.82
Invert Elev (ft) = 10.00 Velocity (ft/s) = 455
Slope (%) = 1.60 Wetted Perim (ft) = 9.40
N-Value = 0.030 Crit Depth, Yc (ft) = 1.29

Top Width (ft) = 9.03
Calculations EGL (ft) = 1.61
Compute by: Known Q
Known Q (cfs) = 26.50
Elev (ft) Section Depth (ft)
14.00 4.00
13.00

/ 3.00

12.00 2.00
\
11.00 \

\ 1.00

10.00 0.00

9.00 -1.00

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Apr 19 2023

DP 1.3 Swale (5-Year)(FR:0.52)

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 0.64
Total Depth (ft) = 3.00 Q (cfs) = 3.400

Area (sqft) = 143
Invert Elev (ft) = 10.00 Velocity (ft/s) = 2.37
Slope (%) =117 Wetted Perim (ft) = 4.66
N-Value = 0.030 Crit Depth, Yc (ft) = 0.57

Top Width (ft) = 4.48
Calculations EGL (ft) = 0.73
Compute by: Known Q
Known Q (cfs) = 3.40
Elev (ft) Section Depth (ft)
14.00 4.00
13.00

/ 3.00

12.00 2.00
\

11.00 \ 1.00

10.00 0.00

I|<

9.00 -1.00

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Apr 19 2023

DP 1.3 Swale (100-Year)(FR:0.58)

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) =124
Total Depth (ft) = 3.00 Q (cfs) = 19.60

Area (sqft) = 5.38
Invert Elev (ft) = 10.00 Velocity (ft/s) = 3.64
Slope (%) = 1.10 Wetted Perim (ft) = 9.03
N-Value = 0.030 Crit Depth, Yc (ft) = 1.15

Top Width (ft) = 8.68
Calculations EGL (ft) = 145
Compute by: Known Q
Known Q (cfs) = 19.60
Elev (ft) Section Depth (ft)
14.00 4.00
13.00

/ 3.00

12.00 2.00
\

11.00 \\ 1.00

10.00 0.00

9.00 -1.00
0 5 10 15 20 25 30 35

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Apr 19 2023

DP 1.4 Swale (5-Year)(FR:0.52)

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 0.61
Total Depth (ft) = 3.00 Q (cfs) = 3.000

Area (sqft) = 1.30
Invert Elev (ft) = 10.00 Velocity (ft/s) = 2.30
Slope (%) =117 Wetted Perim (ft) = 444
N-Value = 0.030 Crit Depth, Yc (ft) = 0.54

Top Width (ft) = 4.27
Calculations EGL (ft) = 0.69
Compute by: Known Q
Known Q (cfs) = 3.00
Elev (ft) Section Depth (ft)
14.00 4.00
13.00

/ 3.00

12.00 2.00
\

11.00 \ 1.00

10.00 0.00

i<

9.00 -1.00

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Apr 19 2023

DP 1.4 Swale (100-Year)(FR:0.57)

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 0.95
Total Depth (ft) = 3.00 Q (cfs) = 10.00

Area (sqft) = 3.16
Invert Elev (ft) = 10.00 Velocity (ft/s) = 3.17
Slope (%) =117 Wetted Perim (ft) = 6.92
N-Value = 0.030 Crit Depth, Yc (ft) = 0.88

Top Width (ft) = 6.65
Calculations EGL (ft) = 1.11
Compute by: Known Q
Known Q (cfs) = 10.00
Elev (ft) Section Depth (ft)
14.00 4.00
13.00

/ 3.00

12.00 2.00
\

11.00 ‘\ 7 1.00

10.00 0.00

9.00 -1.00
0 5 10 15 20 25 30 35

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Jun 9 2023

DP 2.0 Swale (5-Year)(FR:0.62)

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 0.58
Total Depth (ft) = 3.00 Q (cfs) = 3.200

Area (sqft) = 1.18
Invert Elev (ft) = 10.00 Velocity (ft/s) = 2.72
Slope (%) = 1.74 Wetted Perim (ft) = 423
N-Value = 0.030 Crit Depth, Yc (ft) = 0.56

Top Width (ft) = 4.06
Calculations EGL (ft) = 0.69
Compute by: Known Q
Known Q (cfs) = 3.20
Elev (ft) Section Depth (ft)
14.00 4.00
13.00

/ 3.00

12.00 2.00
\

11.00 1.00
A4
10.00 0.00
9.00 -1.00
0 5 10 15 20 25 30 35

Reach (ft)



Channel Report

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

DP 2.0 Swale (100-Year)(FR:0.71)

Triangular
Side Slopes (z:1)
Total Depth (ft)

Invert Elev (ft)
Slope (%)
N-Value

Calculations

Compute by:
Known Q (cfs)

Elev (ft)

Highlighted
4.00, 3.00 Depth (ft)
3.00 Q (cfs)

Area (sqft)
10.00 Velocity (ft/s)
1.74 Wetted Perim (ft)
0.030 Crit Depth, Yc (ft)

Top Width (ft)
EGL (ft)

Known Q

= 19.60

Drainage map shows a
street slope of 1.0%
(west of Mesilla Ct).
Please confirm swale
slope.

Section

Friday, Jun 9 2023

1.14
19.60
4.55
4.31
8.31
1.15
7.98
1.43

14.00

13.00

12.00

11.00

10.00

9.00

10 15 20 25

Reach (ft)

30

35

Depth (ft)

4.00

3.00

2.00

1.00

0.00

-1.00


CDurham
Callout
Drainage map shows a street slope of 1.0% (west of Mesilla Ct). Please confirm swale slope.


Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Apr 19 2023

DP 2.1 Swale (5-Year)(FR:0.51)

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 0.89
Total Depth (ft) = 3.00 Q (cfs) = 7.600

Area (sqft) = 2.77
Invert Elev (ft) = 10.00 Velocity (ft/s) = 2.74
Slope (%) = 1.00 Wetted Perim (ft) = 6.48
N-Value = 0.030 Crit Depth, Yc (ft) = 0.79

Top Width (ft) = 6.23
Calculations EGL (ft) = 1.01
Compute by: Known Q
Known Q (cfs) = 7.60
Elev (ft) Section Depth (ft)
14.00 4.00
13.00

/ 3.00

12.00 2.00
\

11.00 \ 7 1.00

10.00 0.00

9.00 -1.00
0 5 10 15 20 25 30 35

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Apr 19 2023

DP 2.1 Swale (100-Year)(FR:0.57)

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 1.57
Total Depth (ft) = 3.00 Q (cfs) = 35.00

Area (sqft) = 8.63
Invert Elev (ft) = 10.00 Velocity (ft/s) = 4.06
Slope (%) = 1.00 Wetted Perim (ft) = 11.44
N-Value = 0.030 Crit Depth, Yc (ft) = 1.45

Top Width (ft) = 10.99
Calculations EGL (ft) = 1.83
Compute by: Known Q
Known Q (cfs) = 35.00
Elev (ft) Section Depth (ft)
14.00 4.00
13.00

/ 3.00

12.00 2.00
N /

11.00 \\ 1.00

10.00 0.00

Il

9.00 -1.00

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Apr 19 2023

DP 2.2 Swale (5-Year)(FR:0.69)

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 1.00
Total Depth (ft) = 3.00 Q (cfs) = 10.50

Area (sqft) = 3.50
Invert Elev (ft) = 10.00 Velocity (ft/s) = 3.00
Slope (%) = 1.00 Wetted Perim (ft) = 7.29
N-Value = 0.030 Crit Depth, Yc (ft) = 0.90

Top Width (ft) = 7.00
Calculations EGL (ft) =1.14
Compute by: Known Q
Known Q (cfs) = 10.50
Elev (ft) Section Depth (ft)
14.00 4.00
13.00

/ 3.00

12.00 2.00
\

11.00 \ z 1.00

10.00 0.00

9.00 -1.00
0 5 10 15 20 25 30 35

Reach (ft)



Channel Report

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

DP 2.2 Swale (100-Year)(FR:0.59)

Triangular
Side Slopes (z:1)
Total Depth (ft)

Invert Elev (ft)
Slope (%)
N-Value

Calculations

Highlighted
4.00, 3.00 Depth (ft)
3.00 Q (cfs)

Area (sqft)
10.00 Velocity (ft/s)
1.00 Wetted Perim (ft)
0.03 Crit Depth, Yc (ft)

Top Width (ft)
EGL (ft)

Wednesday, Apr 19 2023

1.79
50.00
11.21
4.46
13.04
1.67
12.53
2.10

Compute by: Known Q Drainage plan shows a
Known Q (cfs) = 50.00 street slope of 1.74%.
Please confirm swale slope
and revise as needed.
Elev (ft .
() Section
14.00
13.00 /
12.00
N\ 4 /
11.00 \
10.00
9.00
0 10 15 20 25 30 35

Reach (ft)

Depth (ft)

4.00

3.00

2.00

1.00

0.00

-1.00


CDurham
Callout
Drainage plan shows a street slope of 1.74%. Please confirm swale slope and revise as needed.


Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Apr 19 2023

DP 2.3 Swale (5-Year)(FR:0.70)

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 045
Total Depth (ft) = 3.00 Q (cfs) = 1.900

Area (sqft) = 0.71
Invert Elev (ft) = 10.00 Velocity (ft/s) = 2.68
Slope (%) = 2.33 Wetted Perim (ft) = 3.28
N-Value = 0.030 Crit Depth, Yc (ft) = 0.45

Top Width (ft) = 3.15
Calculations EGL (ft) = 0.56
Compute by: Known Q
Known Q (cfs) = 1.90
Elev (ft) Section Depth (ft)
14.00 4.00
13.00

/ 3.00

12.00 2.00
\

11.00 \ 1.00

10.00 0.00

Il<

9.00 -1.00

Reach (ft)



Channel Report

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

DP 2.3 Swale (100-Year)(FR:0.77)

Wednesday, Apr 19 2023

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 0.73
Total Depth (ft) = 3.00 Q (cfs) = 7.000

Area (sqft) = 1.87
Invert Elev (ft) = 10.00 Velocity (ft/s) = 3.75
Slope (%) = 2.33 Wetted Perim (ft) = 5.32
N-Value = 0.03 Crit Depth, Yc (ft) = 0.76

Top Width (ft) = 5.11
Calculations EGL (ft) = 0.95
Compute by: Known Q Drainage plan shows a
Known Q (cfs) = 7.00 street slope of 1.09%.

Please confirm swale slope
and revise as needed.
Elev (ft) Section
14.00
13.00 /
12.00 \
11.00 N\
v
10.00
9.00
0 10 15 20 25 30 35

Reach (ft)

Depth (ft)

4.00

3.00

2.00

1.00

0.00

-1.00


CDurham
Callout
Drainage plan shows a street slope of 1.09%. Please confirm swale slope and revise as needed.


Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Apr 19 2023

DP 3 Swale (5-Year)(FR:0.56)

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 0.29
Total Depth (ft) = 3.00 Q (cfs) = 0.500

Area (sqft) = 0.29
Invert Elev (ft) = 10.00 Velocity (ft/s) = 1.70
Slope (%) = 1.94 Wetted Perim (ft) = 2.11
N-Value = 0.030 Crit Depth, Yc (ft) = 0.27

Top Width (ft) = 2.03
Calculations EGL (ft) = 0.33
Compute by: Known Q
Known Q (cfs) = 0.50
Elev (ft) Section Depth (ft)
14.00 4.00
13.00

/ 3.00

12.00 2.00
\

11.00 \ 1.00

10.00 0.00

9.00 -1.00

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Apr 19 2023

DP 3 Swale (100-Year)(FR:0.62)

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 042
Total Depth (ft) = 3.00 Q (cfs) = 1.400

Area (sqft) = 0.62
Invert Elev (ft) = 10.00 Velocity (ft/s) = 2.27
Slope (%) = 1.94 Wetted Perim (ft) = 3.06
N-Value = 0.030 Crit Depth, Yc (ft) = 0.40

Top Width (ft) = 2.94
Calculations EGL (ft) = 0.50
Compute by: Known Q
Known Q (cfs) = 1.40
Elev (ft) Section Depth (ft)
14.00 4.00
13.00

/ 3.00

12.00 2.00
\

11.00 \ 1.00

10.00 0.00

i<

9.00 -1.00

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Jun 9 2023

DP 6 Swale (5-Year)(FR:0.56)

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 0.59
Total Depth (ft) = 3.00 Q (cfs) = 3.000

Area (sqft) = 1.22
Invert Elev (ft) = 10.00 Velocity (ft/s) = 2.46
Slope (%) = 1.42 Wetted Perim (ft) = 4.30
N-Value = 0.030 Crit Depth, Yc (ft) = 0.54

Top Width (ft) = 413
Calculations EGL (ft) = 0.68
Compute by: Known Q
Known Q (cfs) = 3.00
Elev (ft) Section Depth (ft)
14.00 4.00
13.00

/ 3.00

12.00 2.00
\

11.00 \ 1.00

10.00 0.00

I|<

9.00 -1.00

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Jun 9 2023

DP 6 Swale (100-Year)(FR:0.64)

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 1.18
Total Depth (ft) = 3.00 Q (cfs) = 19.30

Area (sqft) = 4.87
Invert Elev (ft) = 10.00 Velocity (ft/s) = 3.96
Slope (%) = 1.42 Wetted Perim (ft) = 8.60
N-Value = 0.030 Crit Depth, Yc (ft) = 1.14

Top Width (ft) = 8.26
Calculations EGL (ft) = 142
Compute by: Known Q
Known Q (cfs) = 19.30
Elev (ft) Section Depth (ft)
14.00 4.00

13.00 / 3.00

12.00 2.00
\

11.00 \\ 1.00

10.00 0.00

9.00 -1.00
0 5 10 15 20 25 30 35

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Jun 9 2023

DP 8 Swale (5-Year)(FR:0.54)

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 0.48
Total Depth (ft) = 3.00 Q (cfs) = 1.700

Area (sqft) = 0.81
Invert Elev (ft) = 10.00 Velocity (ft/s) = 2.1
Slope (%) = 1.42 Wetted Perim (ft) = 3.50
N-Value = 0.030 Crit Depth, Yc (ft) = 0.43

Top Width (ft) = 3.36
Calculations EGL (ft) = 0.55
Compute by: Known Q
Known Q (cfs) = 1.70
Elev (ft) Section Depth (ft)
14.00 4.00
13.00

/ 3.00

12.00 2.00
\

11.00 \ 1.00

10.00 0.00

Il<

9.00 -1.00

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Jun 9 2023

DP 8 Swale (100-Year)(FR:0.61)

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 0.81
Total Depth (ft) = 3.00 Q (cfs) = 7.200

Area (sqft) = 2.30
Invert Elev (ft) = 10.00 Velocity (ft/s) = 3.14
Slope (%) = 1.42 Wetted Perim (ft) = 5.90
N-Value = 0.030 Crit Depth, Yc (ft) = 0.77

Top Width (ft) = 5.67
Calculations EGL (ft) = 0.96
Compute by: Known Q
Known Q (cfs) = 7.20
Elev (ft) Section Depth (ft)
14.00 4.00
13.00

/ 3.00

12.00 2.00
\

11.00 N\ <7 1.00

10.00 0.00

9.00 -1.00
0 5 10 15 20 25 30 35

Reach (ft)



Channel Report

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

DP 13 Swale (5-Year)(FR:0.42)

Wednesday, Apr 19 2023

Triangular Highlighted
Side Slopes (z:1) = 3.00, 4.00 Depth (ft) = 0.35
Total Depth (ft) = 3.00 Q (cfs) = 0.600
Area (sqft) = 043
Invert Elev (ft) = 10.00 Velocity (ft/s) = 1.40
Slope (%) = 1.00 Wetted Perim (ft) = 2.55
N-Value = 0.030 Crit Depth, Yc (ft) = 0.29
Top Width (ft) = 245
Calculations EGL (ft) = 0.38
Compute by: Known Q
Known Q (cfs) = 0.60
Elev (ft) Section
14.00
13.00 /
12.00 /
11.00 \ /
AV 4
10.00
9.00
0 5 10 15 20 25 30 35

Reach (ft)

Depth (ft)

4.00

3.00

2.00

1.00

0.00

-1.00



Channel Report

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

DP 13 Swale (100-Year)(FR:0.47)

Wednesday, Apr 19 2023

Triangular Highlighted
Side Slopes (z:1) = 3.00, 4.00 Depth (ft) = 0.55
Total Depth (ft) = 3.00 Q (cfs) = 2.100
Area (sqft) = 1.06
Invert Elev (ft) = 10.00 Velocity (ft/s) = 1.98
Slope (%) = 1.00 Wetted Perim (ft) = 4.01
N-Value = 0.030 Crit Depth, Yc (ft) = 0.47
Top Width (ft) = 3.85
Calculations EGL (ft) = 0.61
Compute by: Known Q
Known Q (cfs) = 210
Elev (ft) Section
14.00
13.00 /
12.00 /
11.00 \ /
AV 4
10.00
9.00
0 5 10 15 20 25 30 35

Reach (ft)

Depth (ft)

4.00

3.00

2.00

1.00

0.00

-1.00



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Apr 19 2023

DP 16 Swale (5-Year)(FR:0.48)

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 0.39
Total Depth (ft) = 3.00 Q (cfs) = 0.900

Area (sqft) = 0.53
Invert Elev (ft) = 10.00 Velocity (ft/s) = 1.69
Slope (%) = 1.09 Wetted Perim (ft) = 2.84
N-Value = 0.030 Crit Depth, Yc (ft) = 0.34

Top Width (ft) = 2.73
Calculations EGL (ft) = 043
Compute by: Known Q
Known Q (cfs) = 0.90
Elev (ft) Section Depth (ft)
14.00 4.00
13.00

/ 3.00

12.00 2.00
\

11.00 \ 1.00

10.00 0.00

Il

9.00 -1.00

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Apr 19 2023

DP 16 Swale (100-Year)(FR:0.51)

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 0.74
Total Depth (ft) = 3.00 Q (cfs) = 4.800

Area (sqft) = 1.92
Invert Elev (ft) = 10.00 Velocity (ft/s) = 2.50
Slope (%) = 1.09 Wetted Perim (ft) = 5.39
N-Value = 0.030 Crit Depth, Yc (ft) = 0.66

Top Width (ft) = 518
Calculations EGL (ft) = 0.84
Compute by: Known Q
Known Q (cfs) = 4.80
Elev (ft) Section Depth (ft)
14.00 4.00
13.00

/ 3.00

12.00 2.00
\

11.00 1.00
\ | &z
10.00 0.00
9.00 -1.00
0 5 10 15 20 25 30 35

Reach (ft)



PIPE OUTFALL RIPRAP SIZING CALCULATIONS

Subdivision: Saddlehorn Ranch Filing 4
Location: El Paso County

Project Name:
Project No.:
Calculated By:
Checked By:
Date:

Saddlehorn Ranch

25142.06

AAM

TBD

3/1/22

STORM DRAIN SYSTEM

DESIGN POINT 1 DESIGN POINT 6 DESIGN POINT 8 Notes
Qe (cFs): 109 193 22 5??&3:2 the greater of proposed
Conduit Pipe Pipe Pipe
D ., Pipe Diameter (in): 30 30 24
W, Box Width (ft): N/A N/A N/A
H, Box Height (ft): N/A N/A N/A
Y,, Tailwater Depth (ft): 1.95 1.95 1.55 If unknown, use Y, /D . (or H)=0.4
Y./Dc orY./H 0.78 0.78 0.78
Q/D*° or Q/(WH*?) 1.04 1.95 1.27
Supercritical? No No No
Y ,, Normal Depth (ft) [Supercritical]: 0.00 0.00 0.00
D, H, (in) [Supercritical]: N/A N/A N/A D,=(D +Y,)/2
Riprap d 5, (in) [Supercritical]: N/A N/A N/A
Riprap d 5o (in) [Subcritical]: 0.97 1.82 0.95
Required Riprap Size: L L L Fig. 9-38 or Fig. 9-36
d s (in): 9 9 9
Expansion Factor, 1/(2 tan8): 6.75 6.75 6.75 Read from Fig. 9-35 or 9-36
9: 0.07 0.07 0.07
Erosive Soils? No No No
Area of Flow, A, (ft): 1.47 2.76 1.03 A,.=Q/V
Length of Protection, L , (ft): -11.8 7.3 9.0 L=(1/(2 tan 8))(At/Yt - D)
Min Length (ft) 7.5 7.5 6.0 Min L=3D or 3H
Max Length (ft) 25.0 25.0 20.0 Max L=10D or 10H
Min Bottom Width, T (ft): 0.8 1.4 0.7 T=2*(L,*tan0)+W
Design Length (ft) 7.5 7.5 6.0
Design Width (ft) 0.8 1.4 0.7
Riprap Depth (in) 18 18 18 Depth=2(ds)
Type |l Bedding Depth (in)* 6 6 6 *Not used if Soil Riprap
Cutoff Wall No No No
Cutoff Wall Depth (ft) Depth of Riprap and Base
Cutoff Wall Width (ft)

Note: No Type |l Base to be used if Soil Riprap is specified within the plans
* For use when the flow in the culvert is supercritical (and less than full).

Add culvert name from plans to this table as well so it is easy to verify all culverts shown on the
plans are located here. The plans show 7 culvert profiles, but there are only 5 in these tables.

Verify all culverts are in this appendix.

X:\2510000.al1\2514206\Excel\Drainage\Filing 4 Drainage Calcs_v2.07.xlsm

Page 1 of 2 5/9/2023


Mikayla Hartford
SW - Textbox
Add culvert name from plans to this table as well so it is easy to verify all culverts shown on the plans are located here. The plans show 7 culvert profiles, but there are only 5 in these tables. Verify all culverts are in this appendix.


PIPE OUTFALL RIPRAP SIZING CALCULATIONS

Subdivision: Saddlehorn Ranch Filing 4
Location: El Paso County

Project Name
Project No.
Calculated By:
Checked By
Date

Saddlehorn Ranch

25142.06

AAM

TBD

3/1/22

STORM DRAIN SYSTEM

DESIGN POINT 13 | DESIGN POINT 16 DESIGN POINT Notes
Qe (cFs): il 48 5??&3:2 the greater of proposed
Conduit Pipe Pipe
D ., Pipe Diameter (in): 18 18
W, Box Width (ft): N/A N/A
H, Box Height (ft): N/A N/A
Y., Tailwater Depth (ft): 1.05 1.20 If unknown, use ¥ /D . (or H)=0.4
Y./Dc orY/H 0.70 0.80
Q/D*° or Q/(WH*?) 0.76 1.74
Supercritical? No No
Y ,, Normal Depth (ft) [Supercritical]: 0.00 0.00
D,,H, (in) [Supercritical]: N/A N/A Do=(D +Y,)/2
Riprap d 5, (in) [Supercritical]: N/A N/A
Riprap d 5o (in) [Subcritical]: 0.48 0.94
Required Riprap Size: L L Fig. 9-38 or Fig. 9-36
d 5 (in): 9 9
Expansion Factor, 1/(2 tan8): 6.75 6.75 Read from Fig. 9-35 or 9-36
9: 0.07 0.07
Erosive Soils? No No
Area of Flow, A, (ft): 0.30 0.69 A, =Q/V
Length of Protection, L, (ft): -8.2 6.3 L=(1/(2 tan 0))(At/Yt - D)
Min Length (ft) 45 45 Min L=3D or 3H
Max Length (ft) 15.0 15.0 Max L=10D or 10H
Min Bottom Width, T (ft): 0.3 0.6 T=2*(L,*tanB)+W
Design Length (ft) 4.5 4.5
Design Width (ft) 0.3 0.6
Riprap Depth (in) 18 18 Depth=2(ds)
Type |l Bedding Depth (in)* 6 6 *Not used if Soil Riprap
Cutoff Wall No No
Cutoff Wall Depth (ft) Depth of Riprap and Base
Cutoff Wall Width (ft)

Note: No Type |l Base to be used if Soil Riprap is specified within the plans
* For use when the flow in the culvert is supercritical (and less than full).

X:\2510000.al1\2514206\Excel\Drainage\Riprap Supplemental Calcs\Riprap_2_Filing 4 Drainage Calcs_v2.07.xIsm

Page 1 of 2 5/9/2023



© = Expansion Angle

. -
2tan @
14 ()]
Qp2
e
~—
~
\

H

\\Q
\‘.
S
N\
e
N\

EXPANSION FACTOR ,
N
"\

\\\
\
\

o I
o} A 2 3 4 S5 6 7 .8
TAILWATER DEPTH/ CONDUIT HEIGHT, Y4/D

Figure 9-35. Expansion factor for circular conduits

© = Expansion Angle

~

1
2 tan ©
1] o
\
\

Z
RSN A4

1 |

»
5

// =t
ivivive
/D
//b‘

©
P
TaLE
<>

EXPANSION FACTOR,
N (7]
\
\

/
/V/
[ AA

0 R 2 3 4 5 6 r 4 8 S 10
TAILWATER DEPTH/ CONDUIT HEIGHT -Y;/H

k\d

Figure 9-36. Expansion factor for rectangular conduits

X:\2510000.al\2514206\Excel\Drainage\Filing 4 Drainage Calcs_v2.07.xIsm Page 2 of 2 4/18/2023



Final Drainage Report
Filing 4 - Saddlehorn Ranch

APPENDIX D

WATER QUALITY AND DETENTION CALCULATIONS
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POND C FOREBAY VOLUME REQUIREMENTS

Equation 3-1 WQCV= a(0.911%-1.191 *+0.7811)
a=1 (40 hour drain time)
PROPOSED FOREBAY =211 WQCV= 0.120148
Equation 3-3 V=(WQCV/12)A
PROPOSED FOREBAY A=5.30 Acres V= 0.053
3% OF WQCV

FOREBAY TOTAL VOLUME= .03(V)
VOLUME REQUIRED FOR PROPOSED FOREBAY = 0.002 AC-FT
VOLUME PROVIDED FOR PROPOSED FOREBAY = 0.005 AC-FT

Q100 DISCHARGES 2% OF Q10
Q100 PROPOSED FOREBAY=  .02*7.0 CFS= 0.14 CFS

69 CF

210 CF



Weir Report

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

Pond C Forebay 1 Notch

Wednesday, Mar 2 2022

V-Notch Weir Highlighted
Crest = Sharp Depth (ft) = 0.83
Angle (Deg) =10 Q (cfs) = 0.140
Total Depth (ft) = 2.50 Area (sqft) = 0.06
Velocity (ft/s) = 2.30
Calculations Top Width (ft) = 0.15
Weir Coeff. Cw = 0.22
Compute by: Known Q
Known Q (cfs) = 0.14
Depth (ft) Pond C Forebay 1 Notch Depth (ft)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 0.00
-1.00 -1.00
0 1 2 3 4 5 7 8 10 11
Weir W.S.

Length (ft)



POND D FOREBAY VOLUME REQUIREMENTS

Equation 3-1 WQCV= a(0.911%-1.191 *+0.7811)
a=1 (40 hour drain time)

Proposed Forebay |=.167 WQCV= 0.10131
Equation 3-3 V=(WQCV/12)A
Proposed Forebay A= 25.94 Acres V=" 0.219
3% OF WQCV
FOREBAY TOTAL VOLUME= .03(V)

VOLUME REQUIRED FOR PROPOSED FOREBAY= 0.007 AC-FT
VOLUME PROVIDED FOR PROPOSED FOREBAY = 0.014 AC-FT
Q100 Discharges 2% OF Q109

Q190 Proposed Forebay 1= .02*28.7 CFS= .57 CFS

286 CF

615 CF



Weir Report

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

Pond D Forebay 1 Notch

Wednesday, Mar 2 2022

V-Notch Weir Highlighted
Crest = Sharp Depth (ft) = 1.46
Angle (Deg) =10 Q (cfs) = 0.570
Total Depth (ft) = 2.50 Area (sqft) = 0.19
Velocity (ft/s) = 3.04
Calculations Top Width (ft) = 0.26
Weir Coeff. Cw = 0.22
Compute by: Known Q
Known Q (cfs) = 0.57
Depth (ft) Pond D Forebay 1 Notch Depth (ft)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 0.00
-1.00 -1.00
0 1 2 3 4 5 6 7 8 10 11
Weir W.S.

Length (ft)



Final Drainage Report
Filing 4 - Saddlehorn Ranch

APPENDIX E

REFERENCE MATERIALS

15



Eﬁe t.:twe Date

“ " [Pageacia. . Issue Data DCT 2[] 2004

FEB 162005 [cosotio: abanooerp Jrowwr]

LEICSN T Py Y -.I..—J-h- i

Federal Emergency Management Ageney
| Washington, D.C. 20472

LETTER OF MAP REVISION

DETERMINATION DOCUMENT (CONTINUED)

PUBLIC NOTIFICATION OF REVISION

Within 90 days of the second publication in the local newspaper, a citizen may request that we reconsider this determination. Any
request for reconsideration must be based on scientific or technical data. Therefore, this letier will be effective only after the 90-day
appeal period has elapsed and we have resolved any appeals that we receive during this appeal period. Until thxs LOMR is effective, the
revised BFEs presented in this LOMR may be changed.

A notice of changes will be published in the Federal Register. This information also will be published in your local newspaper on or

about the dates listed below.
LOCAL NEWSPAPER Name: El Paso County News
Dates: 11/10/2004 11/17/2004
PUBLIC NOTIFICATION

_ BFE(FEETNGVD) | MAPPANEL
FLOODING SOURCE LLOCATION OF REFERENCED ELEVATION —EFFECIIVE | REVISED | NUMBER(S)

Approximately 310 feet upstream of confluence with Gelck
Ranch West Tributary 08041C0575 F

Approximately 3,140 feet upstream of confluence with Geick
Ranch West Tributary
Approximately 8,100 feet downstream of Curtis Road

Approximately 300 feet upstream of Curtis Road T
Approximately 4,000 feet downstream of Curtis Road
Approximately 300 feet upstream of Curtis Road

Haegler Ranch Tributary 2

0RO41COST5 F

08041CO575 F
08041C0575 F
0B041CO575 F

- 0B041CO575 F

Haegler Ranch Tributary 3

Haegler Ranch Trikutary 4

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. if
you have any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2677 (1-877-FEMA MAP) or by letter
addressed to the LOMR Depot, 3601 Eisenhower Avenue, Alexandria, VA 22304. Additional information about the NFIP is available on our website at

http://ivww.fema.gov/nfip.
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CHANGES ARE MADE IN DETERMINATIONS OF BASE FLOOD ELEVATIONS FOR THE
UNINCORPORATED AREAS OF EL PASO COUNTY, COLORADO, UNDER THE NATIONAL
FLOOD INSURANCE PROGRAM

On March 17, 1997, the Department of Homeland Security’s Federal Emergency Management Agency
identified Special Flood Hazard Areas (SFHASs) in the unincorporated areas of El Paso County, Colorado,
through issuance of a Flood Insurance Rate Map (FIRM). The Mitigation Division has determined that
modification of the elevations of the flood having a 1-percent chance of being equaled or exceeded in any
given year (base flood) for certain locations in this community is appropriate. The modified Base Flood
Elevations (BFEs) revise the FIRM for the community.

The changes are being made pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (Public
Law 93-234) and are in accordance with the National Flood Insurance Act of 1968, as amended
(Title XIIT of the Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C.
4001-4128, and 44 CFK Part 65.

A hydraulic analysis was performed to incorporate new hydrologic, hydraulic, and topographic data for
Haegler Ranch Tributary 2 from approximately 310 feet upstream to approximately 3,140 feet upstream
of the confluence with Geick Ranch West Tributary; for Haegler Ranch Tributary 3 from approximately
8,100 feet downstream to approximately 400 feet upstream of Curtis Road; and for Haegler Ranch
Tributary 4 from approximately 4,100 feet downstream to approximately 400 feet upstream of Curtis
Road. This has resulted in increases and decreases in SFHA width and increased BFEs for the
abave-mentioned tributaries. The table below indicates existing and modified BFEs for selected locations
‘along the affected lengths of the flooding source(s) cited above.

Existing BFE Modified BFE
Location - (fect)* (fect)*
Haegler Ranch Tributary 2:
Approximately 310 feet upstream of confluence with
Geick Ranch West Tributary | None 6,735
Approximately 3,140 feet upstream of confluence with
Geick Ranch West Tributary None 6,779
Haegler Ranch Tributary 3:
Approximately 8,100 feet downstream of Curtis Road None 6,672
Approximately 300 feet upstream of Curtis Road None 6,769
Haegler Ranch Tributary 4:
Approximately 4,000 feet downstream of Curtis Road None 6,688
Approximately 300 feet upstream of Curtis Road None 6,758

*National Geodetic Vertical Datum, rounded to nearest whole foot

Under the above-mentioned Acts of 1968 and 1973, the Mitigation Division must develop critena for
floodplain management. To participate in the National Flood Insurance Program (NFIP), the community
must use the modified BFEs to administer the floodplain management measures of the NFIP. These
modified BFEs will also be used to calculate the appropriate flood insurance premium rates for new
buildings and their contents and for the second layer of insurance on existing buildings and contents.




2

Upon the second publication of notice of these changes in this newspaper, any person has 90 days in
which he or she can request, through the Chief Executive Officer of the community, that the Mitigation
Division reconsider the determination. Any request for reconsideration must be based on knowledge of
changed conditions or new scientific or technical data. All interested parties are on notice that until the
00-day period elapses, the Mitigation Division’s determination to modify the BFEs may itself be changed.

Any person having knowledge or wishing to comment on these changes should immediately notify:

The Honorable Chuck Brown
Chairman, El Paso County

Board of Commissioners

27 Vermijo Avenue
Colorado Springs, CO 80903-2208




Flooding Source and Location

Haeglef