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The attached drainage plan and report were prepared under my direction and supervision and are correct
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established by EIl Paso County for drainage reports and said report is in conformity with the master plan
of the drainage basin. | accept responsibility for any liability caused by any negligent acts, errors, or
omissions on my part in preparing this report. '

Bryan Law, Colorado-P.E. # 25043 o, R Date
For and On Behalf of JR Engineering, LLC .~ "-.. .-~
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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 EI Paso County Land Development Code, Drainage
Criteria Manual, Volumes 1 and 2 and Engineering Criteria Manual, as amended.

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

This document is the Final Drainage report for Filing 2 of Saddlehorn Ranch Early Grading. The purpose
of this report is to:

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

2. Recommend necessary storm water facilities to collect and convey storm runoff from the
proposed development during early grading operations 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 2, known as “Filing 2” from herein, is a parcel of land located in
Section 3 and 10, Township 13 South, Range 65 West of the 6" Principal Meridian in El Paso County,
Colorado. Saddlehorn Ranch is an 824 acre, rural, single family-development. Filing 2 is 176 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 2 is bound by future
filings to the North and East while it is bound by Curtis Road to the West and to the South by Saddlehorn
Filing 1. A vicinity map is presented in Appendix A.

Currently, there are two major Drainageway that will receive flows from Filing 2: Haegler Ranch
Tributary 6 (T-6) 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.

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

Description of Property

Filing 2 is currently unoccupied and undeveloped. The existing ground cover is sparse vegetation and
open space, typical of a Colorado rolling range land condition. In general, Filing 2 slopes from northwest
to southeast and the existing drainageways follows this topography.
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Per a NRCS web soil survey of the area, Filing 2 is made up of Type A and D soils. Type A soils cover
roughly 79% of Filing 2 while Type D soils cover 21% of Filing 2. 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.

Floodplain Statement

Based on the FEMA FIRM Map number 08041C0558G, dated December 7, 2018, Filing 2 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 2 will occur in Zone X. The FIRM Map has been presented in Appendix A.

DRAINAGE BASINS AND SUB-BASINS

Existing Major Basin Descriptions

Filing 2 lies within Haegler Ranch Drainage Basin based on the “Haegler Ranch Drainage Basin
Planning Study” prepared by URS Corporation in May 2009.

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.

The “Haegler Ranch Drainage Basin Planning Study” was used to establish a stormwater management
plan for the existing and future stormwater infrastructure needs within the Haegler Ranch Drainage Basin.
Based on provided drainage maps and analysis, in the existing condition Haegler Ranch contributes a total
of 710 cfs onto the site. Of the 710 cfs, 590 cfs crosses Curtis Road in an existing 24” CMP onto the site.
Major Drainageway MS-06 conveys the stormwater through the site and to its off-site confluence with
Major Drainageway MS-05. The remaining 120 cfs crosses Curtis Road in an existing 36” CMP onto the
site. Major Drainageway T-6 conveys the stormwater through the site and to its off-site confluence with
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Major Drainageway MS-05. Both Curtis Road culverts are undersized for existing and future flows and
overtopping occurs locally near the culvert crossings. Overtopping at the intersection of Curtis Road and
T-6 is contained within the 100-year floodplain and will not affect proposed lots. The overtopping at the
intersection of MS-06 and Curtis Road is not contained within the 100-year floodplain limits. Therefore,
at time of Final Drainage Report for Saddlehorn Filing 3, berming will be provided that will protect
proposed lots from overtopping flows.

The Haegler Ranch DBPS evaluated two detention alternatives for the drainage basin: region and sub
regional. In the regional approach, it is recommended the existing 36” CMP be upsized to a 60” RCP. In
the sub-regional approach, this culvert is recommended to be left in its existing condition.

The existing 36” CMP culvert will not be upsized within the context of this report and development. The
culvert is owned by El Paso County and timing of improvements, if any, will be controlled by the County.

Furthermore, the Haegler Ranch DBPS recommends channel improvements within drainageways
MS-06 and T-6. Per the Haegler Ranch DBPS, all recommended channel sections are trapezoidal
with side slopes of 4:1 and a maximum depth of five feet. Within the limits of the site, three (3)
channel bottom widths are recommended for MS-06. The first reach, from station 0+00 — 31+34, is
proposed with a 15” bottom width, the second reach from 31+34 to 74+61, MS-06 is proposed with a
30’ bottom width, and the last reach from station 74+61 - 103+62 is proposed with a 20" channel
bottom. All MS-06 channel improvements will be proposed with the Filing 3 improvements. Per the
Haegler Ranch DBPS sub-regional detention alternative, channel and culvert improvements are only
proposed through proposed developments, or where the existing conditions are undersized. For the
Filing 2 development, no existing conditions are undersized for the development and the proposed
Pond F prevents any negative impacts to the drainageway. Discussions with the county during the
preliminary planning phase also determined that the proposed MS-06 improvements would be
constructed with the San Isidro culvert crossing improvements, and with the Saddlehorn Filing 3 and
Filing 5 developments. All Drainageway T-6 improvements have been proposed with the Filing 1
improvements. See recommended channel improvement sheets from the Haegler Ranch DBPS presented
in Appendix E.

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 2 will utilize an on-site full spectrum water
quality and detention pond instead. This full spectrum detention pond will limit developed discharge into
the MS-06 Drainageway 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.
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Of the three drainageways that were evaluated in the LOMR, Haegler Ranch Tributary 3 and 4 run
adjacent to Filing 2. Within the boundary of the proposed development, Haegler Ranch Tributary 3 is
synonymous with MS-06 and Haegler Ranch Tributary 4 is synonymous with T-6 from the Haegler
Ranch DBPS. The purpose of the LOMR was to revise the flood hazard depicted in the current Flood
Insurance Study. Per the LOMR, an existing 100-year flow of 130 cfs crosses onto Filing 1 in Haegler
Ranch Tributary 4. The off-site flow of 130 cfs carried within Tributary 4 was used to design the 84” RCP
culvert and associated channel improvements outlined in the Filing 1 report. The off-site flow of 505 cfs
carried with Tributary 3 through the site will be used to design the culvert crossing at San Isidro Trail
with Filing 3.

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

Major Drainageway Naming Conventions
Saddlehorn .
Ranch Rlz;ircﬁﬁgﬁ;_ Per Geick Ranch DBPS: Per Sarlltgll\:/leRS_prmgs
MDDP/PDR: ' '
MS-06 Main Sé(ér)n (MS- N/A* Haegler Ranch Tributary 3
T-6 Tributary 6 (T-6) N/A* Haegler Ranch Tributary 4

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

Major Drainageways: 100-Year Flow Comparison

Contributing .
. Q00 Per Haegler Qo0 Per Geick Qo0 Per Sante Fe
Drainageway Name Arﬁ?i ()Sq' Ranch DBPS: Ranch DBPS: Springs LOMR:
MS-06 @ Curtis Road 1.05 590 cfs N/A* 505 cfs
T-6 @ Curtis Road 0.39 120 cfs N/A* 130 cfs

*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 the associated full spectrum water quality pond were established. As it pertains to
Filing 2, one full spectrum water quality pond is recommended. Roadside ditches and local street culverts
will be utilized to capture and convey Filing 2’s runoff to the water quality pond. The proposed water
quality pond will discharge into Drainageway MS-06 at less than historic rates.
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All improvements to the Drainageway T-6, were proposed with the Filing 1 improvements. These
improvements included an 84” reinforced concrete pipe (RCP) culvert at the crossing of Del Cerro Trail
and Drainageway T-6, in addition to channel improvements up and downstream of the culvert. These
culvert and channel improvements were designed to ensure a no-rise scenario in the floodplain.

Existing Sub-basin Drainage

On-site, existing sub-basin drainage patterns are generally from northwest to southeast by way of
Drainageway T-6 and MS-06. 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
and Preliminary Drainage Report for Saddlehorn Ranch. An existing drainage map has been provided in
Appendix E.

Proposed Sub-basin Drainage
The proposed Filing 2 basin delineation is as follows;

Basin F consists of Sub-Basins F1-F10 combining for a total of 93.35 acres. In its existing condition,
Basin F is rolling rangeland and runoff generally flows southeast towards Drainageway MS-06. In the
proposed condition, Basin F will be rural 2.5 acre lots, paved roadway, and will include Pond F. Runoff
from this basin will be collected in road side ditches and conveyed along Benito Wells Trail to Pond F.
Pond F will be a full spectrum water quality and detention pond and will release at less than historic rates
into Drainageway MS-06.

Basin G consists of Sub-basins G1-G2 combining for a total of 18.8 acres. In its existing condition, Basin
G is rolling rangeland and runoff generally flows south and east to Drainageway MS-06. In the proposed
condition, Basin G will be rural 2.5 acre lots and paved roadway. Sub-basins G1 & G2 are tributary to
Pond G, which was part of the Filing 1 improvements. In the Final Drainage Report for Saddlehorn —
Filing 1, Sub-basins G1 and G2 were referenced as F-G1 & F-G2. These were analyzed as developed
basins within the context of the Filing 1 report to adequately size ditches, culverts, and water quality pond
for the fully developed future condition. Runoff from this basin will be collected in road side ditches and
conveyed south along El Raiceno Trail and west along Carranza Trail to Pond G. Pond G is a full
spectrum water quality and detention pond and will release at less than historic rates into Drainageway T-
6.

Basin UD consists of Sub-basins UD1-UD5 combining for a total of 92.13 acres. In their existing
condition, these basins are rolling rangeland. Runoff from Basin UD1generally flows south and east to
Drainageway T-6. Basins UD2, UD4, & UDS5 generally flow south and east to Drainageway MS-06.
Basin UD-3 represents Drainageway MS-06 and the runoff generated along the Filing 2 boundary. In the
proposed condition, Basins UD1, UD2, UD4, and UD5 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.
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See Table 4 below for proposed Filing 2 Early Grading sediment basin parameters

Table 4: Sediment Basin Summary

Tributary Sediment Tributary Total Provided Maximum
Sub-Basin Basin Acres Detention Volume Discharge
Name Volume (ac-ft) (cfs)
(ac-ft)
F Sediment 95.54 1.66 3.011 0.251
Basin 1

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. Required detention volumes and allowable release rates were designed per USDCM and
CCS/EPCDCM. Pond sizing spreadsheets are presented in Appendix D.

Hydraulic Criteria

Autodesk Inc.’s Hydraflow Express Extension (VVolume 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. The runoff quantities, street grades, and
the USDCM Manual’s UD-Inlet spread sheet were utilized to determine the size of storm drain inlets and
street capacities. Swale cross sections have been presented in Appendix C.

Autodesk Inc.’s Hydraflow Express Extension (VVolume 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.
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DRAINAGE FACILITY DESIGN

General Concept

The proposed stormwater conveyance system was designed to convey the developed Filing 2 runoff
during interim early grading to Temporary Sediment Basin 1 via roadside ditches and local street culverts.
Temporary Sediment Basin 1 was designed to release at less than historic rates to minimize adverse
impacts downstream during early grading via the designed temporary outlet control.

The proposed early grading improvements are over designed for the current state of the project site. The
roadside swales along with the proposed culverts are designed to treat runoff for the completed
subdivision. During early grading operations the site will have minimal composite impervious surfaces
without the proposed roads and vacant lots. This will allow more runoff to infiltrate the ground, reducing
the amount of runoff that needs to be caught by the roadside swales and Sediment Basin 1.

Once the project progresses past early grading operations, Temporary Sediment Basin 1 will be converted
to a full spectrum water quality and detention pond (Pond F). The temporary outlet structure will be
replaced with a permanent outlet structure. Additionally, a concrete forebay along with a concrete trickle
channel will be installed. This full spectrum pond will release treated flows at less than historic rates to
minimize adverse impacts downstream. Pond F will discharge into Major Drainageway MS-06. The final
design for Pond F will be included in the Final Drainage report

All improvements aforementioned to Drainageway MS-06 shall be proposed with the Saddlehorn Filing 3
improvements. All improvements aforementioned to Drainageway T-6 have been proposed with the
Saddlehorn Filing 1 Improvements. Outfall protection from Pond F is the only improvement to
Drainageway MS-06 proposed with the Filing 2 improvements.

Specific Details

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 VVolumes: 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 2 utilizes roadside ditches with culvert crossings throughout.
These roadside ditches direct the on-site development flows to the proposed detention pond within the
project that releases at or below historic rates into Drainageway MS-06. Based upon the proposed
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reduction in released flows compared to the pre-developed flows, no impact to downstream Drainageway
MS-06 is anticipated.

Step 3, Provide WQCV: Runoff from this development is treated through capture and slow release of the
WQCYV in a full spectrum water quality and detention pond that is designed per current El Paso County
drainage criteria.

Step 4 Consider the need for Industrial and Commercial BMP’s: No industrial or commercial uses 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.

Water Quality

In accordance with Section 13.3.2.1 of the CCS/EPCDCM, full spectrum water quality and detention are
provided for all developed basins. Outlet structure release rates are limited to less than historic rates to
minimize adverse impacts to downstream stormwater facilities. Complete pond and outlet structure
designs are presented in Appendix D.

Erosion Control Plan

The El Paso County Drainage Criteria Manual specifies an Erosion Control Plan and associated cost
estimate must be submitted since this project is disturbing more than 1 acre. The Early Grading Erosion
Control Plan for Filing 2 is 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 824 Acre Metropolitan No. 1. Vegetation in the natural and improved portions of Drainageway T-6
with the Filing 1 improvements is the responsibility of 824 Acre Metropolitan District No. 1. This
includes all mowing, seeding and weed control activities. An Operation & Maintenance Plan will be
submitted concurrently with the final 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 not due with the early grading permit application. An estimate of basin fees
for the proposed development within Haegler Ranch drainage basin will be calculated and provided with
the Filing 2 Final Drainage Report.

SUMMARY

The proposed development remains consistent with pre-development drainage conditions with the
construction of the recommended drainage improvements, including ditches, culverts, detention ponds
and drainage channel improvements. The proposed development will not adversely affect the offsite
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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.
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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 20009.

5. The Santa Fe Springs — Haegler Ranch Drainage Basin LOMR, Federal Emergency Management
Agency, October 20, 2004.

6. Final Drainage Report for Saddlehorn Ranch — Filing 1, JR Engineering, May 7, 2020
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APPENDIX A

FIGURES AND EXHIBITS

11



\ %
0 \\J N
S NS
= X —~FALCON HIGHWAY N
) ) N
\( | =
‘o
D
@)
VICINITY MAP
SADDLEHORN RANCH FILING 2
25142.04
6/4/21
SHEET 1 OF 1
5000 2500 O 5000 10000 @ JR ENGINEERING
e — R —

A Westrian Company

ORIGINAL SCALE: 1" = 5000 Centenrial 303-T41-95% » Colorado Springs T19-503-2593

Fort Colins 970—491-9868 » wwwijrengneering.com




Hydrologic Soil Group—EI Paso County Area, Colorado
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Hydrologic Soil Group—EI Paso County Area, Colorado
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1:24,000.

Please rely on the bar scale on each map sheet for map
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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
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This product is generated from the USDA-NRCS certified data as
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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
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Hydrologic Soil Group—EI Paso County Area, Colorado

Description

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

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

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

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

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

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

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

Rating Options
Aggregation Method: Dominant Condition

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

USDA  Natural Resources Web Soil Survey 10/10/2018

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



NOTES TO USERS

This map is for use in administering the National Flood Insurance Program. It does
not necessarily identify all areas subject to flooding, particularly from local drainage
sources of small size. The community map repository should be consulted for
possible updated or additional flood hazard information.

To obtain more detailed information in areas where Base Flood Elevations (BFEs)
and/or floodways have been determined, users are encouraged to consult the Flood
Profiles and Floodway Data and/or Summary of Stillwater Elevations tables contained
within the Flood Insurance Study (FIS) report that accompanies this FIRM. Users
should be aware that BFEs shown on the FIRM represent rounded whole-foot
elevations. These BFEs are intended for flood insurance rating purposes only and
should not be used as the sole source of flood elevation information. Accordingly,
flood elevation data presented in the FIS report should be utilized in conjunction with
the FIRM for purposes of construction and/or floodplain management.

Coastal Base Flood Elevations shown on this map apply only landward of 0.0" North
American Vertical Datum of 1988 (NAVD88). Users of this FIRM should be aware
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
this jurisdiction.

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.

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
differences in map features across jurisdiction boundaries. These differences do not
affect the accuracy of this FIRM.

Flood elevations on this map are referenced to the North American Vertical Datum
of 1988 (NAVD88). 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://www.ngs.noaa.gov/ or contact the National Geodetic Survey at the following
address:

NGS Information Services
NOAA, N/INGS12

National Geodetic Survey
SSMC-3, #9202

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

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/.

Base Map information shown on this FIRM was provided in digital format by El Paso
County, Colorado Springs Utilities, and Anderson Consulting Engineers, Inc. These
data are current as of 2008.

This map reflects more detailed and up-to-date stream channel configurations and
floodplain delineations than those shown on the previous FIRM for this jurisdiction.
| The floodplains and floodways that were transferred from the previous FIRM may
have been adjusted to conform to these new stream channel configurations. As a
resuit, the Flood Profiles and Floodway Data tables in the Flood Insurance Study
Report (which contains authoritative hydraulic data) may reflect stream channel
distances that differ from what is shown on this map. The profile baselines depicted
on this map represent the hydraulic modeling baselines that match the flood profiles
and Floodway Data Tables if applicable, in the FIS report. As a result, the profile
baselines may deviate significantly from the new base map channel representation
and may appear outside of the floodplain.

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

Please refer to the separately printed Map Index for an overview map of the county
showing the layout of map panels; community map repository addresses; and a
Listing of Communities table containing National Flood Insurance Program dates for
each community as well as a listing of the panels on which each community is
located.

Contact FEMA Map Service Center (MSC) via the FEMA Map Information eXchange
(FMIX) 1-877-336-2627 for information on available products associated with this
FIRM. Available products may include previously issued Letters of Map Change, a
Flood Insurance Study Report, and/or digital versions of this map. The MSC may
also be reached by Fax at 1-800-358-9620° and its website at
http://www.msc.fema.gov/.

if you have questions about this map or questions concerning the National Flood
Insurance Program in general, please call 1-877-FEMA MAP (1-877-336-2627) or
visit the FEMA website at hitp:.//www.fema.gov/business/nfip.

El Paso County Vertical Datum Offset Table

Vertical Datum
Flooding Source Offset (ft)

REFER TO SECTION 3.3 OF THE EL PASO COUNTY FLOOD INSURANCE STUDY
FOR STREAM BY STREAM VERTICAL DATUM CONVERSION INFORMATION

Panel Location Map

This Digital Flood Insurance Rate Map (DFIRM) was produced through a
Cooperating Technical Partner (CTP) agreement between the State of Colorado
Water Conservation Board (CWCB) and the Federal Emergency Management
Agency (FEMA).

Additional Flood Hazard information and resources are
available from local communities and the Colorado
Water Conservation Board.
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2022 Financial Assurance Estimate Form
(with pre-plat construction)

Remove FAE from
drainage report

JR: Addressed

Updated: 5/12/2022

PROJECT INFORMATION

Saddlehorn Ranch Filing 2 Improvements Early Grading 5/12/2022 EGP221
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 CcY $ 5.00 $ - $ -
20,001-50,000; $100,000 min CcY $ 3.50 $ - $ -
50,001-200,000; $175,000 min 50,633 CcY $ 2.50 $ 175,000.00 $ 175,000.00
greater than 200,000; $500,000 min CcY $ 2.00 $ - $ -
* Permanent Seeding (inc. noxious weed mgmnt.) 6 AC $ 828.00 $ 5,266.08 $ 5,266.08
* Mulching 6 AC $ 777.00 $ 4,662.00 $ 4,662.00
* Permanent Erosion Control Blanket SY $ 6.00 $ - $ -
* Permanent Pond/BMP Construction CcY $ - $ -
* Permanent Pond/BMP (provide engineer's estimate) EA $ - $ -
*30" RCP LF $ 100.00 $ - $ -
*Detention Outlet Structure EA $ 5,000.00 $ - $ -
*Concrete/Riprap Forebay EA $ 3,000.00 $ - $ -
*Concrete Trickle Channel CcY $ 95.00 $ - $ -
*Detention Emergency Spillway EA $ 4,000.00 $ - $ -
*Drainageway riprap, d50 size from 6" to 24" Tons $ 83.00 $ - $ -
*30" - Flared End Section (FES) EA $ 600.00 $ - $ -
*Permanent WQ Feature (EDB) EA $ 5,000.00 $ - $ -
*Gravel Maintenance Access Road 1,046 SY $ 45.00 $ 47,070.00 $ 47,070.00
$ - $ -
Safety Fence 8,102 LF $ 3.00 $ 24,306.00 $ 24,306.00
Temporary Erosion Control Blanket 3,642 SY $ 3.00 $ 10,926.00 $ 10,926.00
Vehicle Tracking Control 2 EA $ 2,453.00 $ 4,906.00 $ 4,906.00
Silt Fence 11,010 LF $ 2.60 $ 28,626.00 $ 28,626.00
Temporary Seeding 18 AC $ 650.00 $ 8,450.00 $ 8,450.00
Temporary Mulch 13 AC $ 777.00 $ 10,101.00 $ 10,101.00
Erosion Bales EA $ 26.00 $ - $ -
Erosion Logs/Straw Waddle LF $ 5.00 $ - $ -
Rock Check Dams 38 EA $ 518.00 $ 19,684.00 $ 19,684.00
Inlet and Outlet Protection 17 EA $ 173.00 $ 2,941.00 $ 2,941.00
Sediment Basin 1 EA $ 1,824.00 $ 1,824.00 $ 1,824.00
Concrete Washout Basin EA $ 932.00 $ - $ -
$ - $ -
[insert items not listed but part of construction plans] $ - $ -
MAINTENANCE (35%b of Construction BMPs) $ 30,610.30 $ 30,610.30
* - Subject to defect warranty financial assurance. A minimum of 20% shall be
retained until final acceptance (MAXIMUM OF 80% COMPLETE ALLOWED) Section 1 Subtotal $ 374,372.38 $ 374,372.38
SECTION 2 - PUBLIC IMPROVEMENTS *
ROADWAY IMPROVEMENTS
Mobilization/Construction Traffic Control LS $ 50,000.00 $ - $ -
Removal of Asphalt (Full Depth) SY $ 10.00 $ - $ -
Removal of Asphalt (Planing-4") SY $ 5.00 $ - $ -
Removal of Striping LF $ 1.00 $ - $ -
Removal of Fencing LF $ 5.00 $ - $ -
Aggregate Base Course (135 Ibs/cf) Tons $ 29.00 $ - $ -
Aggregate Base Course (135 Ibs/cf) CcY $ 52.00 $ - $ -
Asphalt Pavement (3" thick) SY $ 14.50 $ - $ -
Asphalt Pavement (4" thick) Sy $ 20.00 $ - $ -
Asphalt Pavement (6" thick) SY $ 30.00 $ - $ -
Asphalt Pavement (147 Ibs/cf) __" thick Tons $ 91.00 $ - $ -
Raised Median, Paved SF $ 8.30 $ - $ -
Regulatory Sign/Advisory Sign EA $ 311.00 $ - $ -
Guide/Street Name Sign EA $ 250.00 $ - $ -
Epoxy Pavement Marking SF $ 14.00 $ - $ -
Thermoplastic Pavement Marking SF $ 24.00 $ - $ -
Barricade - Type 3 4 EA $ 207.00 $ 828.00 $ 828.00
Delineator - Type | EA $ 25.00 $ - $ -
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PROJECT INFORMATION

Saddlehorn Ranch Filing 2 Improvements Early Grading 5/12/2022 EGP221
Project Name Date PCD File No.
Unit (with Pre-Plat Construction)

Description Quantity Units Cost Total % Complete Remaining
Curb and Gutter, Type A (6" Vertical) LF $ 31.00 = $ - $ -
Curb and Gutter, Type B (Median) LF $ 31.00 = $ - $ -
Curb and Gutter, Type C ~ (Ramp) LF $ 31.00 = $ - $ -
4" Sidewalk (common areas only) SY $ 50.00 $ - $ -
5" Sidewalk 5% $ 62.00 = $ - $ -
6" Sidewalk Sy $ 75.00 = $ - $ -
8" Sidewalk 5% $ 99.00 $ - $ -
Pedestrian Ramp EA $ 1,190.00 = $ - $ -
Cross Pan, local (8" thick, 6' wide to include return) LF $ 63.00 = $ - $ -
Cross Pan, collector (9" thick, 8' wide to include return) LF $ 95.00 $ - $ -
Curb Chase EA $ 1,532.00 = $ - $ -
Guardrail Type 3 (W-Beam) LF $ 51.00 = $ - $ -
Guardrail Type 7 (Concrete) LF $ 75.00 = $ - $ -
Guardrail Impact Attenuator EA $ 3,899.00 = $ - $ -
Sound Barrier Fence (CMU block, 6' high) LF $ 81.00 $ - $ -
Sound Barrier Fence (panels, 6' high) LF $ 83.00 = $ - $ -
Electrical Conduit, Size = LF $ 17.00 = $ - $ -
Traffic Signal, complete intersection EA $ 439,875 = $ - $ -
Traffic Signal, complete intersection EA $ 439,875 = $ - $ -
[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 LF $ 67.00 = $ - $ -
24" Reinforced Concrete Pipe 123 LF $ 81.00 = $ 9,963.00 $ 9,963.00
19" x 30" Horizontal Elliptical Reinforced Concrete Pipe LF $ 100.00 = $ - $ -
54" Corrugated Steel Pipe LF $ 269.00 = $ - $ -
18" CMP 354 LF $ 30.00 = $ 10,620.00 $ 10,620.00
60" Corrugated Steel Pipe LF $ 290.00 $ - $ -
66" Corrugated Steel Pipe LF $ 352.00 = $ - $ -
72" Corrugated Steel Pipe LF $ 414.00 = $ - $ -
18" - Flared End Section (FES) EA $ 402.00 $ - $ -
18" - Flared End Section (FES) EA $ 402.00 $ - $ -
24" - Flared End Section (FES) 4 EA $ 486.00 $ 1,944.00 $ 1,944.00
19" x 30" - Flared End Section (FES) EA $ 600.00 $ - $ -
30" - Flared End Section (FES) EA $ 600.00 $ - $ -
32" Flared End Section (FES) EA $  650.00 = $ - $ -
Flared End Section (FES) CSP  Size =
(unit cost = 6x pipe unit cost) EA = $ - $ -
End Treatment- Headwall EA = $ - $ -
End Treatment- Wingwall EA = $ - $ -
End Treatment - Cutoff Wall EA = $ - $ -
Curb Inlet (Type R) L=5', Depth <5 EA $ 5,736.00 $ - $ -
Curb Inlet (Type R) L=5', 5' < Depth < 10' EA $ 7,440.00 = $ - $ -
Curb Inlet (Type R) L=5',  10' < Depth < 15' EA $ 8,637.00 = $ - $ -
Curb Inlet (Type R) L =10', Depth <5 EA $ 7,894.00 = $ - $ -
Curb Inlet (Type R) L=10,  5'< Depth < 10’ EA $ 8,136.00 = $ - $ -
Curb Inlet (Type R) L =10, 10’ < Depth < 15' EA $ 10,185.00 = $ - $ -
Curb Inlet (Type R) L =15', Depth <5' EA $ 10,265.00 $ - $ -
Curb Inlet (Type R) L =15',  5'< Depth < 10" EA $ 11,005.00 = $ - $ -
Curb Inlet (Type R) L=15', 10’ < Depth < 15' EA $ 12,034.00 = $ - $ -
Curb Inlet (Type R) L =20', Depth <5 EA $ 10,940.00 = $ - $ -
Curb Inlet (Type R) L=20',  5'< Depth < 10’ EA $ 12,075.00 = $ - $ -
Grated Inlet (Type C), Depth < 5' EA $ 4,802.00 = $ - $ -
Grated Inlet (Type D), Depth < 5' EA $ 5,932.00 $ - $ -
Storm Sewer Manhole, Box Base EA $ 12,034.00 = $ - $ -
Storm Sewer Manhole, Slab Base EA $ 6,619.00 . $ - $ -

= $ - $ -
Geotextile (Erosion Control) SY $ 6.20
Rip Rap, d50 size from 6" to 24" Tons $ 83.00 = $ - $ -
Rip Rap, Grouted Tons $ 98.00 $ - $ -
Drainage Channel Lining, Concrete cY $ 590.00 = $ - $ -
Drainage Channel Lining, Rip Rap CcY $ 116.00 = $ - $ -
Drainage Channel Lining, Grass AC = $ - $ -
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 — $ 23‘35500 $ 23‘35500

Page 2 of 3




PROJECT INFORMATION

Saddlehorn Ranch Filing 2 Improvements Early Grading 5/12/2022 EGP221
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" LF $ 66.00 = $ - $ -
Water Main Pipe (PVC), Size 12" LF $ 100.00 $ - $ -
Water Main Pipe (Ductile Iron), Size 8" LF $ 78.00 = $ - $ -
$ - $ -
Gate Valves, 8" EA $ 1,923.00 = $ - $ -
Gate Valves, 12" EA $ 2,900.00 $ - $ -
Fire Hydrant Assembly, w/ all valves EA $ 6,828.00 = $ - $ -
Water Service Line Installation, inc. tap and valves EA $ 1,370.00 $ - $ -
Fire Cistern Installation, complete EA = $ - $ -
= $ - $ -
[insert items not listed but part of construction plans] = $ - $ -
SANITARY SEWER IMPROVEMENTS
Sewer Main Pipe (PVC), Size 8" LF $ 66.00 = $ - $ -
Sanitary Sewer Manhole, Depth < 15 feet EA $ 4,540.00 = $ - $ -
Sanitary Service Line Installation, complete EA $ 1,451.00 = $ - $ -
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 = $ - $ -
AS-BUILT PLANS (Public Improvements inc. Permanent WQCV BMPs) LS = $ - $ -
POND/BMP CERTIFICATION (inc. elevations and volume calculations) LS = $ - $ -

Total Construction Financial Assurance $ 397,727.38

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

Total Remaining Construction Financial Assurance (with Pre-Plat Construction) $ 397,727.38

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

Total Defect Warranty Financial Assurance $ 41,656.62
(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.
ey L iy

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 2 - Saddlehorn Ranch Early Grading

APPENDIX B

HYDROLOGIC CALCULATIONS

12



COMPOSITE % IMPERVIOUS CALCULATIONS

X:\2510000.al1\2514204\Excel\Drainage\Filing 2 Early Grading Drainage Calcs_v2.07.xlsm

Land Use or Surface Percent Fumatt i
Subdivision: Saddlehorn Ranch Project Name: Saddlehorn Ranch - Zyeae spear wyear Beyear g 00 puar
Location: El Paso County Project No.: 25142.04 E— o s | s e | ks | v e | e e | v e | e i | s | o ke | e e | e [ e o
Calculated By: AAM e A T
Checked By: TBD Errme
Date: 5/17/22 S EE merwermeam EETEET R
TE o o o o o o o o 52 a o
TR [+ [+ 0o o Pk 0 0o 0 1 0o 0
Acre o o il 0 [F 034 [E L il LS50 044 [i¥
Paved Roads 2.5 Acre Rural Lots Lawns Basins Total —— R B B T R me e S B e S
1 1 1 i 0 Heavy Aseas a0 an [E:] [EE] 075 075 [Ez] 078 ) 030 [ 081 ]
Basin ID Total Area (ac) | % Imp. Area (ac) V\gelghted % Imp. | Area(ac) Weighted % Imp. | Area (ac) Weighted | Weighted %
% Imp. % Imp. % Imp. Imp. Parks and Cemeteries T o | o | 0w | ow | ow | 0 | 0w | oaw | osa | oee | ow | ow
P laygrounds B i 0.13 016 013 014 031 0.32 042 037 043 041 04
[Railroad Yard Areas &0 [ 5] [ [ET] 03s 036 o4 o4 oso 046 0s4 aso 058
FL 4.93 45% 0.00 0.0% 6.2% 0.00 0.0% 2% 4.93 2.0% 2.0% e z
F2 3.77 45% 0.00 0.0% 6.2% 0.00 0.0% 2% 3.77 2.0% 2.0% Emey =T ox o Tom TouTou s e Tea T
F3 3331 45% 0.00 0.0% 6.2% 0.00 0.0% 2% 3331 | 2.0% 2.0% T N W 0200 0 0 - =< -0 M
e How Antvs when | g - -
F4 14.38 45% 0.00 0.0% 6.2% 0.00 0.0% 2% 14.38 2.0% 2.0% S —— S ey s S A A S IS B
F5 19.25 45% 0.00 0.0% 6.2% 0.00 0.0% 2% 19.25 2.0% 2.0% e T T T 3 O O S IS T S
Gravel osy s 0ss pi=] =] 0ss 0es o osa an o o7
F6 7.67 45% 0.00 0.0% 6.2% 0.00 0.0% 2% 7.67 2.0% 2.0% _
Drive and Walks 100 [+ ] 0.9 050 050 0.53 0.52 054 054 0.55 0.55 056 056
F7 2.37 45% 0.00 0.0% 6.2% 0.00 0.0% 2% 2.37 2.0% 2.0% — e T e T T S e Ea S
F8 293 45% 0.00 0.0% 6.2% 0.00 0.0% 2% 293 2.0% 2.0%
0 0, 0, 0, 0, 0, 0,
Fo 087 45% 0.00 0.0% 6.2% 0.00 0.0% 2% 087 2.0% 20% 2.5 Acre Rural Lots - Comp. % Impervious Calculation
F10 3.87 45% 0.00 0.0% 6.2% 0.00 0.0% 2% 3.87 2.0% 2.0%
G1 17.59 45% 0.00 0.0% 6.2% 0.00 0.0% 2% 17.59 2.0% 2.0% Total Area (ac) Area (ac) - Roofs (90%) |Area (ac)- Drives (100%) |Area (ac) - Lawns (2%)
G2 1.21 45% 0.00 0.0% 6.2% 0.00 0.0% 2% 1.21 2.0% 2.0% 2.50 0.068 0.046 2.39
uD1 16.50 45% 0.00 0.0% 6.2% 0.00 0.0% 2% 16.50 2.0% 2.0%
uD2 23.67 45% 0.00 0.0% 6.2% 0.00 0.0% 2% 23.67 2.0% 2.0% .
Comp % Imperviousness 6.20%
ub3 44.34 45% 0.00 0.0% 6.2% 0.00 0.0% 2% 44.34 2.0% 2.0%
ubD4 1.80 45% 0.00 0.0% 6.2% 0.00 0.0% 2% 1.80 2.0% 2.0%
0 0, 0, 0, 0, 0, 0,
ubs 582 45% 0.00 0.0% 6.2% 0.00 0.0% 2% 582 20% 20% Roads w/ Roadside Ditches - Comp. % Impervious Calculation
0S1 1.35 100% 0.53 39.3% 6.2% 0.00 0.0% 2% 0.82 1.2% 40.5%
0S2 0.84 100% 0.42 50.0% 6.2% 0.00 0.0% 2% 0.42 1.0% 51.0% Area* (ac) Area - Ditch (5%) Area - Roads (100%)
0, 0, 0, 0, 0, 0, 0,
0S3 0.58 100% 0.18 31.0% 6.2% 0.00 0.0% 2% 0.40 1.4% 32.4% 02124 01320 0.0804
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 207.05 2.5%

Page 1 of 1 5/17/2022




bdivision: Saddlehorn Ranch

COMPOSITE RUNOFF COEFFICIENT CALCULATIONS

Project Name:

Saddlehorn Ranch

Location: El Paso County Project No.: 25142.04
Calculated By: AAM
Checked By: TBD
Date: 5/17/22
. Hydrologic Soil Group Hydrologic Soil Group Minor Coefficients Major Coefficients .
Total Area Bas.| ns Total Basins Total Ba5|r.15 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 5,0/D 100,A 100,B 100,C/D Cio0

F1 4.93 2.0% 4.93 0.00 0.00 100% 0% 0% 0.01 0.01 0.05 0.13 0.44 0.49 0.01 0.13
F2 3.77 2.0% 3.77 0.00 0.00 100% 0% 0% 0.01 0.01 0.05 0.13 0.44 0.49 0.01 0.13
F3 33.31 2.0% 32.92 0.00 0.39 99% 0% 1% 0.01 0.01 0.05 0.13 0.44 0.49 0.01 0.13
F4 14.38 2.0% 14.38 0.00 0.00 100% 0% 0% 0.01 0.01 0.05 0.13 0.44 0.49 0.01 0.13
F5 19.25 2.0% 10.03 0.00 9.22 52% 0% 48% 0.01 0.01 0.05 0.13 0.44 0.49 0.03 0.30
F6 7.67 2.0% 7.67 0.00 0.00 100% 0% 0% 0.01 0.01 0.05 0.13 0.44 0.49 0.01 0.13
F7 2.37 2.0% 2.00 0.00 0.37 84% 0% 16% 0.01 0.01 0.05 0.13 0.44 0.49 0.01 0.18
F8 2.93 2.0% 2.12 0.00 0.81 72% 0% 28% 0.01 0.01 0.05 0.13 0.44 0.49 0.02 0.23
F9 0.87 2.0% 0.87 0.00 0.00 100% 0% 0% 0.01 0.01 0.05 0.13 0.44 0.49 0.01 0.13
F10 3.87 2.0% 3.87 0.00 0.00 100% 0% 0% 0.01 0.01 0.05 0.13 0.44 0.49 0.01 0.13
UD1 16.50 2.0% 16.50 0.00 0.00 100% 0% 0% 0.01 0.01 0.05 0.13 0.44 0.49 0.01 0.13
uD2 23.67 2.0% 15.82 0.00 7.85 67% 0% 33% 0.01 0.01 0.05 0.13 0.44 0.49 0.02 0.25
UD3 44.34 2.0% 20.64 0.00 23.70 47% 0% 53% 0.01 0.01 0.05 0.13 0.44 0.49 0.03 0.32
UD4 1.80 2.0% 1.56 0.00 0.24 87% 0% 13% 0.01 0.01 0.05 0.13 0.44 0.49 0.01 0.17
UD5 5.82 2.0% 5.82 0.00 0.00 100% 0% 0% 0.01 0.01 0.05 0.13 0.44 0.49 0.01 0.13
G1 17.59 2.0% 17.59 0.00 0.00 100% 0% 0% 0.01 0.01 0.05 0.13 0.44 0.49 0.01 0.13
G2 1.21 2.0% 1.21 0.00 0.00 100% 0% 0% 0.01 0.01 0.05 0.13 0.44 0.49 0.01 0.13

X:\2510000.al\2514204\Excel\Drainage\Filing 2 Early Grading Drainage Calcs_v2.07.xlsm
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0S1 1.35 40.5% 1.35 0.00 0.00 100% 0% 0% 0.27 0.32 0.37 0.43 0.62 0.65 0.27 0.43
0S2 0.84 51.0% 0.84 0.00 0.00 100% 0% 0% 0.36 0.41 0.45 0.51 0.67 0.69 0.36 0.51
0S3 0.58 32.4% 0.58 0.00 0.00 100% 0% 0% 0.20 0.25 0.30 0.36 0.58 0.62 0.20 0.36
TOTAL 207.05 2.5% 164.47 0.00 42.58 79% 0% 21% 0.02 0.21
Table 6-4. Runoff coefficient equations based on NRCS soil group and storm return period
NRCS Storm Retum Period
:S‘oil 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 500-Year
Group
A Ca= Ca= Ca= Ca= Ca= Ca= Ca=
0.84713% | 0.86:%7¢ 0874432 0.84111 0.857+0.025 | 0.78/+0.110 | 0.651+0.254
B Ce= Ce= Ce= Ce= Ce= Cs= Ce=
0.84i11® | 0 86i0%8 0.817+0.057 | 0.63/+0.249 | 0.56i+0.328 | 0.47/+0.426 | 0.37i+0.536
oD | Coen= Cep= Ccp = Cen= Cep= Cen= Cep=
083" | 0.82:+0.035 | 0.74/+0.132 | 0.56i+0.319 | 0.49;+0.393 | 041740484 | 0.32:+0.588
Where:

X:\2510000.al\2514204\Excel\Drainage\Filing 2 Early Grading Drainage Calcs_v2.07.xlsm

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
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Subdivision: Saddlehorn Ranch

STANDARD FORM SF-2
TIME OF CONCENTRATION

Project Name:

Saddlehorn Ranch

Location: El Paso County Project No.: 25142.04
Calculated By: AAM
Checked By: TBD
Date: 5/17/22
SUB-BASIN INITIAL/OVERLAND TRAVEL TIME tc CHECK
DATA (T) (T) (URBANIZED BASINS) FINAL
BASIN D.A. | Hydrologic | Impervious Cs C100 L So t; Ly St K VEL. t, COMP. t, TOTAL Urbanized t, t,
ID (ac) | Soils Group (%) (ft) (%) (min) (ft) (%) (ft/s) (min) (min) LENGTH (ft) (min) (min)
F1 4.93 A 2% 0.01 0.13 300 1.7% 28.5 546 0.5% 15.0 1.1 8.6 37.1 846.0 39.5 37.1
F2 3.77 A 2% 0.01 0.13 300 1.4% 30.8 249 1.0% 15.0 15 2.8 33.6 549.0 30.1 30.1
F3 33.31 A 2% 0.01 0.13 300 1.3% 317 2488 1.5% 15.0 1.8 22.5 54.2 2788.0 62.0 54.2
F4 14.38 A 2% 0.01 0.13 300 2.1% 26.8 583 1.7% 15.0 2.0 5.0 31.8 883.0 33.7 31.8
F5 19.25 A 2% 0.03 0.30 300 1.7% 28.2 1524 1.1% 15.0 1.6 16.1 443 1824.0 51.8 443
F6 7.67 A 2% 0.01 0.13 300 1.7% 28.7 690 1.0% 15.0 15 7.7 36.4 990.0 38.1 36.4
F7 2.37 A 2% 0.01 0.18 48 2.0% 10.8 2354 1.4% 15.0 1.8 22.1 32.9 2402.0 61.4 32.9
F8 2.93 A 2% 0.02 0.23 12| 22.0% 24 3016 1.2% 15.0 1.6 30.6 33.0 3028.0 75.1 33.0
F9 0.87 A 2% 0.01 0.13 12| 22.0% 2.5 946 1.2% 15.0 1.6 9.6 12.1 958.0 41.2 12.1
F10 3.87 A 2% 0.01 0.13 139 4.4% 14.3 489 0.5% 15.0 1.1 7.7 22.0 628.0 38.1 22.0
uD1 16.50 A 2% 0.01 0.13 118 1.8% 17.7 819 1.8% 7.0 0.9 14.5 32.2 937.0 36.6 32.2
uD2 23.67 A 2% 0.02 0.25 300 1.3% 30.9 209 1.3% 7.0 0.8 4.4 35.3 509.0 29.0 29.0
uD3 44.34 A 2% 0.03 0.32 290 1.6% 28.0 4562 1.2% 15.0 1.7 46.1 74.1 4852.0 100.1 74.1
ubD4 1.80 A 2% 0.01 0.17 300 1.0% 34.0 144 1.0% 7.0 0.7 34 375 444.0 28.2 28.2
UD5 5.82 A 2% 0.01 0.13 300 4.1% 215 126 4.1% 7.0 14 1.5 23.0 426.0 26.8 23.0
Gl 17.59 A 2% 0.01 0.13 300 1.5% 29.9 1399 1.1% 15.0 1.6 14.8 44.7 1699.0 49.6 44.7
G2 1.21 A 2% 0.01 0.13 12|  22.0% 2.5 1378 1.1% 15.0 1.6 14.6 17.1 1390.0 49.3 17.1
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Subdivision: Saddlehorn Ranch
Location: El Paso County

STANDARD FORM SF-2
TIME OF CONCENTRATION

Project Name: Saddlehorn Ranch

Project No.: 25142.04

Calculated By: AAM

Checked By: TBD

Date: 5/17/22

SUB-BASIN INITIAL/OVERLAND TRAVEL TIME tc CHECK
DATA D) (™) (URBANIZED BASINS) FINAL
BASIN D.A. | Hydrologic | Impervious Cs C100 L So t; Ly St K VEL. t, COMP. t, TOTAL Urbanized t, t,

ID (ac) | Soils Group (%) (ft) (%) (min) (ft) (%) (ft/s) (min) (min) LENGTH (ft) (min) (min)
0S1 1.35 A 40% 0.27 0.43 5o 3.4% 7.4 754 0.5% 15.0 1.1 11.8 19.3 809.0 31.2 19.3
0S2 0.84 A 51% 0.36 0.51 59 3.9% 6.3 491 0.5% 15.0 1.1 7.7 14.0 546.0 24.5 14.0
0S3 0.58 A 32% 0.20 0.36 174 3.2% 14.5 73 1.7% 7.0 0.9 1.3 15.9 247.0 21.2 15.9

NOTES:
to=1 41 Equation 6-2 0 395(1.1— C: \N}E 5 a i3 Table 6-2. NRCS Conveyance factors, K
2 : 3 B Sﬂ”” HEER Type of Land Surface Conveyance Factor, K
Where: Where. Heavy meadow 25
f = computed time of concentration (minutes) e Tillage/field ]
t: = overland (1mtial) flow time (minutes) Short pasture and lawns 7
i = overland (initial) flow time (minutes s = runoff coefficient for 5-year frequency (from Table
o [ e e ! Ef = length of overland flow E‘ﬁ) . ve faple e Mgaity bare sround ol
1: = channelized flow time (minutes) S, = average slope along the overland flow path (fi/ft) Grassed waterway 15
ol Z, ] 5 . Paved areas and shallow paved swales 20
L= 7601{5 = S0V, Equation 6-4 t.=(26—17i) +760(14i +9)J§l 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 channehized 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 minimum values even when calculations result in a lesser time of

concentration.

X:\2510000.al\2514204\Excel\Drainage\Filing 2 Early Grading Drainage Calcs_v2.07.xlsm
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STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name: Saddlehorn Ranch
Subdivision: Saddlehorn Ranch Project No.: 25142.04
Location: El Paso County Calculated By: AAM
Design Storm: 5-Year Checked By: TBD
Date: 5/17/22
DIRECT RUNOFF TOTAL RUNOFF SWALE PIPE TRAVEL TIME
«
. £
g 5 _ gl_ 2
STREET § a /g E = E = el=al=l ﬁ = g %7 = g g E g = REMARKS
Sl % 8§l = s gle|ls|s|gls S g|% £ g8 %218 8§ E
Bleg & 5 = §F§ € 2|IfIElsls Ff el F 2 8ls @ =
o o =d o o [8) — o 2 [8) — ol o o 71 o O 71 o — o
1.1 0.31] 1.85 379| 2.7| 2.3|Roadside Swale
0S2 | OS2 | 0.84/ 0.36/ 14.0, 0.31 3.62 1.1 Swale conveyance to DP 1.0
0.1 0.03| 0.50 0/ 1.4 0.0Jroadside Swale
1 F1 493 0.01 37.1 0.03 216 0.1 Swale conveyance to DP 1.0
0.7/ 0.34] 14 564 2.4 4.0[sum of DP OS2 and DP 1
1.0 37.1) 0.34| 2.16/ 0.7 Swale conveyance to DP 1.1
0.05/ 0.02| 1.0 0/ 2.0/ 0.0Jroadside Swale
2 F2 3.77/ 0.01 30.1| 0.02| 2.47/ 0.05 Swale conveyance to DP 1.1
0.7/ 0.36| 15 2922|  2.4| 19.9|sum of DP 1.0 and DP 2
1.1 41.0/ 0.36| 2.01] 0.7 Swale conveyance to DP 1.2
04| 0.22| 15 0/ 2.4| 0.0Jroadside Swale
3 F3 3331 0.01 542 022 159 0.4 Swale conveyance to DP 1.2
02| 0.09] 16 0/ 2.5/ 0.0Jroadside Swale
4 F4 | 1438 0.01 31.8/ 0.09| 240 0.2 Swale conveyance to DP 1.2
1.0 067 10 1003| 2.0/ 8.4fsumofDP1.1,DP3,and DP 4
1.2 60.9/ 0.67| 142/ 1.0 Swale conveyance to DP 1.3
1.0/ 053] 1.0 0/ 2.0/ 0.0Jroadside Swale
5 F5 | 19.25| 0.03| 44.3] 0.53] 1.90 1.0 Swale conveyance to DP 1.3
Sum of DP 1.2 and DP 5
1.3 69.3| 1.20| 1.23] 1.5 15/ 1.20] 05 24| 62| 3.2 0.3|culvertconveyance to DP 1.6
12| 037 1.8 379| 2.7| 2.4|Roadside Swale
0S1 | OS1 135 0.27) 19.3| 0.37| 3.15 1.2 Swale conveyance to DP 1.4
0.1/ 0.05| 1.0 0/ 2.0/ 0.0Jroadside Swale
6 F6 7.67/ 001 36.4| 0.05 219 0.1 Swale conveyance to DP 1.4
0.9/ 042 14 1672| 2.4| 11.8|sum of DP OS1and DP 6
1.4 36.4 042/ 219/ 0.9 Swale conveyance to DP 1.5
0.1 0.03| 14 0/ 2.4| 0.0Jroadside Swale
7 F7 237/ 001 329/ 0.03] 234 0.1 Swale conveyance to DP 1.5
0.8/ 045/ 14 2987| 2.4| 21.0fsum of DP 1.4and DP 7
15 48.2) 045/ 1.77| 0.8 Swale conveyance to DP 1.6
0.1] 0.05| 1.3 0/ 2.3| 0.0Jroadside Swale
8 F8 293 0.02/ 33.0 0.05| 234/ 0.1 Swale conveyance to DP 1.6
0.04/ 0.01] 1.3 86/ 2.3| 0.6|roadside Swale
9 F9 0.87/ 0.01 12.1| 0.01| 3.85/ 0.04 Swale conveyance to DP 1.6
21 171 14 489 2.4| 3.4|sumofDP1.3,DP1.5,DP8,and DP9
1.6 69.6/ 1.71 122/ 2.1 Pond conveyance to DP 1.7
0.1] 0.02] 1.0 0/ 2.0/ 0.0frroposed Pond F
10 F10 3.87| 0.01 220/ 0.02] 2.95 0.1 Pond conveyance to DP 1.7
Sum of DP 1.6 and DP 10
1.7 69.6/ 1.73| 1.22) 2.1 Outlet structure release into Drainageway MS-06
Roadside Swale
11 Gl | 1759/ 0.01| 447 0.11 1.88 0.2 Swale conveyance to DP 11, Ultimately outfall into the existing Pond G
Roadside Swale
12 G2 121} 0.01) 17.1| 0.01| 3.33| 0.03 Swale conveyance to DP 12, Ultimately outfall into the existing Pond G
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STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name: Saddlehorn Ranch
Subdivision: Saddlehorn Ranch Project No.: 25142.04
Location: El Paso County Calculated By: AAM
Design Storm: 5-Year Checked By: TBD
Date: 5/17/22
DIRECT RUNOFF TOTAL RUNOFF SWALE PIPE TRAVEL TIME
m
. £ _
£ 5 _ gl B
STREET § a /g E = E = el=al=l :3, = g :,,g = g g E E = REMARKS

Sl % 8§l = s gle|ls|s|gls S g|% £ g8 %218 8§ E

Bleg & 5 = §F§ € 2|IfIElsls Ff el F 2 8ls @ =

o o =d o o [8) — o 2 [8) — ol o | o 71 o O 71 o — o
Overland Flow

13 | UD1 | 16.50, 0.01) 32.2| 0.10 2.37 0.2 Sheet flow into Drainageway T-6
Overland Flow

14 | UD2 | 23.67) 0.02/ 29.0, 0.50 253 1.3 Sheet flow into Drainageway MS-06
Overland Flow

15 | UD3 | 4434/ 0.03) 741 1.33 1.13 1.5 Sheet flow into Drainageway MS-06
Overland Flow

16 | UD4 | 1.80 0.01 28.2| 0.02| 257 0.1 Sheet flow into Drainageway MS-06
Overland Flow

17 | UD5 | 5.82 0.01 23.0 0.03 288 0.1 Sheet flow into Drainageway MS-06
Overland Flow

0S3 | OS3 | 058/ 0.20/ 159 0.12) 344/ 0.4 Sheet flow into Drainageway T-6

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 Project No.: 25142.04
Location: El Paso County Calculated By: AAM
Design Storm: 100-Year Checked By: TBD
Date: 5/17/22
DIRECT RUNOFF TOTAL RUNOFF SWALE PIPE TRAVEL TIME
w
. £
£ % _ el_ z
Q @) ~| = | = L=
STREET § a T ; = = = |l = = _ 2l 58 2 = & g E > = REMARKS
Sle |3 8 E T £ ZB|lE T = Bl = gl: T g 2|3 8 E
8l ¢ 5 = &£ € 2|5 & €122 Fels felsgls 8=
o o < o 5 O — (@3 S [8) — (ol e [8) 71 o O 71 o — o
2.6/ 0.43| 1.85 379| 2.7| 2.3|Roadside Swale
0S2 | OS2 | 0.84| 051 14.0 0.43 6.08 2.6 Swale conveyance to DP 1.0
23] 0.62| 0.50 0/ 1.4 0.0Jroadside Swale
1 F1 493 0.13 37.1 0.62| 3.63 2.3 Swale conveyance to DP 1.0
3.8/ 105 14 564 2.4 4.0[sum of DP OS2 and DP 1
1.0 37.1] 1.05 3.63] 3.8 Swale conveyance to DP 1.1
2.0/ 048 1.0 0/ 2.0/ 0.0Jroadside Swale
2 F2 3.77/ 0.13 30.1 0.48 4.15 2.0 Swale conveyance to DP 1.1
52/ 153 15 2922|  2.4| 19.9|sum of DP 1.0 and DP 2
1.1 41,0/ 153 337 5.2 Swale conveyance to DP 1.2
116/ 4.34) 1.5 0/ 2.4 0.0Jroadside Swale
3 F3 3331 0.13 542/ 434 267 116 Swale conveyance to DP 1.2
73] 181 1.6 0/ 2.5/ 0.0Jroadside Swale
4 F4 | 1438 0.13| 31.8| 1.81] 4.02 7.3 Swale conveyance to DP 1.2
18.3| 7.68/ 1.0 1003| 2.0/ 8.4fsumofDP1.1,DP3,and DP 4
1.2 60.9/ 7.68 2.38| 18.3 Swale conveyance to DP 1.3
18,5/ 5.80 1.0 0/ 2.0/ 0.0Jroadside Swale
5 F5 | 19.25/ 0.30, 44.3/ 580 3.18 185 Swale conveyance to DP 1.3
Sum of DP 1.2 and DP 5
13 69.3| 13.48| 2.05 27.7 27.7/ 1348/ 05 24| 62 8.8 0.1culvertconveyance to DP 1.6
3.1/ 058 18 379| 2.7| 2.4|Roadside Swale
0OS1 | OS1 | 1.35| 043 19.3| 0.58 5.28 3.1 Swale conveyance to DP 1.4
3.6/ 097 10 0/ 2.0/ 0.0Jroadside Swale
6 F6 7.67 013 364 0.97 368 3.6 Swale conveyance to DP 1.4
5.7/ 155/ 14 1672| 2.4| 11.8|sum of DP OS1 and DP 6
1.4 36.4/ 155 3.68/ 5.7 Swale conveyance to DP 1.5
1.7 043 14 0/ 2.4| 0.0Jroadside Swale
7 F7 237/ 018/ 329/ 043/ 3.93 1.7 Swale conveyance to DP 1.5
59/ 198 14 2987| 2.4| 21.0fsum of DP 1.4and DP 7
1.5 482/ 198/ 297 5.9 Swale conveyance to DP 1.6
26/ 067 1.3 0/ 2.3| 0.0Jroadside Swale
8 F8 293/ 0.23| 33.0/ 0.67| 3.92 2.6 Swale conveyance to DP 1.6
0.7/ 011 13 86/ 2.3| 0.6|roadside Swale
9 F9 0.87, 0.13 121 0.11| 6.46/ 0.7 Swale conveyance to DP 1.6
333 16.24| 14 489 2.4| 3.4fsumofDP1.3,DP1.5,DP8,and DP9
1.6 69.4| 16.24| 2.05| 33.3 Pond conveyance to DP 1.7
24/ 049 1.0 0/ 2.0/ 0.0Jrroposed Pond F
10 F10 3.87) 0.13] 220 0.49| 4.95 2.4 Pond conveyance to DP 1.7
Sum of DP 1.6 and DP 10
1.7 69.4| 16.73) 2.05| 34.3 Outlet structure release into Drainageway MS-06
Roadside Swale
11 Gl | 1759/ 0.13 447, 2.22| 3.16 7.0 Swale conveyance to DP 11, Ultimately outfall into the existing Pond G
Roadside Swale
12 G2 121 013 171 0.15 559 0.8 Swale conveyance to DP 12, Ultimately outfall into the existing Pond G
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STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name: Saddlehorn Ranch
Subdivision: Saddlehorn Ranch Project No.: 25142.04
Location: El Paso County Calculated By: AAM
Design Storm: 100-Year Checked By: TBD
Date: 5/17/22
DIRECT RUNOFF TOTAL RUNOFF SWALE PIPE TRAVEL TIME
m
. £
= 5 _ el g
Q @) ~| = | = L=
STREET § a T :L:) = = = |l = = _ 2l 58 2 = & g E > = REMARKS
Sle |3 8 E T £ ZB|lE T = Bl = gl: T g 2|3 8 E
8l ¢ 5 = &£ € 2|5 & €122 Fels felsgls 8=
o o < o 5 O — (@3 S [8) — (ol e [8) 71 o O 71 o — o
Overland Flow
13 | UD1 | 16,50, 0.13| 32.2| 2.08 399 8.3 Sheet flow into Drainageway T-6
Overland Flow
14 | UD2 | 23.67| 0.25| 29.0| 5.86 4.25 24.9 Sheet flow into Drainageway MS-06
Overland Flow
15 | UD3 | 44.34| 0.32| 74.1| 1426/ 1.89| 26.9 Sheet flow into Drainageway MS-06
Overland Flow
16 | UD4 | 1.80 0.17| 28.2| 0.31| 4.32 1.3 Sheet flow into Drainageway MS-06
Overland Flow
17 | UD5 | 5.82/ 0.13| 23.0| 0.73] 4.84 35 Sheet flow into Drainageway MS-06
Overland Flow
0S3 | OS3 | 0.58/ 0.36/ 159 0.21] 5.77 1.2 Sheet flow into Drainageway T-6

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 2 - Saddlehorn Ranch Early Grading

APPENDIX C

HYDRAULIC CALCULATIONS

13



Culvert Report

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

Early Grading DP01 Design Point 1.0 (Q5=0.7 cfs Q100=3.8 cfs)

Invert Elev Dn (ft)
Pipe Length (ft)
Slope (%)

Invert Elev Up (ft)
Rise (in)

Shape

Span (in)

No. Barrels
n-Value

Culvert Type
Culvert Entrance
Coeff. K,M,c,Y k

Embankment
Top Elevation (ft)
Top Width (ft)
Crest Width (ft)

Elev (ft}
&755.00

6750.42

56.00

0.50

6750.70

18.0

Circular

18.0

1

0.014

Circular Corrugate Metal Pipe
Headwall

0.0078, 2, 0.0379, 0.69, 0.5

6754.25
28.00
20.00

Calculations
Qmin (cfs)

Qmax (cfs)
Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (ft/s)
Veloc Up (ft/s)
HGL Dn (ft)
HGL Up (ft)
Hw Elev (ft)
Hw/D (ft)
Flow Regime

Early Grading DP01 Design Point 1.0 (Q5=0.7 cfs Q100=3.8 cfs)

Friday, May 20 2022

0.70
3.80
(dc+D)/2

3.80

3.80

0.00

2.68

4.34
6751.54
6751.45
6751.77
0.71

Inlet Control

Hw Depth (ft)

6754.00

&753.00

8752.00

4.30

N

3.30

230

75100 —F——————

nletconfrol

Circular Culvert

HGL

55 60 85




Culvert Rep

ort

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

Early Grading DP02 Design Point 1.1 (Q5=0.7 cfs Q100=5.2 cfs)

Invert Elev Dn (ft)
Pipe Length (ft)
Slope (%)

Invert Elev Up (ft)
Rise (in)

Shape

Span (in)

No. Barrels
n-Value

Culvert Type
Culvert Entrance
Coeff. K,M,c,Y k

Embankment
Top Elevation (ft)
Top Width (ft)
Crest Width (ft)

Elev (ft}

6740.39

63.00

0.98

6741.01

18.0

Circular

18.0

1

0.014

Circular Corrugate Metal Pipe
Projecting

0.034, 1.5, 0.0553, 0.54, 0.9

6745.26
28.00
20.00

Calculations
Qmin (cfs)

Qmax (cfs)
Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (ft/s)
Veloc Up (ft/s)
HGL Dn (ft)
HGL Up (ft)
Hw Elev (ft)
Hw/D (ft)

Flow Regime

Early Grading DP02 Design Point 1.1 (Q5=0.7 cfs Q100=5.2 cfs)

Wednesday, May 18 2022

0.70
5.20
(dc+D)/2

5.20

5.20

0.00

3.46

4.84
6741.58
6741.89
6742.44
0.95

Inlet Control

Hw Depth (ft)

8745.00

6744.00

6743.00

&742.00

499

B5 80 65




Culvert Report

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

Wednesday, May 18 2022

Early Grading DP03 Design Point 1.2 (Q5=1.0 cfs Q100=18.3 cfs)

Invert Elev Dn (ft) = 6697.50 Calculations
Pipe Length (ft) = 63.00 Qmin (cfs) = 1.00
Slope (%) = 0.63 Qmax (cfs) = 18.30
Invert Elev Up (ft) = 6697.90 Tailwater Elev (ft) = (dc+D)/2
Rise (in) = 18.0
Shape = Circular Highlighted
Span (in) = 18.0 Qtotal (cfs) = 18.30
No. Barrels =1 Qpipe (cfs) = 14.25
n-Value = 0.014 Qovertop (cfs) = 4.05
Culvert Type = Circular Corrugate Metal Pipe  Veloc Dn (ft/s) = 8.16
Culvert Entrance = Projecting Veloc Up (ft/s) = 8.06
Coeff. K,M,c,Y k = 0.034, 1.5, 0.0553, 0.54, 0.9 HGL Dn (ft) = 6698.94
HGL Up (ft) = 6700.23
Embankment Hw Elev (ft) = 6702.30
Top Elevation (ft) = 6702.13 Hw/D (ft) = 2.93
Top Width (ft) = 28.00 Flow Regime = Inlet Control
Crest Width (ft) = 20.00

Early Grading DP03 Design Point 1.2 (Q5=1.0 cfs Q100=18.3 cfs)

Hw Depth (ft)

AAAAAA

510

410

3.10

2.10

869700

Circular Culvert

15

HGL Embank

each (ft)



Culvert Report

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

Wednesday, May 18 2022

Early Grading DP06 Design Point 1.3 (Q5=1.5 cfs Q100=27.7 cfs)

Invert Elev Dn (ft) = 6686.49 Calculations
Pipe Length (ft) = 61.50 Qmin (cfs) = 1.50
Slope (%) = 0.29 Qmax (cfs) = 27.70
Invert Elev Up (ft) = 6686.67 Tailwater Elev (ft) = (dc+D)/2
Rise (in) = 24.0
Shape = Circular Highlighted
Span (in) = 24.0 Qtotal (cfs) = 27.70
No. Barrels =2 Qpipe (cfs) = 27.70
n-Value = 0.013 Qovertop (cfs) = 0.00
Culvert Type = Circular Concrete Veloc Dn (ft/s) = 4.94
Culvert Entrance = Groove end projecting (C) Veloc Up (ft/s) = 6.19
Coeff. K,M,c,Y k = 0.0045, 2, 0.0317, 0.69, 0.2 HGL Dn (ft) = 6688.16
HGL Up (ft) = 6688.01
Embankment Hw Elev (ft) = 6688.69
Top Elevation (ft) = 6690.00 Hw/D (ft) = 1.01
Top Width (ft) = 28.00 Flow Regime = Inlet Control
Crest Width (ft) = 20.00

Early Grading DP06 Design Point 1.3 (Q5=1.5 cfs Q100=27.7 cfs)

Hw Depth (ft)

433

N

nletcgniral

0.33

HGL

Circular Culvert Embank




Culvert Report

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

Wednesday, May 18 2022

Early Grading DP04 Design Point 1.4 (Q5=0.9 cfs Q100=5.7 cfs)

Invert Elev Dn (ft) = 6750.98 Calculations

Pipe Length (ft) = 68.00 Qmin (cfs) = 0.90

Slope (%) = 1.40 Qmax (cfs) = 5.70

Invert Elev Up (ft) = 6751.93 Tailwater Elev (ft) = (dc+D)/2

Rise (in) = 18.0

Shape = Circular Highlighted

Span (in) = 18.0 Qtotal (cfs) = 5.70

No. Barrels =1 Qpipe (cfs) = 5.70

n-Value = 0.014 Qovertop (cfs) = 0.00

Culvert Type = Circular Corrugate Metal Pipe  Veloc Dn (ft/s) = 3.73

Culvert Entrance = Projecting Veloc Up (ft/s) = 5.01

Coeff. K,M,c,Y k = 0.034, 1.5, 0.0553, 0.54, 0.9 HGL Dn (ft) = 6752.19
HGL Up (ft) = 6752.85

Embankment Hw Elev (ft) = 6753.45

Top Elevation (ft) = 6754.29 Hw/D (ft) = 1.01

Top Width (ft) = 28.00 Flow Regime = Inlet Control

Crest Width (ft) = 20.00

Elev (ft}
&755.00

Early Grading DP04 Design Point 1.4 (Q5=0.9 cfs Q100=5.7 cfs)

Hw Depth (ft)

6754.00

&753.00

752,00 ————

3.07

nlgt cantrol

6751.00 _

25 30 35 40

0 45 50
Embank




Culvert Report

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

Early Grading DP05 Design Point 1.5 (Q5=0.8 cfs Q100=5.9 cfs)

Invert Elev Dn (ft)
Pipe Length (ft)
Slope (%)

Invert Elev Up (ft)
Rise (in)

Shape

Span (in)

No. Barrels
n-Value

Culvert Type
Culvert Entrance
Coeff. K,M,c,Y k

Embankment
Top Elevation (ft)
Top Width (ft)
Crest Width (ft)

Elev (ft}

6724.66

68.00

1.00

6725.34

19.0

Circular

19.0

1

0.014

Circular Corrugate Metal Pipe
Projecting

0.034, 1.5, 0.0553, 0.54, 0.9

6728.09
28.00
20.00

Calculations
Qmin (cfs)

Qmax (cfs)
Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (ft/s)
Veloc Up (ft/s)
HGL Dn (ft)
HGL Up (ft)
Hw Elev (ft)
Hw/D (ft)

Flow Regime

Early Grading DP05 Design Point 1.5 (Q5=0.8 cfs Q100=5.9 cfs)

Wednesday, May 18 2022

0.80
5.90
(dc+D)/2

5.90

5.90

0.00

3.53

4.96
6725.91
6726.26
6726.83
0.94

Inlet Control

Hw Depth (ft)

6728.00

P

872500 ——————

3.86

nlgtcontrol

-0.34

&724.00

6723.00

-1.34

25 30 35 40

0 45 50
Embank

-2.34




Culvert Report

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

Early Grading DP07 Design Point 9 (Q5=0.04 cfs Q100=0.7 cfs)

Invert Elev Dn (ft)
Pipe Length (ft)
Slope (%)

Invert Elev Up (ft)
Rise (in)

Shape

Span (in)

No. Barrels
n-Value

Culvert Type
Culvert Entrance
Coeff. K,M,c,Y k

Embankment
Top Elevation (ft)
Top Width (ft)
Crest Width (ft)

6686.99

36.00

0.86

6687.30

18.0

Circular

18.0

1

0.014

Circular Corrugate Metal Pipe
Projecting

0.034, 1.5, 0.0553, 0.54, 0.9

6690.00
28.00
20.00

Calculations
Qmin (cfs)

Qmax (cfs)
Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (ft/s)
Veloc Up (ft/s)
HGL Dn (ft)
HGL Up (ft)
Hw Elev (ft)
Hw/D (ft)

Flow Regime

Early Grading DP07 Design Point 9 (Q5=0.04 cfs Q100=0.7 cfs)

Wednesday, May 18 2022

0.04
0.70
(dc+D)/2

0.70

0.70

0.00

0.63

2.65
6687.90
6687.61
6687.72
0.28

Inlet Control

Hw Depth (ft)

3.70

N

Inlet control

18 20 25 30 5
Embank

-2.30




Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, May 20 2021

DP 1.0 Swale (5-Year)

Triangular Highlighted
Side Slopes (z:1) = 4.00, 4.00 Depth (ft) = 0.52
Total Depth (ft) = 3.00 Q (cfs) = 1.500
Area (sqft) = 1.08
Invert Elev (ft) = 10.00 Velocity (ft/s) = 1.39
Slope (%) = 0.50 Wetted Perim (ft) = 4.29
N-Value = 0.030 Crit Depth, Yc (ft) = 0.39
Top Width (ft) = 4.16
Calculations EGL (ft) = 0.55
Compute by: Known Q
Known Q (cfs) = 1.9 Add "FOR REFERENCE ONLY" to all the
roadside ditches. These will be reviewed with the
FDR for Filing 2 Plat.
JR: Addressed
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)


dsdlaforce
Text Box
Add "FOR REFERENCE ONLY" to all the roadside ditches.  These will be reviewed with the FDR for Filing 2 Plat.

GE
Text Box
JR: Addressed


Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, May 20 2021

DP 1.0 Swale (100-Year)

Triangular Highlighted
Side Slopes (z:1) = 4.00, 4.00 Depth (ft) = 0.85
Total Depth (ft) = 3.00 Q (cfs) = 5.600

Area (sqft) = 2.89
Invert Elev (ft) = 10.00 Velocity (ft/s) = 1.94
Slope (%) = 0.50 Wetted Perim (ft) = 7.01
N-Value = 0.030 Crit Depth, Yc (ft) = 0.66

Top Width (ft) = 6.80
Calculations EGL (ft) = 0.91
Compute by: Known Q
Known Q (cfs) = 5.60
Elev (ft) Section Depth (ft)
14.00 4.00
13.00 3.00

12.00 2.00
\

11.00 \C \va —~ 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 1.1 Swale (5-Year)

Thursday, May 20 2021

Triangular Highlighted
Side Slopes (z:1) = 4.00, 4.00 Depth (ft) = 0.54
Total Depth (ft) = 3.00 Q (cfs) = 2.300
Area (sqft) = 1.17
Invert Elev (ft) = 10.00 Velocity (ft/s) = 1.97
Slope (%) = 1.00 Wetted Perim (ft) = 445
N-Value = 0.030 Crit Depth, Yc (ft) = 0.46
Top Width (ft) = 4.32
Calculations EGL (ft) = 0.60
Compute by: Known Q
Known Q (cfs) = 2.30
Elev (ft) Section
14.00
13.00
12.00 \
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.

DP 1.1 Swale (100-Year)

Thursday, May 20 2021

Triangular Highlighted
Side Slopes (z:1) = 4.00, 4.00 Depth (ft) = 0.89
Total Depth (ft) = 3.00 Q (cfs) = 8.800
Area (sqft) = 3.17
Invert Elev (ft) = 10.00 Velocity (ft/s) = 2.78
Slope (%) = 1.00 Wetted Perim (ft) = 7.34
N-Value = 0.030 Crit Depth, Yc (ft) = 0.79
Top Width (ft) =712
Calculations EGL (ft) = 1.01
Compute by: Known Q
Known Q (cfs) = 8.80
Elev (ft) Section
14.00
13.00
12.00 \
11.00 N 7 v 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 1.2 Swale (5-Year)

Thursday, May 20 2021

Triangular Highlighted
Side Slopes (z:1) = 4.00, 4.00 Depth (ft) = 0.65
Total Depth (ft) = 4.00 Q (cfs) = 4.500
Area (sqft) = 1.69
Invert Elev (ft) = 10.00 Velocity (ft/s) = 2.66
Slope (%) = 1.35 Wetted Perim (ft) = 5.36
N-Value = 0.030 Crit Depth, Yc (ft) = 0.61
Top Width (ft) = 5.20
Calculations EGL (ft) = 0.76
Compute by: Known Q
Known Q (cfs) = 4.50
Elev (ft) Section
15.00
14.00 /
. //
\\ /
A
N WV
10.00
9.00
0 10 15 20 25 30 35 40 45

Reach (ft)

Depth (ft)

5.00

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 1.2 Swale (100-Year)

Thursday, May 20 2021

Triangular Highlighted
Side Slopes (z:1) = 4.00, 4.00 Depth (ft) = 1.29
Total Depth (ft) = 4.00 Q (cfs) = 27.90
Area (sqft) = 6.66
Invert Elev (ft) = 10.00 Velocity (ft/s) =419
Slope (%) = 1.35 Wetted Perim (ft) = 10.64
N-Value = 0.030 Crit Depth, Yc (ft) = 1.25
Top Width (ft) = 10.32
Calculations EGL (ft) = 1.56
Compute by: Known Q
Known Q (cfs) = 27.90
Elev (ft) Section
15.00
14.00 /
. //
\\ /
\ A" /
11.00 \\_
10.00
9.00
0 5 10 15 20 25 30 35 40 45

Reach (ft)

Depth (ft)

5.00

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 1.3 Swale (5-Year)

Thursday, May 20 2021

Triangular Highlighted
Side Slopes (z:1) = 4.00, 4.00 Depth (ft) = 0.78
Total Depth (ft) = 3.00 Q (cfs) = 6.100
Area (sqft) = 243
Invert Elev (ft) = 10.00 Velocity (ft/s) = 2.51
Slope (%) = 1.00 Wetted Perim (ft) = 6.43
N-Value = 0.030 Crit Depth, Yc (ft) = 0.68
Top Width (ft) = 6.24
Calculations EGL (ft) = 0.88
Compute by: Known Q
Known Q (cfs) = 6.10
Elev (ft) Section
14.00
13.00
12.00 \
11.00
\\ v U
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 1.3 Swale (100-Year)

Thursday, May 20 2021

Triangular Highlighted
Side Slopes (z:1) = 4.00, 4.00 Depth (ft) = 1.55
Total Depth (ft) = 3.00 Q (cfs) = 38.70
Area (sqft) = 9.61
Invert Elev (ft) = 10.00 Velocity (ft/s) = 4.03
Slope (%) = 1.00 Wetted Perim (ft) = 12.78
N-Value = 0.030 Crit Depth, Yc (ft) = 1.43
Top Width (ft) = 12.40
Calculations EGL (ft) = 1.80
Compute by: Known Q
Known Q (cfs) = 38.70
Elev (ft) Section
14.00
13.00
12.00 \
AN <z
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 1.4 Swale (5-Year)

Thursday, May 20 2021

Triangular Highlighted
Side Slopes (z:1) = 4.00, 4.00 Depth (ft) = 043
Total Depth (ft) = 3.00 Q (cfs) = 1.700
Area (sqft) = 0.74
Invert Elev (ft) = 10.00 Velocity (ft/s) = 2.30
Slope (%) = 1.87 Wetted Perim (ft) = 3.55
N-Value = 0.030 Crit Depth, Yc (ft) = 0.41
Top Width (ft) = 3.44
Calculations EGL (ft) = 0.51
Compute by: Known Q
Known Q (cfs) = 1.70
Elev (ft) Section
14.00
13.00
12.00 \
11.00 /
\ v
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 1.4 Swale (100-Year)

Thursday, May 20 2021

Triangular Highlighted
Side Slopes (z:1) = 4.00, 4.00 Depth (ft) = 0.76
Total Depth (ft) = 3.00 Q (cfs) = 7.900
Area (sqft) = 2.31
Invert Elev (ft) = 10.00 Velocity (ft/s) = 3.42
Slope (%) = 1.87 Wetted Perim (ft) = 6.27
N-Value = 0.030 Crit Depth, Yc (ft) = 0.76
Top Width (ft) = 6.08
Calculations EGL (ft) = 0.94
Compute by: Known Q
Known Q (cfs) = 7.90
Elev (ft) Section Depth (ft)
14.00 4.00
13.00 3.00
12.00 \ 2.00
11.00 1.00
N &
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 1.5 Swale (5-Year)

Thursday, May 20 2021

Triangular Highlighted
Side Slopes (z:1) = 4.00, 4.00 Depth (ft) = 0.55
Total Depth (ft) = 3.00 Q (cfs) = 2.800
Area (sqft) = 1.21
Invert Elev (ft) = 10.00 Velocity (ft/s) = 2.31
Slope (%) = 1.40 Wetted Perim (ft) = 454
N-Value = 0.030 Crit Depth, Yc (ft) = 0.50
Top Width (ft) = 4.40
Calculations EGL (ft) = 0.63
Compute by: Known Q
Known Q (cfs) = 2.80
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.

DP 1.5 Swale (100-Year)

Thursday, May 20 2021

Triangular Highlighted
Side Slopes (z:1) = 4.00, 4.00 Depth (ft) = 0.87
Total Depth (ft) = 3.00 Q (cfs) = 9.900

Area (sqft) = 3.03
Invert Elev (ft) = 10.00 Velocity (ft/s) = 3.27
Slope (%) = 1.40 Wetted Perim (ft) =717
N-Value = 0.030 Crit Depth, Yc (ft) = 0.83

Top Width (ft) = 6.96
Calculations EGL (ft) = 1.04
Compute by: Known Q
Known Q (cfs) = 9.90
Elev (ft) Section Depth (ft)
14.00 4.00
13.00 3.00
12.00 \ 2.00
11.00 \C < v 4 1.00

\ _ Y
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 8 Swale (5-Year)

Thursday, May 20 2021

Triangular Highlighted
Side Slopes (z:1) = 4.00, 4.00 Depth (ft) = 0.52
Total Depth (ft) = 3.00 Q (cfs) = 2.300

Area (sqft) = 1.08
Invert Elev (ft) = 10.00 Velocity (ft/s) = 213
Slope (%) = 1.22 Wetted Perim (ft) = 4.29
N-Value = 0.030 Crit Depth, Yc (ft) = 0.46

Top Width (ft) = 4.16
Calculations EGL (ft) = 0.59
Compute by: Known Q
Known Q (cfs) = 2.30
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)



Channel Report

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

DP 8 Swale (100-Year)

Thursday, May 20 2021

Triangular Highlighted
Side Slopes (z:1) = 4.00, 4.00 Depth (ft) = 0.74
Total Depth (ft) = 3.00 Q (cfs) = 6.000
Area (sqft) = 2.19
Invert Elev (ft) = 10.00 Velocity (ft/s) = 2.74
Slope (%) = 1.22 Wetted Perim (ft) = 6.10
N-Value = 0.030 Crit Depth, Yc (ft) = 0.68
Top Width (ft) = 592
Calculations EGL (ft) = 0.86
Compute by: Known Q
Known Q (cfs) = 6.00
Elev (ft) Section
14.00
13.00
12.00 \
11.00
N\ =
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 9 Swale (5-Year)

Thursday, May 20 2021

Triangular Highlighted
Side Slopes (z:1) = 4.00, 4.00 Depth (ft) = 0.39
Total Depth (ft) = 3.00 Q (cfs) = 1.100
Area (sqft) = 0.61
Invert Elev (ft) = 10.00 Velocity (ft/s) = 1.81
Slope (%) = 1.30 Wetted Perim (ft) = 3.22
N-Value = 0.030 Crit Depth, Yc (ft) = 0.35
Top Width (ft) = 3.12
Calculations EGL (ft) = 044
Compute by: Known Q
Known Q (cfs) = 1.10
Elev (ft) Section
14.00
13.00
12.00 \
11.00 \ /
A4
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 9 Swale (100-Year)

Thursday, May 20 2021

Triangular Highlighted
Side Slopes (z:1) = 4.00, 4.00 Depth (ft) = 0.54
Total Depth (ft) = 3.00 Q (cfs) = 2.600
Area (sqft) = 1.17
Invert Elev (ft) = 10.00 Velocity (ft/s) = 2.23
Slope (%) = 1.30 Wetted Perim (ft) = 445
N-Value = 0.030 Crit Depth, Yc (ft) = 0.49
Top Width (ft) = 4.32
Calculations EGL (ft) = 0.62
Compute by: Known Q
Known Q (cfs) = 2.60
Elev (ft) Section
14.00
13.00
12.00 \
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



Final Drainage Report
Filing 2 - Saddlehorn Ranch Early Grading

APPENDIX D

WATER QUALITY AND DETENTION CALCULATIONS
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Saddlehorn-2514204
Required Sediment Pond Volumes

5/27/2021
Sediment Basin #1
Developed Area = 18.87 acres
Undeveoped Area = 76.67 acres
Required Volume = (Dev. Area * 1800 ft*3/ac) + (Undev. Area * 500 ft"3/ac)
= 72,301 1]
1.660 AC-FT

See Pond F Basin Table For Provided Volume



Saddlehorn (25142.04)
Orifice Sizing

Sediment Basin #1

Basin Total Volume: 1.660 ac-ft

Top 1/2 0.830 ac-ft
36155 cf

Drain Time 40 hrs 0.2511 cfs over 40 hrs

Assuming 5 holes

0.0502 cfs per hole

Equates toa 2125 diam. hole (in)

Equatestoa 3.54 sq. in. hole

Solution 5 1Column - 5 holes

213

Inch diameter holes




DETENTION BASIN STAGE RAGE TABLE BUILDER

MHFD-Detention, Version 4.04 (February 2021)

Project: Saddlehorn Filing 2

Basin ID: Pond F

208e 3
P [ ZONE 1
o
ST S Depth Increment =
PERMANENT- omFcEs Optional Optional
poot Example Zone Configuration (Retention Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (ft?) | Area(it?) | (acre) (ft%) (ac-ft)
Watershed Information Top of Micropool - 0.00 - - - 36 0.001
Selected BMP Type =|  EDB 6681 - 0.33 - - - 50 0.001 14 0.000
Watershed Area=| 9554 [acres 6682 - 133 - - - 2,789 0.064 1,434 0.033
Watershed Length =| 5,707 |ft 6683 - 2.33 - - - 15,282 0.351 10,469 0.240
Watershed Length to Centroid =| 2,118 |t 6684 - 3.33 - - - 33,913 0.779 35,066 0.805
Watershed Slope =|  0.014 _ |ft/ft 6685 - 4.33 - - - 49,906 1.146 76,976 1.767
Watershed Imperviousness =|  13.50% |percent 6686 - 5.33 - - - 58,427 1.341 131,142 3.011
Percentage Hydrologic Soil Group A =|  89.0% |percent 6687 6.33 - - - 67,707 1.554 194,209 4.458
Percentage Hydrologic Soil Group B=|  0.0% _|percent 6687.5 - 6.83 - - - 73,617 1.690 229,540 5.270
Percentage Hydrologic Soil Groups C/D =|  11.0% |percent - - - -
Target WQCV Drain Time =| 400 |hours - - - -

Location for 1-hr Rainfall Depths = User Input - - - -

After providing required inputs above including 1-hour rainfall
depths, click ‘Run CUHP' to generate runoff hydrographs using - - - -
the embedded Colorado Urban Hydrograph Procedure.

Optional User Overrides - - - -

Water Quality Capture Volume (WQCV) =|  0.684 |acre-feet acre-feet - = = =
Excess Urban Runoff Volume (EURV) =|  1.038 |acre-feet acre-feet - = = =
2yr Runoff Volume (P1=1.19in) =| 0647 |acre-feet 119 |inches - = = =
5-yr Runoff Volume (P1=15in.) =| 0.984 |acre-feet 150 |inches - = = =
10-yr Runoff Volume (PL = 1.75in.) =| 1.358 |acre-feet 175 |inches - = = =
25-yr Runoff Volume (PL =2in.) =| 3.366  |acre-feet 200 |inches - = = =
50-yr Runoff Volume (P1 =2.25in.) =|  4.720 |acre-feet 225 |inches - = = =
100-yr Runoff Volume (P1=2.52in.) =| 6.859 |acre-feet 252 |inches = = 4
500-yr Runoff Volume (P1=3.14in.) =| 11.388 |acre-feet inches - = = y
Approximate 2-yr Detention Volume =|  0.656 |acre-feet - = = =
Approximate 5-yr Detention Volume =|  0.969 |acre-feet - = = =
Approximate 10-yr Detention Volume =|  1.252 |acre-feet - = - 4
Approximate 25-yr Detention Volume =|  1.625 _|acre-feet - = - =
Approximate 50-yr Detention Volume =|  1.996 |acre-feet - - - -
Approximate 100-yr Detention Volume =|  2.911 |acre-feet - | = -

Define Zones and Basin Geometry - X - A

Zone 1 Volume (WQCV) =| 0684 |acre-feet - = = =
Zone 2 Volume (EURV - Zone 1) =|  0.355 |acre-feet - — = =

Zone 3 Volume (100-year - Zones 1&2) =|  1.873  |acre-feet - - - =
Total Detention Basin Volume =|  2.911 |acre-feet - — = =

Initial Surcharge Volume (ISV) =|  user |it® - = = =

Initial Surcharge Depth (ISD) =|  user _[it = = =

Total Available Detention Depth (Hiowa)) =|  user |it - = = =
Depth of Trickle Channel (Hr) =|  user  |ft - = = =

Slope of Trickle Channel (Src) =|  user  |fu/ft > = = =

Slopes of Main Basin Sides (Smain) =|  user  [H:v - = = =
Basin Length-to-Width Ratio (Ruw) =|  user - = = =
Initial Surcharge Area (Aisy) =|  user  |ft? - = = =

Surcharge Volume Length (Lisy) =|  user |ft - = = =
Surcharge Volume Width (Wisy) =|  user |ft - = = =

Depth of Basin Floor (Hroor) =|  user  |ft - = = =

Length of Basin Floor (LrLoor user it - = = =

Width of Basin Floor (Wrioo) =|  user |ft - = = =

Area of Basin Floor (Arioor) =|  user [it? - = = =

Volume of Basin Floor (Vroor) =|  user  |ft® - - = =

Depth of Main Basin (Huan) =|  user  |ft - = =

Length of Main Basin (Lyan) =|  user . |it - - = =

Width of Main Basin (Wya) =|  user  |ft - - = =

Area of Main Basin (Ayan) =| _User |it? - - = =

Volume of Main Basin (Vyaw) =| user |it* - - = =
Calculated Total Basin Volume (Viow)=|  user < |acre-feet - - = =

MHFD-Detention_v4 04_Pond F.xism, Basin 5/25/2021, 3:11 PM



DETENTION BASIN STAGE-STORAGE TABLE BUILDE

MHFD-Detention, Version 4.04 (February 2021)
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MHFD-Detention_v4 04_Pond F.xism, Basin 5/25/2021, 3:11 PM



DETENTI

N BASI

UTLET STRUCTURE DES

MHFD-Detention, Version 4.04 (February 2021)

Project: Saddlehorn Filing 2

Basin ID: Pond F
r zo;igw €2 Estimated Estimated
i ;; l i = = Stage (ft) Volume (ac-ft) Outlet Type
e | woch I ~ Zone 1 (WQCV) 3.17 0.684 Orifice Plate
s ;DQT:I%‘E" Zone 2 (EURV) 3.62 0.355 Circular Orifice
:g::':“w Exa:;‘:szgne Configuration (Retention Pond) Zone 3 (100-year) 5.26 1.873 Weir&Pipe (Restrict)
Total (all zones) 2.911

User Input: Orifice at Underdrain Outlet (typicall
Underdrain Orifice Invert Depth =

N/A

Underdrain Orifice Diameter =

N/A

y used to drain WQCV in a Filtration BMP)

ft (distance below the filtration media surface)
inches

Underdrain Orifice Area =

Underdrain Orifice Centroid =

Calculated Parameters for Underdrain

N/A
N/A

ftz
feet

User Input: Orifice Plate with one or more orific
Invert of Lowest Orifice =

es or Elliptical Slot

eir (typically used to drain WQCV and/or EURV in a sedimentation BMP)

0.00

Depth at top of Zone using Orifice Plate =
Orifice Plate: Orifice Vertical Spacing =
Orifice Plate: Orifice Area per Row =

User Input: Stage and Total Area of Each Orific:
Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

Stage of Orifice Centroid (ft)
Orifice Area (sq. inches)

3.17

12.70

2.03

e Row (numbered fi
Row 1 (required)

ft (relative to basin bottom at Stage = 0 ft)
ft (relative to basin bottom at Stage = 0 ft)
inches

sq. inches (diameter = 1-5/8 inches)

rom lowest to highest)

WQ Orifice Area per Row =

Elliptical Half-Width =

Elliptical Slot Centroid =

Elliptical Slot Area =

1.413E-02

N/A

N/A

N/A

Calculated Parameters for Plate

ftZ
feet
feet
ftz

Row 2 (optional) Row 3 (optional)

Row 4 (optional)

Row 5 (optional)

Row 6 (optional)

Row 7 (optional)

Row 8 (optional)

0.00

1.06 211

2.03

2.03 2.03

Row 9 (optional)

Row 10 (optional) | Row 11 (optional)

Row 12 (optional)

Row 13 (optional)

Row 14 (optional)

Row 15 (optional)

Row 16 (optional)

User Input: Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Zone 2 Circular Not Selected Zone 2 Circular Not Selected
Invert of Vertical Orifice = 3.17 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.00 N/A t?
Depth at top of Zone using Vertical Orifice = 3.62 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.02 N/A feet
Vertical Orifice Diameter = 0.38 N/A inches
User Input: Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir (and No Outlet Pipe) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 4.03 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H; = 4.03 N/A feet
Overflow Weir Front Edge Length = 6.00 N/A feet Overflow Weir Slope Length = 5.00 N/A feet
Overflow Weir Grate Slope = 0.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 4.96 N/A
Horiz. Length of Weir Sides = 5.00 N/A feet Overflow Grate Open Area w/o Debris = 20.88 N/A t?
Overflow Grate Type =| Type C Grate N/A Overflow Grate Open Area w/ Debris = 20.88 N/A t?
Debris Clogging % = 0% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate. or Rectanqular Orifice)

Depth to Invert of Outlet Pipe =
Outlet Pipe Diameter =
Restrictor Plate Height Above Pipe Invert =

Rectangular.or
Spillway Invert Stage=

Spillway Crest Length =

Spillway End Slopes =

Freeboard above Max Water Surface =

User Input: Emergency Spillwa;

Zone 3 Restrictor

Not Selected

Calculated Parameter:

for Outlet Pipe w/

Flow Restriction Plate

Outlet Orifice Area =

Outlet Orifice Centroid =

Half-Central Angle of Restrictor Plate on Pipe =

Spillway Design Flow Depth=

Stage at Top of Freeboard =

Basin Area at Top of Freeboard =
Basin Volume at Top of Freeboard =

0.00 N/A ft (distance below basin bottom at Stage = 0 ft)
30.00 N/A inches
24.00 inches
Trapezoidal
5.38 ft (relative to basin bottom at Stage = 0 ft)
55.00 feet
4.00 H:v
1.00 feet

Zone 3 Restrictor

Not Selected

4.21 N/A ft?
1.09 N/A feet
2.21 N/A radians

0.45

6.83

1.69

5.27

Calculated Parameters for Spillway

feet
feet
acres
acre-ft

Routed Hydrograph Results

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).

Design Storm Return Period =

One-Hour Rainfall Depth (in) =|

CUHP Runoff Volume (acre-ft) =|

Inflow Hydrograph Volume (acre-ft) =

CUHP Predevelopment Peak Q (cfs) =

OPTIONAL Override Predevelopment Peak Q (cfs) =

Predevelopment Unit/Peak Flow, q (cfs/acre) =|

Peak Inflow Q (cfs) =|

Peak Outflow Q (cfs) =

Ratio Peak Outflow to Predevelopment Q =

Structure Controlling Flow =|

Max Velocity through Grate 1 (fps) =

Max Velocity through Grate 2 (fps) =

Time to Drain 97% of Inflow Volume (hours) =|
Time to Drain 99% of Inflow Volume (hours) =|
Maximum Ponding Depth (ft) =|

Area at Maximum Ponding Depth (acres) =|
Maximum Volume Stored (acre-ft) =

MHFD-Detention_v4 04_Pond F.xism, Outlet Structure

WQcv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.14
0.684 1.038 0.647 0.984 1.358 3.366 4.729 6.859 11.388
N/A N/A 0.647 0.984 1.358 3.366 4.729 6.859 11.388
N/A N/A 0.5 0.9 1.2 16.1 25.9 40.7 71.3

N/A N/A

N/A N/A 0.01 0.01 0.01 0.17 0.27 0.43 0.75
N/A N/A 4.4 6.8 9.0 25.2 35.6 51.3 82.9
0.3 0.3 0.3 0.3 0.3 12.9 22.8 38.5 61.3
N/A N/A N/A 0.4 0.3 0.8 0.9 0.9 0.9
Plate Vertical Orifice 1 Plate Vertical Orifice 1 | Vertical Orifice 1 | Overflow Weir 1 [ Overflow Weir 1 Outlet Plate 1 Spillway
N/A N/A N/A N/A N/A 0.6 1.1 1.8 2.0
N/A N/A N/A N/A N/A N/A N/A N/A N/A

38 51 38 50 62 65 62 57 50
40 54 40 53 66 71 69 68 64
3.17 3.62 2.99 3.43 3.84 4.35 4.49 4.70 5.61
0.71 0.89 0.63 0.82 0.96 1.15 1.18 1.22 1.40
0.686 1.046 0.559 0.885 1.240 1.779 1.953 2.192 3.381

5/27/2021, 2:25 PM




N BASIN ET STRUCTURE DESIG

MHFD-Detention, Version 4.04 (February 2021)
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DETENTION BA LET STRUCTURE DES

Outflow Hydrograph Workbook Filename:

Inflow Hydrographs
The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP
Time Interval TIME WQCV [cfs] | EURV [cfs] | 2 Year [cfs] | 5 Year [cfs] | 10 Year [cfs]|25 Year [cfs]| 50 Year [cfs] |100 Year [cfs]{500 Year [cfs]

5.00 min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.02
0:15:00 0.00 0.00 0.05 0.09 0.11 0.08 0.10 0.09 0.16
0:20:00 0.00 0.00 0.27 0.39 0.46 0.30 0.37 0.37 0.53
0:25:00 0.00 0.00 1.18 1.91 2.58 1.10 1.47 1.68 2.65
0:30:00 0.00 0.00 2.67 4.32 5.78 5.92 8.77 11.06 18.84
0:35:00 0.00 0.00 3.83 6.06 7.99 14.15 20.62 27.30 45.14
0:40:00 0.00 0.00 4.28 6.69 8.78 21.04 30.08 40.81 65.73
0:45:00 0.00 0.00 4.36 6.79 8.98 24.27 34.38 47.75 76.17
0:50:00 0.00 0.00 4.33 6.71 8.92 25.23 35.65 50.68 81.19
0:55:00 0.00 0.00 4.21 6.51 8.67 25.15 35.49 51.26 82.88
1:00:00 0.00 0.00 4.02 6.20 8.29 24.46 34.47 50.28 82.22
1:05:00 0.00 0.00 3.80 5.83 7.87 23.30 32.79 48.42 80.15
1:10:00 0.00 0.00 3.62 5.55 7.62 21.85 30.72 45.82 76.61
1:15:00 0.00 0.00 3.47 5.32 7.44 20.56 2895 43.22 72.76
1:20:00 0.00 0.00 3.32 5.08 7.22 19.41 27.33 40.71 68.67
1:25:00 0.00 0.00 3.16 4.84 6.91 18.30 25.75 38.22 64.49
1:30:00 0.00 0.00 3.01 4.59 6.55 17.17 24.13 35.76 60.30
1:35:00 0.00 0.00 2.87 4.37 6.21 1605 22.53 33.34 56.16
1:40:00 0.00 0.00 2.76 4.19 5.93 15.01 21.06 31.10 52.36
0.00 0.00 2.67 4.02 5.68 14.16 19.86 29.24 49.20

0.00 0.00 2.58 3.85 5.43 13143 18.81 27.62 46.42

0.00 0.00 2.48 3.68 5.19 12.74 17.81 26.10 43.78

2:00:00 0.00 0.00 2.37 3.51 4.94 12.06 16.84 24.63 41.24
2:05:00 0.00 0.00 2.24 3.32 4.67 11.36 15.85 23.16 38.73
2:10:00 0.00 0.00 2.10 3.11 4.37 10.64 14.83 21.67 36.22
2:15:00 0.00 0.00 1.95 2.89 4.06 9.91 13.81 20.19 33.74
2:20:00 0.00 0.00 1.80 2.67 3.75 9.19 12.79 18.71 31.29
2:25:00 0.00 0.00 1.66 2.45 3.44 8.46 11.77 17.25 28.85
2:30:00 0.00 0.00 1.52 2.24 3.15 7.74 10.76 15.78 26.42
2:35:00 0.00 0.00 1.39 2.05 2.89 7.04 9.77 14.35 24.04
0.00 0.00 1.29 1.91 2.71 6.42 8.93 13.11 22.02

0.00 0.00 1.22 1.81 2.56 5.99 8.34 12.20 20.52

0.00 0.00 1.16 1.71 2.42 5.65 7.87 11.49 19.29

0.00 0.00 109 1.62 2.28 5.36 7.46 10.86 18.20

0.00 0:00 1.03 1.53 2.15 5.08 7.07 10.29 17.19

0.00 0.00 0.97 1.44 2.02 4.81 6.70 9.73 16.24

0.00 0.00 0.92 1.36 1.90 4.55 6.33 9.20 15.33

0.00 0.00 0.86 1.28 1.78 4.29 5.97 8.69 14.47

0.00 0.00 0.81 1.20 1.67 4.04 5.62 8.19 13.64

0.00 0.00 0.75 1.12 1.56 3.79 5.28 7.69 12.82

0.00 0.00 0.70 1.04 1.45 3.54 4.93 7.20 12.00

0.00 0.00 0.65 0.96 1.35 3.30 4.59 6.70 11.18

0.00 0.00 0.60 0.89 1.25 3.06 4.25 6.21 10.36

0.00 0.00 0.55 0.82 1.14 2.81 3.91 5.72 9.54

0.00 0.00 0.50 0.74 1.04 2.57 3.57 5.23 8.73

0.00 0.00 0.46 0.67 0.94 2.33 3.23 4.74 7.92

0.00 0.00 0.41 0.60 0.85 2.09 2.90 4.26 7.11

0.00 0.00 0.36 0.53 0.75 1.85 2.56 3.77 6.30

0.00 0.00 0.32 0.46 0.65 1.62 2.23 3.28 5.49

0.00 0.00 0.27 0.39 0.56 1.38 1.89 2.80 4.68

0.00 0.00 0.23 0.32 0.46 1.14 1.56 2.32 3.88

0.00 0.00 0.18 0.26 0.37 0.91 1.23 1.83 3.07

0.00 0.00 0.14 0.19 0.28 0.68 0.90 1.35 2.27

0.00 0.00 0.10 0.13 0.20 0.45 0.58 0.89 1.50

0.00 0.00 0.08 0.10 0.16 0.26 0.34 0.53 0.93

0.00 0.00 0.07 0.09 0.14 0.17 0.21 0.33 0.62

0.00 0.00 0.06 0.08 0.12 0.12 0.15 0.22 0.42

0.00 0.00 0.05 0.07 0.10 0.09 0.12 0.15 0.28

0.00 0.00 0.04 0.06 0.08 0.07 0.09 0.11 0.19

0.00 0.00 0.04 0.05 0.07 0.06 0.07 0.08 0.12

0.00 0.00 0.03 0.04 0.05 0.05 0.05 0.05 0.07

0.00 0.00 0.03 0.03 0.04 0.04 0.04 0.04 0.05

0.00 0.00 0.02 0.03 0.03 0.03 0.03 0.03 0.04

0.00 0.00 0.02 0.02 0.03 0.02 0.03 0.02 0.03

0.00 0.00 0.01 0.02 0.02 0.02 0.02 0.02 0.02

0.00 0.00 0.01 0.01 0.02 0.01 0.02 0.01 0.02

0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01

0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01

0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.01

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Summary Stage-Area-Volume-Discharge Relationships

UTLET STRUCTURE DES

MHFD-Detention, Version 4.04 (February 2021)

The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.
The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage - Storage Stage Area Area Volume Volume OI:ftl;i)lw
DEsCHpucs I [ft?] [acres] [ft3] [ac-ft] [cfs]
0.00 36 0.001 0 0.000 0.00 For best results, include the
0.50 516 0.012 62 0.001 0.05 stages of all grade slope
100 1,885 0.043 662 0.015 0.07 changes (e.g. ISV and Floor)
from the S-A-V table on
1.50 4,913 0.113 2,088 0.048 0.13 heet 'Basin’.
2.00 11,159 0.256 6,106 0.140 0.16
2.50 18,449 0.424 13,336 0.306 0.23 Also include the inverts of all
3.00 27,765 0.637 24,890 0.571 0.28 outlets (e.g. vertical orifice,
wcov 317 30,932 0.710 29,879 0.686 0.29 O‘ferﬂo‘” grate, and spillway,
3.50 36,632 0.841 41,063 0.943 0.32 where applicable).
EURV 3.62 38,551 0.885 45,574 1.046 0.32
4.00 44,628 1.025 61,378 1.409 0.35
4.50 51,355 1.179 85,583 1.965 23.22
100-YR 4.70 53,059 1.218 96,024 2.204 38.50
5.00 55,615 1.277 112,326 2.579 40.07
5.50 60,005 1.378 141,209 3.242 49.47,
6.00 64,645 1.484 172,371 3.957 128.37
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FOREBAY VOLUME REQUIREMENTS

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

Forebay 1 [=.135 WQCv= 0.085851

Equation 3-3 V=(WQCV/12)A
Forebay 1 A=95.54 Acres V= 0.684

3% OF WQCV
FOREBAY TOTAL VOLUME= .03(V)

VOLUME REQUIRED FOR FOREBAY 1 = 0.021 AC-FT 893 CF

VOLUME PROVIDED FOR FOREBAY 1 = 0.037 AC-FT 1596 CF

Q100 Discharges 2% OF Q19
Q1qo Forebay 1= .02*51.3 CFS=1.03 CFS

Remove reference
only since you are
constructing forebay
with the EGP.

NOTE: If the Q100
value is different on
< the subsequent Final
Drainage Report for
Filing 2 then that
report will need to
provide updated
as-built analysis
showing the EGP
design is still in
compliance.

JR: Forebay is not
being constructed
during early grading



dsdlaforce
Callout
Remove reference only since you are constructing forebay with the EGP.

NOTE: If the Q100 value is different on the subsequent Final Drainage Report for Filing 2 then that report will need to provide updated as-built analysis showing the EGP design is still in compliance.

GE
Text Box
JR: Forebay is not being constructed during early grading


Weir Report

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

Pond F Forebay Weir

Tuesday, May 25 2021

V-Notch Weir Highlighted
Crest = Sharp Depth (ft) = 1.58
Angle (Deg) = 15 Q (cfs) = 1.030
Total Depth (ft) = 2.50 Area (sqft) = 0.33
Velocity (ft/s) = 3.15
Calculations Top Width (ft) =.0.42
Weir Coeff. Cw = 0.33
Compute by: Known Q
Known Q (cfs) = 1.03
JR: Forebay is not
being constructed
during early grading
Remove reference
Depth (ft) Pond F Forebay Weir only since you are
constructing forebay
3.00 with the EGP.
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)



dsdlaforce
Callout
Remove reference only since you are constructing forebay with the EGP.

GE
Text Box
JR: Forebay is not being constructed during early grading


Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, May 20 2021

Pond F Trickle Channel

Rectangular Highlighted
Bottom Width (ft) = 6.00 Depth (ft) = 0.1
Total Depth (ft) = 0.50 Q (cfs) = 1.030

Area (sqft) = 0.66
Invert Elev (ft) = 10.00 Velocity (ft/s) = 1.56
Slope (%) = 0.50 Wetted Perim (ft) =.6.22
N-Value = 0.013 Crit Depth, Yc (ft) =.0.10

Top Width (ft) = 6.00
Calculations EGL (ft) = 0.15
Compute by: Known Q
Known Q (cfs) = 1.03
Elev (ft) Seétion JR: Trickle channel is pth (ft)

not being constructed
11.00 during early grading [0
\ Remove reference
____only since you are
constructing forebay
10.75 with the EGP. 5
10.50 0.50
10.25 0.25
4
10.00 0.00
9.75 -0.25
0 1 2 3 4 5 6 7 8

Reach (ft)


dsdlaforce
Callout
Remove reference only since you are constructing forebay with the EGP.

GE
Text Box
JR: Trickle channel is not being constructed during early grading


Weir Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, May 20 2021

Pond F Spillway

Trapezoidal Weir Highlighted
Crest = Sharp Depth (ft) = 045
Bottom Length (ft) = 55.00 Q (cfs) = 51.30
Total Depth (ft) = 145 Area (sqft) = 25.56
Side Slope (z:1) = 4.00 Velocity (ft/s) = 2.01
Top Width (ft) = 58.60
Calculations JR: "For reference
Weir Coeff. Cw = 3.10 only" has been added
Compute by: Known Q |since the spillway is
Known Q (cfs) = 51.30 not being constructed
during early grading
Since the final buildout condition of the
spillway is being constructed with the EGP
then include the associated riprap sizing
calculation in this drainage report.

Depth (ft) Pond F Spillway Depth (ft)
2.00 2.00
1.50 1.50
1.00 1.00
0.50 \. 2 ,l 0.50
0.00 0.00

-0.50 -0.50

0 5 10 15 20 25 30 35 40 45 50 585 60 65 70 75 80
Weir W.S. Length (ft)



dsdlaforce
Text Box
Since the final buildout condition of the spillway is being constructed with the EGP then include the associated riprap sizing calculation in this drainage report.

GE
Text Box
JR: "For reference only" has been added since the spillway is not being constructed during early grading


Stormwater Detention and Infiltration Design Data Sheet

Stormwater Facility Name: SADDLEHORN RANCH - FILING 2 - POND F

Facility Location & Jurisdiction: EL PASO COUNTY - SADDLEHORN RANCH METROPOLITAN DISTRICT

User Input: Watershed Characteristics User Defined | User Defined | User Defined | User Defined
Watershed Slope = 0.014 ft/ft Stage [ft] Area [ft"2] Stage [ft] Discharge [cfs]
Watershed Length = 5707 ft 0.00 36 0.00 0.00
Watershed Area = 95.54 acres 0.33 50 0.33 0.04
Watershed Imperviousness = 13.5% percent 1.33 2,789 1.33 0.11
Percentage Hydrologic Soil Group A = 89.0% percent 2.33 15,282 2.33 0.21
Percentage Hydrologic Soil Group B = 0.0% percent 3.33 33,913 3.33 0.30
Percentage Hydrologic Soil Groups C/D = 11.0% percent 4.33 49,906 4.33 12.02
Location for 1-hr Rainfall Depths (use dropdown): 5.33 58,427 5.33 41.73
User Input v ‘ 6.33 67,707 6.33 207.62
6.83 73,617 6.83 360.96
WQCV Treatment Method = | Extended Detention v

After completing and printing this worksheet to a pdf, go to:

https://maperture.digitaldataservices.com/gvh/?viewer=cswdif

create a new stormwater facility, and
attach the pdf of this worksheet to that record.

Routed Hydrograph Results

Design Storm Return Period = wacv 2 Year 5 Year 10 Year 50 Year 100 Year "
One-Hour Rainfall Depth = 0.53 1.19 1.50 1.75 2.25 2.52 in
Calculated Runoff Volume = 0.684 0.707 1.039 1.468 3.604 5.758 acre-ft
OPTIONAL Override Runoff Volume = acre-ft
Inflow Hydrograph Volume = 0.683 0.706 1.038 1.468 3.604 5.752 acre-ft
Time to Drain 97% of Inflow Volume = 38.8 39.7 46.2 45.4 41.1 37.0 hours
Time to Drain 99% of Inflow Volume = 40.8 41.8 48.9 48.8 47.3 45.6 "hours
Maximum Ponding Depth = 3.07 3.10 3.43 3.66 4.50 5.01 ft
Maximum Ponded Area = 0.67 0.68 0.81 0.90 1.18 1.28 acres
Maximum Volume Stored = 0.616 0.636 0.880 1.074 1.953 2.582 acre-ft
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Stormwater Detention and Infiltration Design Data Sheet

= 100YR IN
70 l
= = 100YR OUT T
e 50YR IN
60
= = 50YROUT
10YR IN
50 71—~ 10vROUT
5YRIN
40 | eeeees 5YR OUT
£
= 2YRIN
)
= 2YR OUT
30
— WQCV IN
------ waQcv ouT
20 |
10 -
0 o 4 |
0.1 TIME [hr] 10
6
= 100YR |
e 50YR
5 44—
e 10YR
—5YR
4 4
3
T e 2YR
[=
o
w
[=]
E 5 | | =——wacv
g
Z T
(-9
|
j |
1
0 ‘
0.1 100
DRAIN TIME [hr]

SDI_Pond F.xIsm, Design Data

12/14/2021, 3:06 PM



Final Drainage Report
Filing 2 - Saddlehorn Ranch Early Grading

APPENDIX E

REFERENCE MATERIALS

15
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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 no