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PURPOSE

This document is the Master Development Drainage Plan (MDDP)/Preliminary Drainage Report
(PDR) for the proposed Saddlehorn Ranch. The purpose of this report is to:

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

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

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

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

GENERAL LOCATION AND DESCRIPTION

Location

The proposed Saddlehorn Ranch, known as “the site” 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. The proposed 824 acre, rural, single family-development is bound by Judge Orr
Road to the North and Curtis Road to the West. To the East, the site is bound by undeveloped land
owned by Brent Houser Enterprises, LLC. To the south, the site is bound by undeveloped properties
owned by 7120 Sudiev, LLC and Faye Reyonlds. A vicinity map and property owner map is
presented in Appendix A.

Currently, there are three major drainageways that run through the site: Haegler Ranch Main Stem 6
(MS-06), Haegler Ranch Tributary 6 (T-6), and Gieck Ranch West Fork — Reach 7A (WF-R7A).
These drainageways were analyzed, both hydrologically and hydraulically, in the following reports:

1. Geick Ranch Drainage Basin Planning Study (DBPS), October 2007

2. Haegler Ranch Basin DBPS, May 2009

3. Sante Fe Springs — Haegler Ranch Drainage Basin Letter of Map Revision (LOMR), October
2004

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

Description of Property

The proposed development contains approximately 824 acres and will be comprised of 227 rural 2.5
— 5 acre lots. The site 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, the site
slopes from northwest to southeast and the existing drainageways follow this topography.
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Per a NRCS web soil survey of the area, the site is made up of Type A, B and D soils. Type A soils
cover roughly 80% of the site while Type B soils cover 3% and Type D cover the remaining 17% of
the site. Group A soils have a high infiltration rate when thoroughly wet. Type B soils have a
moderate infiltration when thoroughly wet. Type D soils have a very slow infiltration rate when
thoroughly wet and have a high shrink-swell potential. A NRCS soil survey map has been presented
in Appendix A.

Two existing wells are located in the southwest corner of the site. A 12” Cherokee Metropolitan
District waterline runs through the site just south of the northern property line. Approximately a mile
south of the Curtis Road and Judge Orr Road intersection, a two lane dirt road proceeds from Curtis
Road east towards approximate center of the site. A water tank, pond and windmill are located within
Major Drainageway MS-06 at the end of the dirt road.

Floodplain Statement

Based on the FEMA FIRM Map number 08041C0558G, dated December 7, 2018, the site lies within
Zone A, Zone AE, and Zone X. Zone A is defined as areas subject to inundation by the 1-percent-
annual-chance flood determined using approximate methodologies because BFEs have not been
established. 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 development within the
site will occur in Zone X.

In the northeast corner of the site, proposed development borders the Zone A boundary of the Geick
Ranch West Tributary (WF-R7). At time of Final Drainage Report for this future phase of the
development, a LOMR will be presented to establish base flood elevations (BFESs) for all lots that
border the current Zone A boundary. The current FIRM Map has been presented in Appendix A.

DRAINAGE BASINS AND SUBBASINS

Major Basin Descriptions

The site lies within two major drainage basins: the Gieck Ranch Drainage Basin based on the “Gieck
Ranch Drainage Basin Planning Study” (DBPS) prepared by Drexel, Barrell & Co. in October, 2007
and revised in February 2010 and the Haegler Ranch Drainage Basin based on the “Haegler Ranch
Drainage Basin Planning Study” prepared by URS Corporation in May 2009.

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

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 Gieck Ranch Drainage Basin Planning Study prepared by Drexel, Barrell & Co. in October,
2007 and revised in February 2010. (Not adopted by El Paso County as of July 2019)
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.

Existing Gieck Ranch Drainage Basin

The “Gieck Ranch Drainage Basin Planning Study” evaluated existing and future drainage
conditions, identified future improvements, and established basin and bridge fees for the Gieck
Ranch Drainage Basin. It should be noted that as of today the “Gieck Ranch Drainage Basin
Planning Study” has not yet been approved and adopted by the County. All referenced information
from the aforementioned report is presented for information purposes only.

Based upon provided drainage maps and analysis, Gieck Ranch discharges a total of 1,017 cfs onto
the site within Major Drainageway Gieck Ranch West Fork Reach 7A (WF-R7A). An existing 66”
CMP and 36” CMP convey the offsite flow across Judge Orr Road onto the site. The existing
culverts at Judge Orr Road are undersized for existing and future flows resulting in localized
overtopping. The DBPS recommends the culvert be upsized to four —12° x 5” box culverts. The
culvert will not be upsized within the context of this report and development. The culvert is owned
by El Paso County and timing of the recommended improvements will be controlled by the County.
The overtopping at the intersection of WF-R7A is not contained within the 100-year floodplain.
Therefore, at time of Final Drainage Report, berming will be provided that will protect proposed lots
from overtopping flows. An overtopping analysis is presented in Appendix D and the limits of
overtopping are presented on the existing and proposed drainage maps in Appendix F.

Based on existing channel analysis, the Gieck Ranch DBPS recommends WF-R7A channel
improvements approximately 200 upstream and 300” downstream of the culvert crossing at Judge
Orr Road (50’ bottom width, 10:1 side slopes and vegetative augmentation). The recommended
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channel improvements result from upsizing the culvert at Judge Orr Road, requiring the channel to be
lowered. The channel improvements were not recommended due to existing channel instability.
Existing velocities in the channel were found to be 2.19 ft/s, as presented in Appendix E. Per the
MS4 permit requirements, the onsite reach of WF-R7A will be analyzed for channel stability with the
corresponding Final Drainage Report for that phase of the development. At the time of Final
Drainage Report, any necessary improvements to WF-R7A to satisfy the MS4 permit will be
evaluated. It should be noted that the onsite reach of WF-R7A, where the aforementioned channel
improvements were recommended, is comprised of jurisdictional wetlands which will limit the
allowable improvements. Coordination with the Army Corps of Engineers will be required to grant
permission to disturb the jurisdictional wetlands. Recommended channel improvements from the
Gieck Ranch DBPS are presented in Appendix E.

Existing Haegler Ranch Drainage Basin

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 210 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 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, berming will be provided that will protect proposed lots from overtopping flows. An
overtopping analysis is presented in Appendix D and the limits of overtopping are presented on the
existing and proposed drainage maps in Appendix F.

The culverts are not proposed to be upsized within the context of this report and development. The
culverts are owned by EI Paso County and timing of the recommended improvements 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. The Haegler Ranch DBPS recommends Major Drainageway T-6 be improved to a
trapezoidal channel with an 8’ bottom width, 4:1 side slopes and depth of 5°. Drop structures have
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also been recommended within MS-06 and T-6. These improvements will not occur within the
context of this report or development. However, due to the addition of culvert crossings within MS-
06 and T-6, channel improvements are anticipated up and downstream of the proposed culverts. The
extent of these channel improvements will be addressed with corresponding Final Drainage Reports
for those phases of the development. At that time, channel stability will be evaluated and any
necessary improvements will be proposed. Recommended channel improvements from the Haegler
Ranch DBPS are 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. Within the boundary of Saddlehorn Ranch, the
DBPS recommended a total of three (3) sub-regional ponds. Based on discussion with EI Paso
County, the site will utilize full spectrum water quality and detention ponds instead. These full
spectrum detention ponds will limit developed discharge into the drainageways to less than historic
rates. Future, upstream development will also require full spectrum detention in accordance with
current El Paso County criteria, which is an effective alternative to the sub-regional pond approach.

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 zones from Zone A to Zone AE
for the three drainageways. Upstream stretches of Tributary 3 and 4 are classified Zone A but those
channel reaches are off site. All stretches of Tributary 3 and 4 onsite are Zone AE. See FIRM Map
Panel 080059-0575G for limits of LOMR study and revised flood zones, presented in Appendix E.

Existing Sub-basin Drainage

On-site, existing drainage patterns are generally from northwest to southeast by way of existing,
natural drainageways (MS-06, T-6, WF-R7A). On-site areas flow directly into these drainageways
which also bypass off-site flows through the site. Offsite flows within the major drainageways that
pass through the site will influence the on-site culvert designs and any channel improvements.

On-site, existing drainage basins were established based upon existing topography and the limits of
100-year floodplain. The site was divided into eleven existing sub-basins. See Table 1 below for
summary of existing drainage sub-basins and corresponding peak flows. An existing drainage map is
provided in Appendix F.
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Table 1: Existing Drainage Basin Summary

EXISTING BASIN SUMMARY TABLE
SubBash | (atre9 | mporvious | & € | @9
G1 10.1 2.0% 0.00 0.1
G2 87.6 2.0% 15 76.4
H1 166.5 2.0% 0.1 81.0
H2 1111 2.0% 0.2 91.1
H3 118.9 2.0% 0.9 64.1
H4 63.3 2.0% 1.4 73.2
H5 53.2 2.0% 0.3 28.2
H6 87.6 2.0% 0.2 110.1
CH1 23.9 2.0% 5.4 21.0
CH2 84.2 2.0% 2.6 33.7
CH3 19.1 2.0% 0.1 6.5
Total 825.4 N/A 12.7 585.4

The existing condition of the three major drainageways are discussed below;

Existing Geick Ranch West Fork Reach 7A (WF-R7A)

The first major drainageway is the Gieck Ranch West Fork Reach 7A (WF-R7A), per the Gieck
Ranch DBPS. WF-R7A crosses onto the site along Judge Orr Road, approximately ¥4 mile west of
the intersection with Elbert Road. Discharge from the developed site into this drainageway will be
limited to historic rates via a full spectrum detention pond prior to discharge. This drainageway
includes jurisdictional wetlands and the entire drainageway onsite is classified Zone A. Access to the
drainage way will be provided from internal roadways and along an equestrian trail will be
constructed adjacent to the drainageway. The equestrian train can be utilized for maintenance
equipment as well.

Existing Haegler Ranch Main Stem (MS-06)

The second drainageway is the Haegler Ranch Main Stem (MS-06), per the Haegler Ranch DBPS,
which crosses onto the site along Curtis Road, approximately 1,600 south of the intersection with
Judge Orr Road. MS-06 flows south towards its offsite confluence with Black Squirrel Creek. MS-06
exits the site along the southern property line. Discharge from the developed site into this
drainageway will be limited to historic rates via a full spectrum detention pond prior to discharge.
This drainageway includes non-jurisdiction wetlands and the entire drainageway is classified Zone
AE. Access to the channel will be provided at the culvert crossing of MS-06 and San Isidro Trail via
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a 15’ wide maintenance and access road that will proceed from San Isidro trail to the channel bottom.
From here, access through the channel is achievable with existing grades within the channel.
Furthermore, an equestrian trail will be constructed adjacent to the drainageway that can be utilized
for maintenance equipment as well. The road alignments are displayed on the proposed drainage map
presented in Appendix F.

Existing Haegler Ranch Tributary 6 (T-6)

The third drainageway is the Haegler Ranch Tributary 6 (T-6), per the Haegler Ranch DBPS, which
crosses onto the site along Curtis Road, approximately % mile south of the intersection with Judge
Orr Road. T-6 conveys flows south through the site and towards its off-site confluence with Black
Squirrel Creek. Discharge from the developed site into this drainageway will be limited to historic
rates via a full spectrum detention pond prior to discharge. This drainageway is absent of any on-site
wetlands and the entire drainageway is classified Zone AE. Access to the channel will be provided at
the culvert crossing of T-6 and Del Cerro Trail via a 15° wide maintenance and access road that will
proceed from Del Cerro Trail to the channel bottom. From here, access through the channel is
achievable with existing grades within the channel. Furthermore, an equestrian trail will be
constructed adjacent to the drainageway that can be utilized for maintenance equipment as well. The
road alignments are displayed on the proposed drainage map presented in Appendix F.

The Santa Fe Springs — Haegler Ranch Drainage Basin LOMR was executed on three Haegler Ranch
basin drainageways. Two of the drainageways that were evaluated pass through the proposed
development. These drainageways are the: Haegler Ranch Tributary 3 & 4. Within the boundary of
the proposed development, Haegler Ranch Tributary 3 and 4 are synonymous with Main Stem 6 and
Tributary 6 from the Haegler Ranch DBPS. The purpose of the LOMR was to revise the flood hazard
depicted in the current Flood Insurance Study. Additionally, the LOMR provided existing, 100-year
velocities within the drainageways that will be utilized in the design of any potential channel
improvements. A FIRM panel with the limits of the detailed study as well as BFEs has been
presented in Appendix E.

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 F.
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Table 2: Major Drainageways

Major Drainageway Naming Conventions
Saddlehorn .
Ranch RZ?\Z:E {Efg:fg_ Per Geick Ranch DBPS: Per Sarlltgl\F/leRS.prmgs
MDDP/PDR: ) '
WE-R7A N/A* West Fork (Middle)/WF- N/A*
R7A
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 3. Major Drainageways — Ex. 100-Year Flow Comparison
Major Drainageways: 100-Year Flow Comparison
Contributing .
. Q100 Per Haegler Q100 Per Geick Q100 Per Sante Fe
Drainageway Name Arf:i ()sq. Ranch DBPS: Ranch DBPS: Springs LOMR:
WF-R7A @ Judge Orr 1.50 N/A* 1,017 cfs N/A*
Road
MS-06 @ Curtis Road 1.05 451 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.

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

Basin A is approximately 9.2 acres and in its existing condition is rolling rangeland. Runoff generally
flows southeast away from Drainageway MS-06. In the proposed condition, Basin A will be rural

2.5 acre lots and roadway. Runoff from this basin will be collected in road side swales and conveyed
south along Barrosito Drive to Pond A. Pond A, while considered temporary in this MDDP, will need
to meet Full Spectrum Detention Criteria unless deviations are approved in the Final Drainage Report
for this future filing. It is anticipated that Barrosito Drive will be extended south as part of the
development of the adjacent parcel to the south. The most logical place for a permanent Full
Spectrum pond is located approximately 1,000 feet south at the future road crossing with MS-06.
When that pond is constructed, the Saddlehorn Metropolitan District No. 1 will remove Pond A. The
peak flow rate for Basin A in the 5 and 100-year storm are 9.5 cfs and 20.7 cfs, respectively.
However, Pond A will discharge at less than historic rates.
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Basin B is approximately 60.4 acres and in its existing condition is rolling rangeland. Runoff
generally flows southwest across the basin towards Drainageway MS-06. In the proposed condition,
Basin B will be rural 2.5 acre lots, paved roadway and will include Pond B. Runoff from this basin
will be collected in road side swales and conveyed south along Barrosito Drive to Pond B. The peak
flow rate for Basin B in the 5 and 100-year storm are 9.9 cfs and 46.3 cfs, respectively. However,
Pond B will discharge at less than historic rates. A portion of Basin B is inundated by the existing
100-year floodplain, however; at time of final platting berming will be constructed to reduce the
floodplain limits within the drainageway tract and a corresponding LOMR will be executed on this
stretch of channel to establish the revised floodplain.

Basin C is approximately 102.5 acres and in its existing condition is rolling rangeland. Runoff
generally flows southwest across the basin towards Drainageway MS-06. In the proposed condition,
Basin C will be rural 2.5 acre lots, paved roadway and will include Pond C. Runoff from this basin
will be collected in road side swales and conveyed south along Barrosito Drive and Del Cambre
Drive to Pond C. The peak flow rate for Basin C in the 5 and 100-year storm are 15.8 cfs and 69.4
cfs, respectively. However, Pond C will discharge at less than historic rates.

Basin D is approximately 99.2 acres and in its existing condition is rolling rangeland. Runoff
generally flows east across the basin towards Drainageway WF-R7A. In the proposed condition,
Basin D will be rural 2.5 acre lots, paved roadway and will include Pond D. Runoff from this basin
will be collected in road side swales and conveyed east along Barrosito drive to Pond D. The peak
flow rate for Basin D in the 5 and 100-year storm are 29.4 cfs and 95.4 cfs, respectively. However,
Pond D will discharge at less than historic rates. A portion of Basin D is inundated by the existing
100-year floodplain, however; at time of final platting berming will be constructed to reduce the
floodplain limits within the drainageway tract and a corresponding LOMR will be executed on this
stretch of channel to establish the base flood elevations.

Basin E is approximately 11.6 acres and in its existing condition is rolling rangeland. Runoff
generally flows east across the basin towards Drainageway MS-06. In the proposed condition, Basin
E will be rural 2.5 acre lots, paved roadway and will include Pond E. Runoff from this basin will be
collected in road side swales and conveyed southwest along San Isidro Trail to Pond E. The peak
flow rate for Basin E in the 5 and 100-year storm are 2.0 cfs and 9.9 cfs, respectively. However,
Pond E will discharge at less than historic rates.

Basin F is approximately 117.4 acres and in its existing condition is rolling rangeland. Runoff
generally flows southeast across the basin 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 swales and conveyed southwest along Benito Wells Trail to Pond F.
The peak flow rate for Basin F in the 5 and 100-year storm are 17.0 cfs and 69.9 cfs, respectively.
However, Pond F will discharge at less than historic rates.
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Basin G is approximately 39.9 acres and in its existing condition is rolling rangeland. Runoff
generally flows south across the basin towards Drainageway T-6. In the proposed condition, Basin G
will be rural 2.5 acre lots, paved roadway and will include Pond G. Runoff from this basin will be
collected in road side swales and conveyed southwest along El Raiceno Trail to Pond G. The peak
flow rate for Basin G in the 5 and 100-year storm are 6.1 cfs and 25.3, respectively. However, Pond
G will discharge at less than historic rates.

Basin H is approximately 30.7 acres and in its existing condition is rolling rangeland. Runoff
generally flows east across the basin towards Drainageway T-6. In the proposed condition, Basin H
will be rural 2.5 acre lots, paved roadway and will include Pond H. Runoff from this basin will be
collected in road side swales and conveyed north along Rosalia Place to Pond H. The peak flow rate
for Basin H in the 5 and 100-year storm are 3.7 cfs and 17.9 cfs, respectively. However, Pond H will
discharge at less than historic rates.

Basin | is approximately 46.6 acres and in its existing condition is rolling rangeland. Runoff
generally flows east across the basin towards Drainageway T-6. In the proposed condition, Basin |
will be rural 2.5 acre lots, paved roadway and will include Pond I. Runoff from this basin will be
collected in road side swales and conveyed south down Carrizo Springs Trail and east down
Zaragoza Trail to Pond I. The peak flow rate for Basin I in the 5 and 100-year storm are 15.9 cfs and
63.1 cfs, respectively. However, Pond | will discharge at less than historic rates.

Basin J is approximately 10.1 acres and in its existing condition is rolling rangeland. This basin will
not be developed and will remain in its existing condition, per Section 1.7.1.B.5 of the ECM
Stormwater Quality Policy and Procedures this basin will not be detained in a full spectrum water
quality and detention pond. Runoff generally flows east across the basin towards Drainageway T-6.
In the proposed condition, Basin J will be an undeveloped tract. Undeveloped runoff from this basin
will follow existing drainage patterns and sheet flow into Drainageway WF-R7A. The peak flow rate
for Basin J in the 5 and 100-year storm are 3.0 cfs and 10.5 cfs, respectively.

Basins CH1, CH2 and CH3 are existing drainageway basins that will remain undeveloped in the
proposed condition. There will be no development within Basin CH1-CH3, however; Basin CH2 &
CH3 will require channel grading to accommodate proposed culverts. The scope of this grading will
leave the channels in an undeveloped condition per Section 1.7.1.B.7 and therefore will be excluded
from permanent stormwater management. Basin CH1 contains jurisdictional wetlands. Basin CH2
contains non-jurisdictional wetlands. There are no wetlands located in Basin CH3. Peak flow rates
for proposed undeveloped basins are presented in Appendix B.

Basins UD1-UD11 acre comprised of rural 2.5+ acre residential lots and will follow existing
drainage patterns in the proposed condition. Development in these basins will be limited to a
maximum of 10% impervious development via a plat covenant. Therefore, these basins can be
excluded from permanent stormwater detention per Section 1.7.1.B.5 of the ECM Stormwater Quality
Policy and Procedures (2.5+ acre lots with imperviousness less than 10% can be excluded from
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permanent stormwater management practices). Therefore, Basins UD1-UD11 will not be included in
the developments permanent stormwater management facilities. A Permanent BMP applicability
form is presented in Appendix D to justify these exclusions. A map detailing each development site
and any exclusion is presented in Appendix F. Basin UD1 flows directly into Major Drainageway
WEF-R7A. Basins UD2, UD2.1, UD2.2, UD3, UD4, UD5 and UDS8 flow directly into Major
Drainageway MS-06. Basins UD6, UD7, UD9, and UD9.1 flow directly into Major Drainageway T-
6. Basins UD8.1, UD10, and UD11 follow existing drainage patterns as well but flow directly off-site
prior to being captured in major drainageways. A portion of Basin UD2.2 is inundated by the existing
100-yr floodplain. However, at time of final drainage report, lot lines will be adjusted outside
floodplain limits. Furthermore, a portion of Basin UD10 is inundated by the existing 100-year
floodplain, however; at time of final platting berming will be constructed to reduce the floodplain
limits within the drainageway tract and a corresponding LOMR will be executed on this stretch of
channel to establish the revised floodplain.

In addition to undeveloped lot areas, a small portion of Del Cerro Trail (portion of Basins UD9 &
UD?9.1) and San Isidro Trail (a portion of Basin UD5) will be allowed to directly discharge into
Drainageway T-6 and MS-06, respectively, and excluded from the developments permanent
stormwater management facilities. Per Section 1.7.1.C.1, the County may exclude up to 20 percent,
not to exceed 1 acre, of the applicable development site area from permanent stormwater
management. Approximately, 16,240 ft* of Del Cerro Drive and 14,000 ft* square feet of San Isidro
Trail, totaling 0.08% of the total development area, will be excluded from stormwater management,
which is significantly less than the 20% limit.

A summary of all basin parameters has been presented in Appendix B.

Developed basin’s runoff will be captured in roadside ditches and conveyed to a full spectrum water
quality and detention pond per El Paso County DCM Volume 1. Each full spectrum pond will release
treated flows at less than historic rates to minimize adverse impacts downstream. Pond D will
discharge into Major Drainageway WF-7A, Pond B, C, E, and F will discharge into Major
Drainageway MS-06 and Ponds G, H, and I will discharge into Major Drainageway T-6. Due to
existing topography, Pond A will discharge into open space south of the site. Based on existing
topography in the area, this flow will eventually be captured off-site by Major Drainageway MS-06.

See Table 4 for comparison of proposed pond parameters including a comparison of proposed basin
discharge versus existing discharge.
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Table 4: Pond Summary

POND SUMMARY TABLE
Ex. 100-
Tributary . WQ | 100-Year | Provided 100-vear | “year
Pond Tributary Peak
Sub- Name Acres Volume | Volume | Volume Discharae Peak
Basin (ac-ft) (ac-ft) (ac-ft) g Discharge
(cfs)
(cfs)
A POND A 9.2 0.20 1.14 1.14 2.5 2.8
B POND B 60.4 0.35 1.46 2.17 18.9 21.0
C PONDC 102.5 0.64 2.69 2.77 26.0 28.9
D PONDD 99.2 0.59 2.86 2.97 47.7 53.0
E PONDE 11.6 0.05 0.23 0.39 4.7 5.2
F POND F 117.4 0.65 3.20 3.35 50.7 56.3
G POND G 39.9 0.34 1.36 1.62 10.1 11.2
H PONDH 30.7 0.16 0.70 1.18 10.5 11.7
I PONDI 46.6 0.25 1.09 1.41 26.8 29.8

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, as well as the July 2019 El Paso County Engineering
Criteria Manual update.

Hydrologic Criteria

All hydrologic data was obtained from the “El Paso Drainage Criteria Manual” VVolumes 1 and 2, and
the “Urban Drainage and Flood Control District Urban Storm Drainage Criteria Manual” VVolumes 1,
2, and 3. Onsite drainage improvements were designed based on the 5 year (minor) storm event and
the 100-year (major) storm event. Runoff was calculated using CUHP Version 2.0.0, developed by
Urban Drainage and Flood Control District. The model utilizes the raingage classified as “a design
storm by temporal distribution of one-hour rain depths with area correction factors”. The following
Colorado Springs rainfall depths were utilized in the model: 2.52 inches for 1-hour 100-year depth
and 3.5 inches for 6-hour 100-year depth. EPA SWMM 5.1 was utilized to route runoff flow rates for
the sizing of stormwater storage facilities. The CUHP calculations and SWMM model are presented
in Appendix B.
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Urban Drainage and Flood Control District’s UD-Detention, Version 3.07 workbook was used for
preliminary 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

The Federal Highway Administration’s HY-8 program (Volume 7.50) was used to analyze the
proposed box culvert within Major Drainageways MS-06 and T-6. Per Section 14.3.2 of the
CCS/EPCDCM, a maximum headwater-to-rise ratio of 1.5 was used for the sizing of box culverts.
Furthermore, box culverts will be designed in conjunction with channel improvements to maintain
the current floodplain and base flood elevations. Culvert sizing and corresponding channel
improvements will be revised as roadway geometry becomes better defined. Preliminary culvert
design sheets are presented in Appendix C.

Autodesk Inc.’s Hydraflow Express Extension (Volume 10.5) was used for preliminary roadside
ditch design. For the purposes of this PDR/MDDP, the maximum roadside ditch size was determined
based on peak 100-year flows and minimum roadway slopes within each basin. Swales were checked
for velocity and Froude number per the EPC DCM Chapter 10, Section 10-7 and Table 10-4. Swale
cross sections with a 100-year velocity greater than 5 ft/s or a Froude number greater than 0.9 will be
lined with erosion control blanket and native grasses, or another approved method of stabilization, to
limit erosive potential. Final swale designs and cross section details will be included with the Final
Drainage Report. Preliminary swale design sheets are presented in Appendix C.

Autodesk Inc.’s Hydraflow Express Extension (Volume 10.5) will be used for final local road
crossing culvert design with in the Final Drainage Report. All onsite, local road crossing culverts are
assumed to be 18” or 24” CMP based on preliminary calculations. Culvert size was determined based
on 100-year flows and hydraulic criteria from EPCDCM Chapter 9 —Culvert Design. The Final
Drainage Report will provide final local road crossing culvert designs.

DRAINAGE FACILITY DESIGN

General Concept

The proposed stormwater conveyance system was designed to convey the developed Saddlehorn
Ranch flows to full spectrum water quality and detention ponds. Water quality and detention ponds
will be designed to release at less than historic rates to minimize adverse impacts downstream. All
full spectrum water quality and detention ponds have been sized such that State Engineer review or
approval is not required. Undeveloped basins are allowed to follow existing drainage patterns and
discharge directly into major drainageways or off-site.

The undeveloped portion of developed lots will be allowed to discharge directly into Drainageways

MS-06, T-6 and WF-R7A. Per the “Jurisdictional Determination Request for the 824 Acres Curtis
Road subdivision Project” completed by Ecosystem System Services in October 2018, MS-06 and T-
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6 are not waters of the state and WF-R7A is a water of the state however, any direct discharge into
this drainageway will be historic, undeveloped flows. The direct discharge into drainageway situation
occurs anywhere a lot naturally drains toward a drainageway rather than the street. It was determined
for these lots that all development (i.e. house and driveway) will occur in the first 200" of the lot,
measured from the street into the lot. The 200’ developed region of the lot will drain towards the road
and be conveyed to a full spectrum water quality pond, however; the remainder of the lot
(undeveloped) will be allowed to follow historic drainage patterns and flow directly into the
drainageways. Furthermore, at time of platting, a covenant will be established for the development
that will limit imperviousness to 10% for areas draining directly to the drainageways in order to
satisfy Section 1.7.1.B.5 of the ECM Stormwater Quality Policy and Procedures.

A box culvert will be proposed within Major Drainageway MS-06 and T-6 to convey existing, off
site and developed, on-site flows underneath proposed roadways and through the site, in accordance
with the Haegler Ranch DBPS. Culverts will not be required in Major Drainageway WF-R7A to
maintain the drainage patterns established in the Gieck Ranch DBPS.

Channel improvements will be proposed immediately up and downstream of culvert improvements in
order to maintain the current floodplain. Further channel improvements may be required within the
major drainageways and the need for these potential improvements will be evaluated in the Final
Drainage Report for each Filing. Access roads will be provided from local roadways down into the
drainageways to provide culvert and drainageway maintenance access. A proposed drainage map is
presented in Appendix F showing locations of culvert improvements, approximate channel
improvements and access roads.

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

Step 2, Stabilize Drainageways: This site will utilize roadside ditches with culvert crossings
throughout the site. These roadside ditches will then direct the on-site development flows to the
multiple detention ponds within the project that will be designed to release at or below historic rates
in the natural channels. The natural channels will be stabilized in reaches with high velocity by the
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use of drop structures incorporated at each roadway culvert crossing and isolated grade control
structures where warranted. Based upon the proposed reduction in released flows compared to the
pre-developed flows, no impact to downstream drainageways is anticipated.

Step 3, Provide WQCV: Runoff from this development will be treated through capture and slow
release of the WQCV in multiple permanent detention basins that will be 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 will be prepared for each future Filing. Site specific temporary source
control BMPs as well as permanent BMP’s will be 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
will be provided for all of the development site not meeting exclusions present in the ECM -
Stormwater Quality Policy and Procedures Section 1.7.1.B and C. Any areas of the development site
not being included in the site’s permeant stormwater management are presented on the MS4
Development Site Map with their specific exclusion, presented in Appendix F. Outlet structure
release rates will be limited to less than historic rates to minimize adverse impacts to downstream
stormwater facilities. Complete pond and outlet structure designs will be provided with the Final
Drainage Report. Preliminary pond design parameters 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 with each Final Drainage Report. We respectfully request that the
Erosion Control Plan and Cost Estimate be submitted in conjunction with the grading and erosion
control plans and construction assurances posted prior to obtaining a grading permit.

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 (roadside ditches
and local road culverts) will be owned and maintained by EIl Paso County. All proposed drainage
structures within easements or tracts (full spectrum water quality ponds, drainageway culverts and
drainageway improvements) will be owned and maintained by the Saddlehorn Ranch Metropolitan
District No.1. Inspection access for El Paso County will be provided through a maintenance
easement.

Drainage and Bridge Fees

An estimate of total basin fees for the proposed development within Haegler Ranch Drainage Basin
is provided in Table 6. A portion of Saddlehorn Ranch (Basin J and CH1) is not within an approved
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drainage basin, therefore; no drainage or bridge fees will be required for this area. Drainage and
Bridge fees are for informational purposes only and do not include reductions for rural lots,

permanent water quality facilities or reimbursable channel improvements. Final drainage reports for

each phase of development will establish official drainage and bridge fees to be paid at time of

platting.

Table 5: Site Composite Percent Imperviousness

Total Site Composite % Impervious for Basin Fees

Basin Area % (Area) *

(ac) Imperviousness (% Imp.)
A 9.2 67% 6.13
B 60.4 10% 6.28
C 102.5 11% 11.69
D 99.2 11% 10.71
E 11.6 12% 1.35
F 117.4 10% 11.62
G 39.9 17% 6.70
H 30.7 9% 2.89
I 46.6 9% 4.38
J 10.1 9% 0.89
ub1 12.4 2% 0.25
ub2 12.8 2% 0.26
ub2.1 14.8 2% 0.30
ubD2.2 7.2 2% 0.14
ub3 13.4 2% 0.27
ub4 4.8 2% 0.10
ub5 36.4 2% 0.73
uD6 22.1 2% 0.44
ub7 9.3 2% 0.19
uD8 4.6 2% 0.09
uD8.1 53 2% 0.11
ub9 4.8 2% 0.10
uUD9.1 6.4 2% 0.13
uD10 10.4 2% 0.21
uUbD11 6.0 2% 0.12
CH1 23.9 2% 0.48
CH2 84.2 2% 1.68
CH3 19.0 2% 0.38
Total 825.4 - 68.59

Comp. % Imp. = 68.59%*ac/825.4 ac =8.31%
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Table 6: Drainage Basin Fees

El Paso County - Haegler Ranch Drainage Basin Fees

Composite Total 2019 Drainage 2019 Bridge Saddlehorn Saddlehorn
Area o I . Fee Fee h . h
(acre) . Mpervious (per Impervious | (per Impervious Ranch Drainage I_:eanc
Impervious | Acreage Fee Bridge Fee
Acre) Acre)
825.4 8.31% 68.59 $10,324 $1,524 $708,123 $104,531

Construction Cost Opinion
(For Information Only / Non-Reimbursable)
Cost opinion to be provided with 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 major drainageways or surrounding development. This report meets the latest El Paso County
Drainage Criteria requirements for this site.
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APPENDIX A

FIGURES AND EXHIBITS
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Hydrologic Soil Group—EI Paso County Area, Colorado
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Hydrologic Soil Group—EI Paso County Area, Colorado

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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LEGEND

SPECIAL FLOOD HAZARD AREAS (SFHAS) SUBJECT TO
INUNDATION BY THE 1% ANNUAL CHANCE FLOOD

The 1% annual chance flood (100-year flood), also known as the base flood, is the flood
that has a 1% chance of being equaled or exceeded in any given year. The Special Flood
Hazard Area is the area subject to flooding by the 1% annual chance flood. Areas of
Special Flood Hazard include Zones A, AE, AH, AO, AR, A99, V, and VE. The Base Flood
Elevation is the water-surface elevation of the 1% annual chance flood.

ZONE A No Base Flood Elevations determined.
ZONE AE Base Flood Elevations determined.
ZONE AH Flood depths of 1 to 3 feet (usually areas of ponding); Base Flood

Elevations determined.

ZONE AO Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain); average

depths determined.
determined.

For areas of alluvial fan flooding, velocities also

ZONE AR Special Flood Hazard Area Formerly protected from the 1% annual chance
flood by a flood control system that was subsequently decertified. Zone AR
indicates that the former flood control system is being restored to provide
protection from the 1% annual chance or greater flood.

ZONE A99  Area to be protected from 1% annual chance flood by a Federal flood
protection system under construction; no Base Flood Elevations

determined.

ZONE V Coastal flood zone with velocity hazard (wave action); no Base Flood

Elevations determined.

ZONE VE Coastal flood zone with velocity hazard (wave action); Base Flood

Elevations determined.

FLOODWAY AREAS IN ZONE AE

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

substantial increases in flood heights.

OTHER FLOOD AREAS

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

|:| OTHER AREAS

ZONE X Areas determined to be outside the 0.2% annual chance floodplain.

ZONED Areas in which flood hazards are undetermined, but possible.

A0\ COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS

OTHERWISE PROTECTED AREAS (OPAs)

CBRS areas and OPAs are normally focated within or adjacent to Special Flood Hazard Areas.
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Floodplain boundary
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Zone D Boundary
CBRS and OPA boundary

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

Base Flood Elevation line and value; elevation. in feet*

Base Flood Elevation value where uniform within zone;
elevation in feet*

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

Cross section line

Transect line

Geographic coordinates referenced to the North American
Datum of 1983 (NAD 83)

1000-meter Universal Transverse Mercator grid ticks;

zone 13

5000-foot grid ticks:- Colorado State Plane coordinate
system, central zone (FIPSZONE 0502),
Lambert Conformal Conic Projection

Bench mark (see explanation in Notes to Users section of
this FIRM panel)

River Mile

MAP REPOSITORIES

Refer to Map Repositories list on Map Index

EFFECTIVE DATE OF COUNTYWIDE
FLOOD INSURANCE RATE MAP

MARCH 17,1997

EFFECTIVE DATE(S) OF REVISION(S) TO THIS PANEL
DECEMBER 7, 2018 - to update corporate limits, to change Base Flood Elevations and
Special Flood Hazard Areas, to update map format, to add roads and road names, and to
incorporate previously issued Letters of Map Revision.

For community map revision history prior to countywide mapping, refer to the Community
Map History Table located in the Flood Insurance Study report for this jurisdiction.

To determine if flood insurance is available in this community, contact your insurance
agent or call the National Flood Insurance Program at 1-800-638-6620.
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MDDP /7 Preliminary Drainage Report
Saddlehorn Ranch Preliminary Plan

APPENDIX B

HYDROLOGIC CALCULATIONS

20



BASIN SUMMARY TABLE
. Composite
Suvsaon | are | FECETL | Qo9 | Quolc9
A 9.2 66.6% 9.5 20.7
B 60.4 10.4% 9.9 46.3
C 102.5 11.4% 15.8 69.4
D 99.2 10.8% 29.4 95.4
E 116 11.6% 2.0 9.9
F 117.4 9.9% 17.0 69.9
G 39.9 16.8% 6.1 25.3
H 30.7 9.4% 3.7 17.9
I 46.6 9.4% 15.9 63.1
J 10.1 2.0% 3.0 105
ub1 12.4 2.0% 0.3 13.9
ub2 12.8 2.0% 0.1 7.7
ubD2.1 14.8 2.0% 0.1 14.7
uD2.2 7.2 2.0% 0.1 5.5
ub3 134 2.0% 0.2 131
ub4 4.8 2.0% 0.03 34
ub5 36.4 2.0% 4.1 27.4
ubD6 22.1 2.0% 0.1 12.4
ub7 9.3 2.0% 0.7 7.4
ubD8 4.6 2.0% 0.03 3.3
ubD8.1 53 2.0% 0.1 5.6
ub9 4.8 2.0% 0.1 4.2
uD9.1 6.4 2.0% 0.2 8.1
uD10 10.4 2.0% 0.1 6.7
ubD11 6 2.0% 0.02 4.3
CH1 23.9 2.0% 5.4 21.0
CH2 84.2 2.0% 2.6 33.7
CH3 19.0 2.0% 0.1 6.5
Total 825.4 N/A 126.7 627.3

X:\2510000.al\2514200\Excel\Drainage\Prop._Drainage_Calc_v2.07.xlsm Page 1 of 1 5/8/2020



PROPOSED CONDITIONS - COMP. & IMPERVIOUSNESS CALCULATIONS

POND G
Total Area_ | Streets + Drives Area Streets + Drives 1% LotArea | Lot1% | RoofArea | Roof %
39.9 | 3.92 1 3357 | 002 | 241 | o9
POND H
Total Area_ | Streets + Drives Area Streets + Drives 1% LotArea | Lot1% | RoofArea | Roof %
307 | 1.86 1 2815 | 002 | 0.69 | o9
POND |
Total Area_ | Streets + Drives Area Streets + Drives 1% LotArea | Lot1% | RoofArea | Roof %
46.6 | 4311 | 002 | 131 | o9
POND A
Total Area_ | Streets + Drives Area Streets + Drives 1% LotArea | Lot1% | RoofArea | Roof %
9.24 | 1.07 1 783 | 002 | 0.34 | o9

POND B
Total Area__| Streets + Drives Area Streets+Drives1% | LotArea | Lotl% | Roof Area Roof 1% Composite 1%
60.4 | 3.39 1 [ 55.15 [ 002 ] 1.86 0.9 10.22
POND C
Total Area_| Streets + Drives Area Streets+Drives1% | LotArea | lotl% | Roof Area Roof 1% Composite 1%
10255 | 7.27 1 [ 92.46 [ 002 ] 2.82 0.9 1137
POND D
Total Area__ | Streets + Drives Area Streets+Drives1% | LotArea | lotl% | Roof Area Roof 1% Composite 1%
99.17 | [ 89.99 [ 002 ] 2.55 0.9 10.81
POND E
Total Area__ | Streets + Drives Area Streets+Drives1% | LotArea | Lotl% | Roof Area Roof 1% Composite 1%
116 | 0.44 1 [ 10.95 [ 002 ] 0.21 0.9 7.30
POND F
Total Area_ | Streets + Drives Area Streets+Drives 1% | LotArea | lotl% | Roof Area Roof 1% Composite 1%
117.4 | 6.78 1 | 10772 [ 002 | 2.89 0.9 9.83

ASSUMPTIONS: ROOF SQ. FT. = 3000, DRIVEWAYS ARE 50'X15'




Overal Composite % Impervious Calc for Basin Fees

%

Basin | Area (ac) Imperviousness (Area)* (% Imp.)
A 9.2 67% 6.13
B 60.4 10% 6.28
C 102.5 11% 11.69
D 99.2 11% 10.71
E 11.6 12% 1.35
F 117.4 10% 11.62
G 39.9 17% 6.70
H 30.7 9% 2.89
I 46.6 9% 4.38
J 10.1 9% 0.89
UD1 12.4 2% 0.25
ub2 12.8 2% 0.26
uD2.1 14.8 2% 0.30
uD2.2 7.2 2% 0.14
UuD3 13.4 2% 0.27
ubD4 4.8 2% 0.10
UD5 36.4 2% 0.73
UD6 22.1 2% 0.44
ub7 9.3 2% 0.19
uD8 4.6 2% 0.09
uD8.1 5.3 2% 0.11
UuD9 4.8 2% 0.10
UD9.1 6.4 2% 0.13
UD10 10.4 2% 0.21
ub11 6 2% 0.12
CH1 23.9 2% 0.48
CH2 84.2 2% 1.68
CH3 19.0 2% 0.38
Total 825.4 - 68.59

Comp. % Imp. = 68.59%*ac/825.4 ac =8.31%

X:\2510000.al\2514200\Excel\Drainage\Prop._Drainage_Calc_v2.07.xlsm
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Colorado Urban Hydrograph Procedure

Version 2.0.0 - Release Date: 9/9/2016

Urban Drainage and Flood Control District
Denver, Colorado
email: udfcd@udfcd.org

Purpose: This program produces hydrographs using the Colorado Unit Hydrograph Procedure (CUHP)
Functions:
Edit Raingages Add/Remove Raingages and change names

Edit Subcatchments  Edit subcatchment parameters
Edit Multiple Run Options Edit the Multiple Run options (Advanced User Features)
Import CUHP 2005 File Import an older CUHP 2005 workbook into this updated version of CUHP
Check Subcatchments  Check whether subcatchment inputs conform to UDFCD guidelines
Check SWMM Nodes  Check whether all subcatchment target nodes are included in the SWMM .inp file

Run CUHP Calculate effective precipitation and generate hydrographs for each subcatchment

Fill in the blue cells to begin:
Settings: Project Title: Saddlehorn Ranch

Project Comment: Ex. Conditions Analysis

Time Step Between Computations: 5 Minute(s); typically 5 or 1 (peak flow rate will differ slightly).
[~ Use Relative Path Names
Output Workbook Filename: X:\2510000.all\2514200\CUHP-SWMM\Existing_CUHP_2002.xIsm.xIsx

CUHP/SWMM Interface Filename (Optional): X:\2510000.al1\2514200\CUHP-SWMM\Existing_ CUHP_2002.xIsm.txt

EPA SWMM 5 Input Filename (Optional): X:\2510000.al1\2514200\CUHP-SWMM\Ex. Conditions Model.inp

EPA SWMM 5 Application File (Optional):

SWMM Hydrograph Start Time (Optional):

Acknowledgements: Thanks to Ben Urbonas, P.E., D.WRE and James C.Y.Guo, PhD, P.E., for the development of the CUHP project.


mailto:udfcd@udfcd.org

CUHP SUBCATCHMENTS

Columns with this color heading are for required user-input

Columns with this color heading are for optional override values

Columns with this color heading are for program-calculated values

Maximum Depression Storage

Horton's Infiltration

(Watershed inches) Parameters DCIA

Initial Decay Final [Level O,

Subcatchment |EPA SWMM Target Area Length to Length Percent Rate | Coefficient | Rate |1, or
Name Node Raingage (miz) Centroid (mi) (mi) Slope (ft/ft) |Imperviousness Pervious Impervious | (in/hr)| (1/seconds) | (in/hr) 2

CH1 CH1 EPC 0.0373438 0.210994318 0.4289773 0.01 2 0.4 0 3 0.0018 0.5 2

CH2 CH2 EPC 0.1318594 0.930530303 1.4477273 0.015 2 0.4 0 4 0.0013 0.75 2

CH3 CH3 EPC 0.0329219 0.420583333 0.7320076 0.015 2 0.4 0 481 0.0011 0.85 2

H1 H1 EPC 0.2601406 0.229166666 0.821917 0.01 2 0.4 0 5 0.0007 1 2

H2 H2 EPC 0.1735781 0.129545454 0.4912879 0.025 2 0.4 0 5 0.0007 1 2

H3 H3 EPC 0.18325 0.490719697 0.932197 0.015 2 0.4 0 464 0.0009 0.73 2

H4 H4 EPC 0.0988906 0.085984848 0.5267045 0.0225 2 0.4 0 382 0.0008 0.74 2

H5 H5 EPC 0.0831875 0.236931818 0.7267045 0.02 2 0.4 0 493 0.0009 0.94 2

H6 H6 EPC 0.1367969 0.046022727 0.4 0.04 2 0.4 0 5 0.0007 1 2

Gl Gl EPC 0.01575 0.210606061 0.3015152 0.018 2 0.4 0 5 0.00007 1 2

G2 G2 EPC 0.1368125 0.235606061 0.6857955 0.02 2 0.4 0 432 0.0011  0.83 2




RUN MULTIPLE CUHP AND SWMM SCENARIOS

| Columns with this color heading are for required user-input |

| Columns with this color heading are for program-calculated values | (Optional) SWMM
SWMM Run Time Series Inflow
Wait Time "Modification Type"
(sec) (LU, RP, or LU&RP)
5
Existing Future Return 1Hr 6 Hr Enter "X" Return | Correction (Optional) SWMM
Subcatchment Landuse % Landuse % Period Depths | Depths to Run | Scenario [Land Use| Period Area Time Series Inflow
Name Imperviousness | Imperviousness Raingage (Years) (in) (in) Scenario ID (Eor F) (yr) (Sg.Mi.) Table "NAME"
CH1 2 2 WQ 0.6 N/A X wWQ E wWQ 0
CH2 2 2 2 1.19 21 2-YR E 2 1
CH3 2 2 5 15 2.7 X 5-YR E 5 1
H1 2 2 EPC 10 1.75 3.2 10-YR E 10 1
H2 2 2 25 2 3.6 25-YR E 25 1
H3 2 2 50 2.25 4.2 50-YR E 50 1
H4 2 2 100 2.52 4.6 X 100-YR E 100 1
H5 2 2
H6 2 2
G1 2 2
G2 2 2




Comment
1Hr Depth
6Hr Depth

Correction Area
Return Period

Time

0:05
0:10
0:15
0:20
0:25
0:30
0:35
0:40
0:45
0:50
0:55
1:00
1:05
1:10
1:15
1:20
1:25
1:30
1:35
1:40
1:45
1:50
1:55
2:00
2:05
2:10
2:15
2:20
2:25
2:30
2:35
2:40
2:45
2:50
2:55
3:00
3:05
3:10
3:15
3:20
3:25
3:30
3:35
3:40
3:45
3:50

El Paso County Rainfall Depths

2.52 inches

3.5 inches

1 Sqg. Mi.

100 Years
Adjusted Depth Unadjusted Depth
0.0252 0.0252
0.0756 0.0756
0.1159 0.1159
0.2016 0.2016
0.3528 0.3528
0.6300 0.6300
0.3528 0.3528
0.2016 0.2016
0.1562 0.1562
0.1260 0.1260
0.1008 0.1008
0.1008 0.1008
0.1008 0.1008
0.0504 0.0504
0.0504 0.0504
0.0302 0.0302
0.0302 0.0302
0.0302 0.0302
0.0302 0.0302
0.0302 0.0302
0.0302 0.0302
0.0302 0.0302
0.0302 0.0302
0.0302 0.0302
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000

2hr Depth
3hr Depth

2.86 inches

3.11 inches

NOAA Atlas 14 Point Precipitation Frequency




SADDLEHORN RANCH - EX. 5-YEAR FLOW RESULTS

Node Inflow Summary

Maximum Maximum Lateral Total Flow
Lateral Total Day of Hour of Inflow Inflow Balance
Inflow Inflow Maximum Maximum \Volume \Volume Error
Node Type CFS CFS Inflow Inflow 1076 gal 1076 gal Percent
CH1 JUNCTION 5.40 5.40 0 00:50 0.232 0.232 0.000
CH2 JUNCTION 2.58 2.58 0 01:00 0.176 0.176 0.000
CH3 JUNCTION 0.11 0.11 0 00:45 0.00701 0.00701 0.000
DP1 JUNCTION 0.00 6.79 0 00:46 0 0.268 0.000
DP2 JUNCTION 0.00 1.46 0 00:40 0 0.0359 0.000
DP3 JUNCTION 0.00 0.13 0 00:40 0 0.00379 0.000
DP4 JUNCTION 0.00 0.16 0 00:35 0 0.00252 0.000
DP5 JUNCTION 0.00 0.90 0 00:45 0 0.0334 0.000
DP6 JUNCTION 0.00 1.35 0 00:35 0 0.0209 0.000
DP7 JUNCTION 0.00 4.06 0 01:05 0 0.237 0.000
DP8 JUNCTION 0.00 0.21 0 00:30 0 0.00194 0.000
DP9 JUNCTION 0.00 0.43 0 00:40 0 0.0172 0.000
Gl JUNCTION 0.00 0.00 0 00:00 0 0 0.000
G2 JUNCTION 1.46 1.46 0 00:40 0.0359 0.0359 0.000
H1 JUNCTION 0.13 0.13 0 00:40 0.00379 0.00379 0.000
H2 JUNCTION 0.16 0.16 0 00:35 0.00252 0.00252 0.000
H3 JUNCTION 0.90 0.90 0 00:45 0.0334 0.0334 0.000

SWMM 5.1




SADDLEHORN RANCH - EX. 5-YEAR FLOW RESULTS

Maximum Maximum Lateral Total Flow
Lateral Total Day of Hour of Inflow Inflow Balance
Inflow Inflow Maximum Maximum \Volume \olume Error
Node Type CFS CFS Inflow Inflow 1076 gal 1076 gal Percent
H4 JUNCTION 1.35 1.35 0 00:35 0.0209 0.0209 0.000
H5 JUNCTION 0.33 0.33 0 00:40 0.0102 0.0102 0.000
H6 JUNCTION 0.21 0.21 0 00:30 0.00194 0.00194 0.000
J13 JUNCTION 0.00 0.07 0 01:50 0 0.00485 0.000
J14 JUNCTION 0.00 0.06 0 02:28 0 0.00242 0.000
J15 JUNCTION 0.00 0.83 0 01:03 0 0.0333 0.000
J16 JUNCTION 0.00 0.09 0 00:49 0 0.00188 0.000
SWMM 5.1
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SADDLEHORN RANCH - EX. 100-YR FLOW RESULTS

Node Inflow Summary

Maximum Maximum Lateral Total Flow
Lateral Total Day of Hour of Inflow Inflow Balance
Inflow Inflow Maximum Maximum \Volume \Volume Error
Node Type CFS CFS Inflow Inflow 1076 gal 1076 gal Percent
CH1 JUNCTION 1038.04 1038.04 0 00:55 165 165 0.000
CH2 JUNCTION 485.11 485.11 0 01:15 75.2 75.2 0.000
CH3 JUNCTION 127.25 127.25 0 01:10 19.9 19.9 0.000
DP1 JUNCTION 0.00 1114.02 0 00:51 0 167 0.000
DP2 JUNCTION 0.00 76.38 0 00:50 0 2.23 0.000
DP3 JUNCTION 0.00 80.97 0 00:45 0 2.08 0.000
DP4 JUNCTION 0.00 91.06 0 00:40 0 1.38 0.000
DP5 JUNCTION 0.00 64.08 0 01:00 0 2.67 0.000
DP6 JUNCTION 0.00 73.15 0 00:40 0 1.47 0.000
DP7 JUNCTION 0.00 704.90 0 01:08 0 83 0.000
DP8 JUNCTION 0.00 110.05 0 00:35 0 1.06 0.000
DP9 JUNCTION 0.00 248.10 0 00:45 0 21.9 0.000
Gl JUNCTION 0.09 0.09 0 00:40 0.00364 0.00364 0.000
G2 JUNCTION 76.38 76.38 0 00:50 2.23 2.23 0.000
H1 JUNCTION 80.97 80.97 0 00:45 2.08 2.08 0.000
H2 JUNCTION 91.06 91.06 0 00:40 1.38 1.38 0.000
H3 JUNCTION 64.08 64.08 0 01:00 2.67 2.67 0.000
H4 JUNCTION 73.15 73.15 0 00:40 1.47 1.47 0.000
H5 JUNCTION 28.20 28.20 0 00:50 0.959 0.959 0.000
H6 JUNCTION 110.05 110.05 0 00:35 1.06 1.06 0.000
SWMM 5.1

Page 1



SADDLEHORN RANCH - EX. 100-YR FLOW RESULTS

Maximum Maximum Lateral Total Flow
Lateral Total Day of Hour of Inflow Inflow Balance
Inflow Inflow Maximum Maximum \Volume \Volume Error
Node Type CFS CFS Inflow Inflow 1076 gal 1076 gal Percent
J13 JUNCTION 0.00 69.43 0 01:03 0 2.18 0.000
J14 JUNCTION 0.00 68.26 0 01:09 0 2.19 0.000
J15 JUNCTION 0.00 63.63 0 01:07 0 2.68 0.000
J16 JUNCTION 0.00 103.79 0 00:38 0 1.08 0.000

SWMM 5.1

Page 2



SADDLEHORN RANCH - EX. CONDITIONS SWMM MODEL

01/01/2005 00:15:00

GR-WF-R7

SWMM 5.1 Page 1



Colorado Urban Hydrograph Procedure

Version 2.0.0 - Release Date: 9/9/2016

Urban Drainage and Flood Control District
Denver, Colorado
email: udfcd@udfcd.org

Purpose: This program produces hydrographs using the Colorado Unit Hydrograph Procedure (CUHP)
Functions:
Edit Raingages Add/Remove Raingages and change names

Edit Subcatchments  Edit subcatchment parameters
Edit Multiple Run Options Edit the Multiple Run options (Advanced User Features)
Import CUHP 2005 File Import an older CUHP 2005 workbook into this updated version of CUHP
Check Subcatchments  Check whether subcatchment inputs conform to UDFCD guidelines
Check SWMM Nodes  Check whether all subcatchment target nodes are included in the SWMM .inp file

Run CUHP Calculate effective precipitation and generate hydrographs for each subcatchment

Fill in the blue cells to begin:
Settings: Project Title: Saddlehorn Ranch
Project Comment: Prop. Condition Analysis
Time Step Between Computations: _ 5 Minute(s); typically 5 or 1 (peak flow rate will differ slightly).
[~ Use Relative Path Names

Output Workbook Filename: X:\2510000.all\2514200\CUHP-SWMM\_Proposed\Proposed CUHP_2002.)

CUHP/SWMM Interface Filename (Optional): X:\2510000.al1\2514200\CUHP-SWMM\_Proposed\Proposed_CUHP_2002.)

EPA SWMM 5 Input Filename (Optional): X:\2510000.al1\2514200\CUHP-SWMM\_Proposed\Pr. Conditions Model.in|
EPA SWMM 5 Application File (Optional):
SWMM Hydrograph Start Time (Optional):

Acknowledgements: Thanks to Ben Urbonas, P.E., D.WRE and James C.Y.Guo, PhD, P.E., for the development of the CUHP project.


mailto:udfcd@udfcd.org

CUHP SUBCATCHMENTS

Columns with this color heading are for required user-input

Columns with this color heading are for optional override values

Columns with this color heading are for program-calculated values

Maximum Depression S-torage

(Watershed inches) Horton's Infiltration Parameters | DCIA
Initial Decay Level O,

EPA SWMM Target Area Length to Length Percent Rate | Coefficient | Final Rate |1, or

Subcatchment Name Node Raingage (miz) Centroid (mi) (mi) Slope (ft/ft) |Imperviousness Pervious Impervious [ (in/hr) | (1/seconds) (in/hr) 2

A BASIN_A EPC 0.014438906 0.111379924 0.2763826 0.0182 66.6 0.05 0.1 5 0.0007 1 2
B BASIN_B EPC 0.094375 0.323075 0.5893636 0.0215 10.4 0.05 0.1 5 0.0007 1 2
C BASIN_C EPC 0.16015625 0.368636174 1.0625909 0.014 114 0.05 0.1 4.92 0.00074 0.9805 2
D BASIN_D EPC 0.155 0.293488068 0.9873106 0.015 10.8 0.05 0.1 4.42 0.001 0.8538 2
E BASIN_E EPC 0.018057656 0.094991667 0.2315102 0.013 7.7 0.05 0.1 5 0.0007 1 2
F BASIN_F EPC 0.1834375 0.555589205 1.1713883 0.013 9.9 0.05 01 477 0.0008 0.9428 2
G BASIN_G EPC 0.06234375 0.39589375 0.5142614 0.015 16.8 0.05 0.1 5 0.0007 1 2
H BASIN_H EPC 0.04796875 0.236877841 0.5166667 0.01 9.4 0.05 0.1 5 0.0007 1 2
I BASIN_I EPC 0.0728125 0.151929546 0.3456439 0.038 9.4 0.05 0.1 4.966 0.00077432 0.9729729 2
J BASIN_J EPC 0.01578125 0.105081439 0.2051364 0.0181 2 0.05 0.1 4.604 0.0009178 0.802336 2
ub1 BASIN_UD1 EPC 0.019414688 0.068676326 0.1751894 0.05 2 0.35 0.1 4.645 0.00089516 0.91129 2
ubD2 BASIN_UD2 EPC 0.02 0.085984848 0.2719697 0.026 2 0.35 0.1 5 0.0007 1 2
ubD2.1 BASIN_UD2.1 EPC 0.023125 0.043181818  0.15625 0.023 2 0.35 0.1 5 0.0007 1 2
uD2.2 BASIN_UD2.2 EPC 0.01125 0.041666667 0.1344697 0.017 2 0.35 0.1 5 0.0007 1 2
uD3 BASIN_UD3 EPC 0.020937188 0.06155303 0.1486742 0.02 2 0.35 0.1 4.791 0.000814925 0.94776 2
ubD4 BASIN_UD4 EPC 0.007533125 0.049242424 0.1003788 0.019 2 0.35 0.1 5 0.0007 1 2
uD5 BASIN_UDS EPC 0.056870313 0.261481629 0.6155303 0.015 2 0.35 0.1 3.837 0.0013395 0.709302 2
uD6 BASIN_UD6 EPC 0.034458125 0.116450568 0.300947 0.016 2 0.35 0.1 5 0.0007 1 2
ub7 BASIN_UD7 EPC 0.014540938 0.134467424 0.2462121 0.02 2 0.35 0.1 4.731 0.00129139 0.784946 2
uD8 BASIN_UD8 EPC 0.0071875 0.067613636 0.0977273 0.04 2 0.35 0.1 5 0.0007 1 2
uD8.1 BASIN_UDS8.1 EPC 0.00828125 0.022727272 0.1007576 0.03 2 0.35 0.1 5 0.0007 1 2
uD9 BASIN_UD9 EPC 0.0075 0.083712121 0.0984848 0.03 2 0.35 0.1 4.885 0.000952083  0.908333 2
uD9.1 BASIN_UD9.1 EPC 0.01 0.035984848 0.1268939 0.04 2 0.35 0.1 4.867 0.000992188 0.89375 2
uD10 BASIN_UD10 EPC 0.01625 0.086214205 0.157197 0.018 2 0.35 0.1 5 0.0007 1 2
uD11 BASIN_UD11 EPC 0.009375 0.060524621 0.1507576 0.0418 2 0.35 0.1 5 0.0007 1 2
CH1 BASIN_CH1 EPC 0.037337969 0.196631818 0.4388258 0.01 2 0.35 0.1 3.075 0.001758577  0.518828 2
CH2 BASIN_CH2 EPC 0.131612031 0.931792235 1.5100379 0.015 2 0.35 0.1 3.979 0.001261758 0.744655582 2
CH3 BASIN_CH3 EPC 0.029757969 0.375876326 0.7524621 0.018 2 0.35 0.1 4.805 0.00112842  1.0315789 2




RUN MULTIPLE CUHP AND SWMM SCENARIOS

| Columns with this color heading are for required user-input |

| Columns with this color heading are for program-calculated values | (Optional) SWMM
SWMM Run Time Series Inflow
Wait Time "Modification Type"
(sec) (LU, RP, or LU&RP)
5
Existing Future Return 1Hr 6 Hr Enter "X" Return | Correction (Optional) SWMM
Subcatchment Landuse % Landuse % Period Depths | Depths to Run | Scenario [Land Use| Period Area Time Series Inflow
Name Imperviousness | Imperviousness Raingage (Years) (in) (in) Scenario ID (Eor F) (yr) (Sg.Mi.) Table "NAME"
A 2 66.6 wQ 0.6 NA wQ F wQ 0
B 2 10.4 2 1.19 21 2-YR F 2 1
[} 2 11.4 5 15 2.7 X 5-YR F 5 1
D 2 10.8 EPC 10 1.75 3.2 10-YR F 10 1
E 2 7.7 25 2 3.6 25-YR F 25 1
F 2 9.9 50 2.25 4.2 50-YR F 50 1
G 2 16.8 100 2.52 4.6 X 100-YR F 100 1
H 2 9.4
1 2 9.4
J 2 2
uD1 2 2
ubD2 2 2
ubD2.1 2 2
uD2.2 2 2
uD3 2 2
uD4 2 2
uD5 2 2
uD6 2 2
ub7 2 2
uDs 2 2
uDs.1 2 2
uD9 2 2
uD9.1 2 2
uD10 2 2
uD11 2 2
CH1 2 2
CH2 2 2
CH3 2 2




Comment
1Hr Depth
6Hr Depth

Correction Area
Return Period

Time

0:05
0:10
0:15
0:20
0:25
0:30
0:35
0:40
0:45
0:50
0:55
1:00
1:05
1:10
1:15
1:20
1:25
1:30
1:35
1:40
1:45
1:50
1:55
2:00
2:05
2:10
2:15
2:20
2:25
2:30
2:35
2:40
2:45
2:50
2:55
3:00
3:05
3:10
3:15
3:20
3:25
3:30
3:35
3:40
3:45
3:50

El Paso County Rainfall Depths

2.52 inches

3.5 inches

1 Sqg. Mi.

100 Years
Adjusted Depth Unadjusted Depth
0.0252 0.0252
0.0756 0.0756
0.1159 0.1159
0.2016 0.2016
0.3528 0.3528
0.6300 0.6300
0.3528 0.3528
0.2016 0.2016
0.1562 0.1562
0.1260 0.1260
0.1008 0.1008
0.1008 0.1008
0.1008 0.1008
0.0504 0.0504
0.0504 0.0504
0.0302 0.0302
0.0302 0.0302
0.0302 0.0302
0.0302 0.0302
0.0302 0.0302
0.0302 0.0302
0.0302 0.0302
0.0302 0.0302
0.0302 0.0302
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000

2hr Depth
3hr Depth

2.86 inches

3.11 inches

NOAA Atlas 14 Point Precipitation Frequency




SADDLEHORN RANCH - PROPOSED CONDITIONS - 5-YEAR FLOW RESULTS

Node Inflow Summary

Maximum Maximum Lateral Total Flow
Lateral Total Day of Hour of Inflow Inflow Balance
Inflow Inflow Maximum Maximum \Volume \Volume Error
Node Type CFS CFS Inflow Inflow 1076 gal 1076 gal Percent
BASIN_A JUNCTION 9.53 9.53 0 00:30 0.201 0.201 0.000
BASIN_B JUNCTION 9.93 9.93 0 00:35 0.303 0.303 0.000
BASIN_C JUNCTION 15.80 15.80 0 00:40 0.591 0.591 0.000
BASIN_CH1 JUNCTION 5.98 5.98 0 00:45 0.245 0.245 0.000
BASIN_CH?2 JUNCTION 3.85 3.85 0 01:00 0.266 0.266 0.018
BASIN_CH3 JUNCTION 0.11 0.11 0 00:40 0.00694 0.00694 0.000
BASIN_D JUNCTION 29.42 29.42 0 00:40 0.945 0.945 0.000
BASIN_E JUNCTION 2.02 2.02 0 00:30 0.052 0.052 0.000
BASIN_F JUNCTION 16.97 16.97 0 00:45 0.77 0.77 -0.000
BASIN_G JUNCTION 6.06 6.06 0 00:35 0.252 0.252 0.000
BASIN_H JUNCTION 3.70 3.70 0 00:35 0.148 0.148 0.000
BASIN_|I JUNCTION 15.89 15.89 0 00:30 0.262 0.262 0.000
BASIN_J JUNCTION 3.01 3.01 0 00:30 0.0749 0.0749 0.000
BASIN_UD1 JUNCTION 0.28 0.28 0 00:30 0.00374 0.00374 0.000
BASIN_UD10 JUNCTION 0.05 0.05 0 00:30 0.00101 0.00101 0.000
BASIN_UD11 JUNCTION 0.04 0.04 0 00:30 0.000578 0.000578 0.000
BASIN_UD2.1, JUNCTION 0.13 0.13 0 00:30 0.00142 0.00142 0.000
BASIN_UD2.2) JUNCTION 0.05 0.05 0 00:30 0.000693 0.000693 0.000
BASIN_UD2 JUNCTION 0.06 0.06 0 00:35 0.00125 0.00125 0.000
BASIN_UD3 JUNCTION 0.21 0.21 0 00:30 0.00301 0.00301 0.000

SWMM 5.1
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SADDLEHORN RANCH - PROPOSED CONDITIONS - 5-YEAR FLOW RESULTS

Maximum Maximum Lateral Total Flow
Lateral Total Day of Hour of Inflow Inflow Balance
Inflow Inflow Maximum Maximum \Volume \Volume Error
Node Type CFS CFS Inflow Inflow 1076 gal 1076 gal Percent
BASIN_UD4 JUNCTION 0.03 0.03 0 00:30 0.000464 0.000464 0.000
BASIN_UDS5 JUNCTION 411 411 0 00:40 0.157 0.157 0.000
BASIN_UDG6 JUNCTION 0.10 0.10 0 00:35 0.00215 0.00215 -0.000
BASIN_UD7 JUNCTION 0.69 0.69 0 00:35 0.0212 0.0212 0.000
BASIN_UDS8.1, JUNCTION 0.05 0.05 0 00:30 0.000496 0.000496 0.000
BASIN_UDS JUNCTION 0.03 0.03 0 00:30 0.000442 0.000442 0.000
BASIN_UD9.1, JUNCTION 0.18 0.18 0 00:30 0.00212 0.00212 0.000
BASIN_UD9 JUNCTION 0.08 0.08 0 00:30 0.00148 0.00148 0.000
OUT_CH1 OUTFALL 0.00 0.08 0 04:39 0 0.00969 0.000
OUT_CH2 OUTFALL 0.00 0.08 0 00:34 0 0.0108 0.000
OUT_CH3 OUTFALL 0.00 0.08 0 01:50 0 0.00678 0.000
OuUT_UD10 OUTFALL 0.00 0.05 0 00:30 0 0.00101 0.000
OuUT_UD11 OUTFALL 0.00 0.02 0 01:20 0 0.000921 0.000
ouT_uD2.1 OUTFALL 0.00 0.13 0 00:30 0 0.00142 0.000
OouT_uD2.2 OUTFALL 0.00 0.05 0 00:30 0 0.000693 0.000
OuUT_uD2 OUTFALL 0.00 0.06 0 00:35 0 0.00125 0.000
OuUT_uUD3 OUTFALL 0.00 0.21 0 00:30 0 0.00301 0.000
OuUT_uD4 OUTFALL 0.00 0.03 0 00:30 0 0.000464 0.000
OUT_UD5 OUTFALL 0.00 411 0 00:40 0 0.157 0.000
OUT_uUD6 OUTFALL 0.00 0.06 0 01:14 0 0.00282 0.000
OuT_uD7 OUTFALL 0.00 0.69 0 00:35 0 0.0212 0.000

SWMM 5.1
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SADDLEHORN RANCH - PROPOSED CONDITIONS - 5-YEAR FLOW RESULTS

Maximum Maximum Lateral Total Flow
Lateral Total Day of Hour of Inflow Inflow Balance
Inflow Inflow Maximum Maximum \Volume \Volume Error
Node Type CFS CFS Inflow Inflow 1076 gal 1076 gal Percent
OuUT_uDS8.1 OUTFALL 0.00 0.05 0 00:30 0 0.000496 0.000
OouT_uD8 OUTFALL 0.00 0.03 0 00:30 0 0.000442 0.000
OouT_uD9.1 OUTFALL 0.00 0.18 0 00:30 0 0.00212 0.000
OuUT_UD9 OUTFALL 0.00 0.08 0 00:30 0 0.00148 0.000
POND_A STORAGE 0.00 0.00 0 00:00 0 0 0.000
POND_B STORAGE 0.00 0.00 0 00:00 0 0 0.000
POND_C STORAGE 0.00 15.80 0 00:40 0 0.591 0.000
POND_D STORAGE 0.00 0.00 0 00:00 0 0 0.000
POND_E STORAGE 0.00 0.08 0 03:07 0 0.00674 0.003
POND_F STORAGE 0.00 0.08 0 05:22 0 0.0108 -0.000
POND_G STORAGE 0.00 0.00 0 00:00 0 0 0.000
POND_H STORAGE 0.00 0.08 0 04:41 0 0.00965 0.012
POND_I STORAGE 0.00 0.00 0 00:00 0 0 0.000
POND_J STORAGE 0.00 0.00 0 00:00 0 0 0.000
WF7A(1) OUTFALL 0.00 0.28 0 00:30 0 0.00374 0.000

SWMM 5.1
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SADDLEHORN RANCH - PROPOSED CONDITIONS - 100-YEAR FLOW RESULTS

Node Inflow Summary

Maximum Maximum Lateral Total Flow
Lateral Total Day of Hour of Inflow Inflow Balance
Inflow Inflow Maximum Maximum \Volume \Volume Error
Node Type CFS CFS Inflow Inflow 1076 gal 1076 gal Percent
BASIN_A JUNCTION 20.65 20.65 0 00:35 0.459 0.459 0.000
BASIN_B JUNCTION 46.27 46.27 0 00:45 1.49 1.49 0.000
BASIN_C JUNCTION 69.36 69.36 0 00:50 2.71 2.71 0.000
BASIN_CH1 JUNCTION 1038.79 1038.79 0 00:55 165 165 0.069
BASIN_CH?2 JUNCTION 485.62 485.62 0 01:20 75.3 75.3 0.068
BASIN_CH3 JUNCTION 136.35 136.35 0 01:00 21.4 21.4 0.068
BASIN_D JUNCTION 95.36 95.36 0 00:50 3.47 3.47 0.000
BASIN_E JUNCTION 9.85 9.85 0 00:40 0.273 0.273 -0.000
BASIN_F JUNCTION 69.89 69.89 0 00:55 3.32 3.32 0.000
BASIN_G JUNCTION 25.31 25.31 0 00:50 1.09 1.09 0.000
BASIN_H JUNCTION 17.93 17.93 0 00:45 0.746 0.746 -0.000
BASIN_|I JUNCTION 63.07 63.07 0 00:40 1.23 1.23 0.000
BASIN_J JUNCTION 10.52 10.52 0 00:40 0.315 0.315 0.000
BASIN_UD1 JUNCTION 13.90 13.90 0 00:40 0.251 0.251 0.000
BASIN_UD10 JUNCTION 6.67 6.67 0 00:40 0.143 0.143 0.000
BASIN_UD11 JUNCTION 4.27 4.27 0 00:40 0.0818 0.0818 0.000
BASIN_UD2.1, JUNCTION 14.66 14.66 0 00:35 0.2 0.2 0.000
SWMM 5.1 Page 1



SADDLEHORN RANCH - PROPOSED CONDITIONS - 100-YEAR FLOW RESULTS

Maximum Maximum Lateral Total Flow
Lateral Total Day of Hour of Inflow Inflow Balance
Inflow Inflow Maximum Maximum \Volume \Volume Error
Node Type CFS CFS Inflow Inflow 1076 gal 1076 gal Percent
BASIN_UD2.2/ JUNCTION 5.50 5.50 0 00:40 0.098 0.098 0.000
BASIN_UD?2 JUNCTION 7.67 7.67 0 00:40 0.177 0.177 0.000
BASIN_UD3 JUNCTION 13.14 13.14 0 00:40 0.235 0.235 0.000
BASIN_UD4 JUNCTION 3.44 3.44 0 00:40 0.0655 0.0655 0.000
BASIN_UDS5 JUNCTION 27.35 27.35 0 00:55 1.2 1.2 0.000
BASIN_UDG6 JUNCTION 12.42 12.42 0 00:40 0.304 0.304 -0.000
BASIN_UD7 JUNCTION 7.40 7.40 0 00:50 0.272 0.272 0.000
BASIN_UDS8.1, JUNCTION 5.63 5.63 0 00:35 0.0702 0.0702 0.000
BASIN_UDS JUNCTION 3.32 3.32 0 00:40 0.0624 0.0624 0.000
BASIN_UD9.1, JUNCTION 8.08 8.08 0 00:35 0.139 0.139 0.000
BASIN_UD9 JUNCTION 4.16 4.16 0 00:40 0.1 0.1 0.000
OUT_CH1 OUTFALL 0.00 0.07 0 00:00 0 0.0118 0.000
OUT_CH2 OUTFALL 0.00 0.07 0 00:00 0 0.0118 0.000
OUT_CH3 OUTFALL 0.00 0.07 0 00:00 0 0.0118 0.000
OuUT_UD10 OUTFALL 0.00 6.67 0 00:40 0 0.143 0.000
OuUT_UD11 OUTFALL 0.00 0.08 0 02:28 0 0.00531 0.000
ouT_uD2.1 OUTFALL 0.00 14.66 0 00:35 0 0.2 0.000
ouT_uD2.2 OUTFALL 0.00 5.50 0 00:40 0 0.098 0.000
SWMM 5.1 Page 2




SADDLEHORN RANCH - PROPOSED CONDITIONS - 100-YEAR FLOW RESULTS

Maximum Maximum Lateral Total Flow
Lateral Total Day of Hour of Inflow Inflow Balance
Inflow Inflow Maximum Maximum \Volume \Volume Error
Node Type CFS CFS Inflow Inflow 1076 gal 1076 gal Percent
OuT_uD2 OUTFALL 0.00 7.67 0 00:40 0 0.177 0.000
OuUT_uUD3 OUTFALL 0.00 13.14 0 00:40 0 0.235 0.000
OuUT_uD4 OUTFALL 0.00 3.44 0 00:40 0 0.0655 0.000
OUT_UD5 OUTFALL 0.00 27.35 0 00:55 0 1.2 0.000
OuUT_uUD6 OUTFALL 0.00 0.08 0 03:08 0 0.00664 0.000
OuT_uD7 OUTFALL 0.00 7.40 0 00:50 0 0.272 0.000
OouT_uD8.1 OUTFALL 0.00 5.63 0 00:35 0 0.0702 0.000
OuT_uD8 OUTFALL 0.00 3.32 0 00:40 0 0.0624 0.000
OuT_uD9.1 OUTFALL 0.00 8.08 0 00:35 0 0.139 0.000
OuUT_UD9 OUTFALL 0.00 4.16 0 00:40 0 0.1 0.000
POND_A STORAGE 0.00 0.00 0 00:00 0 0 0.000
POND_B STORAGE 0.00 0.00 0 00:00 0 0 0.000
POND_C STORAGE 0.00 69.36 0 00:50 0 2.71 0.000
POND_D STORAGE 0.00 0.00 0 00:00 0 0 0.000
POND_E STORAGE 0.00 0.08 0 03:24 0 0.00736 0.003
POND_F STORAGE 0.00 0.08 0 05:51 0 0.0111 -0.000
POND_G STORAGE 0.00 0.00 0 00:00 0 0 0.000
POND_H STORAGE 0.00 0.08 0 04:57 0 0.0102 0.018
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SADDLEHORN RANCH - PROPOSED CONDITIONS - 100-YEAR FLOW RESULTS

Maximum Maximum Lateral Total Flow
Lateral Total Day of Hour of Inflow Inflow Balance
Inflow Inflow Maximum Maximum \Volume \olume Error
Node Type CFS CFS Inflow Inflow 1076 gal 1076 gal Percent
POND_I STORAGE 0.00 0.00 0 00:00 0 0 0.000
POND_J STORAGE 0.00 0.00 0 00:00 0 0 0.000
WFT7A(1) OUTFALL 0.00 13.90 0 00:40 0 0.251 0.000
SWMM 5.1 Page 4
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MDDP /7 Preliminary Drainage Report
Saddlehorn Ranch Preliminary Plan
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JUDGEORRROAD - WEST
CULVERT - EX 66" CMP -
Q_100=1,017CFS

HY-8 Culvert Analysis Report

Crossing Discharge Data
Discharge Selection Method: Specify Minimum, Design, and Maximum Flow
Minimum Flow: 1016 cfs
Design Flow: 1017 cfs
Maximum Flow: 1050 cfs



Table 1 - Summary of Culvert Flows at Crossing: West Judge Orr Road

Headwater Elevation | Total Discharge (cfs) | Culvert 1 Discharge | Roadway Discharge Iterations
(ft) (cfs) (cfs)
6734.25 1016.00 252.15 763.52 9
6734.25 1017.00 252.20 764.43 2
6734.26 1022.80 252.51 769.68 2
6734.27 1026.20 252.75 773.43 3
6734.27 1029.60 252.95 776.51 2
6734.28 1033.00 253.15 779.60 2
6734.28 1036.40 253.34 782.69 2
6734.29 1039.80 253.54 785.79 2
6734.29 1043.20 253.74 788.89 2
6734.30 1046.60 253.94 791.99 2
6734.30 1050.00 254.18 795.79 3
6732.40 187.39 187.39 0.00 Overtopping

CULVERT CAPACITY = 187 CFS.
ASSUMED THAT ALL FLOWS IN EXCESS
OF CULVERT CAPACTIY FLOW IN
ROADSIDE DITCH ON NORTH SIDE OF
JUDGE ORR ROAD AND FLOW TO EX.
36" CMP TO THE EAST.

THEREFORE, Q_36 CMP= 1,017 CFS-
187 CFS=830 CFS




Rating Curve Plot for Crossing: West Judge Orr Road

Total Rating Curve
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Table 2 - Culvert Summary Table: Culvert 1

Total Culvert Headwater |Inlet Control Outlet Flow Normal Critical Outlet Depth | Tailwater Outlet Tailwater

Discharge | Discharge [Elevation (ft)] Depth (ft) Control Type Depth (ft) Depth (ft) (ft) Depth (ft) Velocity Velocity
(cfs) (cfs) Depth (ft) (ft/s) (ft/s)
1016.00 252.15 6734.25 8.079 8.380 7-M2c 5.500 4.426 4.426 1.507 12.307 5.858
1017.00 252.20 6734.25 8.081 8.382 7-M2c 5.500 4.426 4.426 1.508 12.308 5.860
1022.80 252.51 6734.26 8.091 8.389 7-M2c 5.500 4.429 4.429 1.513 12.317 5.871
1026.20 252.75 6734.27 8.099 8.395 7-M2c 5.500 4.431 4.431 1.516 12.324 5.878
1029.60 252.95 6734.27 8.106 8.400 7-M2c 5.500 4.432 4.432 1.519 12.329 5.885
1033.00 253.15 6734.28 8.113 8.405 7-M2c 5.500 4.434 4.434 1.522 12.335 5.891
1036.40 253.34 6734.28 8.119 8.410 7-M2c 5.500 4.435 4.435 1.525 12.340 5.898
1039.80 253.54 6734.29 8.126 8.415 7-M2c 5.500 4.437 4.437 1.528 12.346 5.905
1043.20 253.74 6734.29 8.133 8.420 7-M2c 5.500 4.438 4.438 1.530 12.351 5.912
1046.60 253.94 6734.30 8.140 8.425 7-M2c 5.500 4.440 4.440 1.533 12.357 5.918
1050.00 254.18 6734.30 8.148 8.431 7-M2c 5.500 4.442 4.442 1.536 12.364 5.925




Culvert Performance Curve Plot: Culvert 1

Performance Curve
Cubvert: Cubvert 1
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Water Surface Profile Plot for Culvert: Culvert 1

Crossing - West Judge Orr Road , Design Discharge - 1017.0 cfs
Culvert - Culvert 1, Culvert Discharge - 2522 cfs
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Station (ft)

Site Data - Culvert 1
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 6725.87 ft
Outlet Station: 43.00 ft
Outlet Elevation: 6725.81 ft

Number of Barrels: 1

Culvert Data Summary - Culvert 1
Barrel Shape: Circular
Barrel Diameter: 5.50 ft
Barrel Material: Corrugated Steel
Embedment: 0.00 in
Barrel Manning's n: 0.0240
Culvert Type: Straight
Inlet Configuration: Square Edge with Headwall

Inlet Depression: None



JUDGEORRROAD - WEST
CULVERT - EX 36" CMP -
Q_100=830CFS

Crossing Discharge Data
Discharge Selection Method: Specify Minimum, Design, and Maximum Flow
Minimum Flow: 830 cfs
Design Flow: 840 cfs
Maximum Flow: 850 cfs



Table 4 - Summary of Culvert Flows at Crossing: East Judge Orr Road

Headwater Elevation | Total Discharge (cfs) | Culvert 1 Discharge | Roadway Discharge Iterations
(ft) (cfs) (cfs)
6726.22 830.00 56.79 772.36 7
6726.22 832.00 56.80 774.33 2
6726.22 834.00 56.81 776.30 2
6726.22 836.00 56.82 778.27 2
6726.23 838.00 56.83 780.25 2
6726.23 840.00 56.84 782.23 2
6726.23 842.00 56.85 784.21 2
6726.23 844.00 56.86 786.19 2
6726.23 846.00 56.87 788.18 2
6726.23 848.00 56.88 790.17 2
6726.23 850.00 56.89 792.16 2
6725.07 46.85 46.85 0.00 Overtopping




Rating Curve Plot for Crossing: East Judge Orr Road

Total Rating Curve

Crossing: East Judge Orr Road
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Table 5 - Culvert Summary Table: Culvert 1

Total Culvert Headwater |Inlet Control Outlet Flow Normal Critical Outlet Depth | Tailwater Outlet Tailwater
Discharge | Discharge [Elevation (ft)] Depth (ft) Control Type Depth (ft) Depth (ft) (ft) Depth (ft) Velocity Velocity
(cfs) (cfs) Depth (ft) (ft/s) (ft/s)
830.00 56.79 6726.22 5.371 5.770 7-M2c 3.000 2.440 2.440 1.327 9.225 4.945
832.00 56.80 6726.22 5.372 5.771 7-M2c 3.000 2.440 2.440 1.328 9.226 4.948
834.00 56.81 6726.22 5.373 5.772 7-M2c 3.000 2.440 2.440 1.330 9.227 4.952
836.00 56.82 6726.22 5.374 5.773 7-M2c 3.000 2.440 2.440 1.332 9.228 4.956
838.00 56.83 6726.23 5.376 5.774 7-M2c 3.000 2.440 2.440 1.334 9.229 4.960
840.00 56.84 6726.23 5.377 5.775 7-M2c 3.000 2.441 2.441 1.336 9.230 4.964
842.00 56.85 6726.23 5.378 5.776 7-M2c 3.000 2.441 2.441 1.337 9.231 4.968
844.00 56.86 6726.23 5.380 5.778 7-M2c 3.000 2.441 2.441 1.339 9.232 4.971
846.00 56.87 6726.23 5.381 5.779 7-M2c 3.000 2.441 2.441 1.341 9.233 4.975
848.00 56.88 6726.23 5.382 5.780 7-M2c 3.000 2.441 2.441 1.343 9.234 4.979
850.00 56.89 6726.23 5.383 5.781 7-M2c 3.000 2.442 2.442 1.344 9.235 4.982




Culvert Performance Curve Plot: Culvert 1

Performance Curve
Cubvert: Cubvert 1
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Water Surface Profile Plot for Culvert: Culvert 1

Crossing - East Judge Orr Road, Design Discharge - 840.0 cfs
Culvert - Culvert 1, Culvert Discharge - 56.8 cfs
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Site Data - Culvert 1
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 6720.45 ft
Outlet Station: 52.00 ft
Outlet Elevation: 6720.30 ft

Number of Barrels: 1

Culvert Data Summary - Culvert 1
Barrel Shape: Circular
Barrel Diameter: 3.00 ft
Barrel Material: Corrugated Steel
Embedment: 0.00 in
Barrel Manning's n: 0.0240
Culvert Type: Straight
Inlet Configuration: Thin Edge Projecting

Inlet Depression: None



OVERTOPPING
Crossing Front View (Roadway Profile): East Judge Orr Road WATER SURFACE
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CURTISROAD - SOUTH
CULVERT - EX 32" CMP-
Q_100= 130CFS

Crossing Discharge Data

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow
Minimum Flow: 100 cfs

Design Flow: 130 cfs

Maximum Flow: 150 cfs



Table 7 - Summary of Culvert Flows at Crossing: South Curtis Road

Headwater Elevation | Total Discharge (cfs) | Culvert 1 Discharge | Roadway Discharge Iterations
(ft) (cfs) (cfs)
6755.46 100.00 44.64 55.19 10
6755.48 105.00 44.78 60.13 4
6755.50 110.00 44.90 64.80 3
6755.52 115.00 45.03 69.67 3
6755.54 120.00 45.14 74.59 3
6755.55 125.00 45.26 79.52 3
6755.57 130.00 45.37 84.44 3
6755.59 135.00 45.48 89.36 3
6755.60 140.00 45.58 94.28 3
6755.62 145.00 45.68 99.20 3
6755.63 150.00 45.78 104.12 3
6755.01 41.61 41.61 0.00 Overtopping




Rating Curve Plot for Crossing: South Curtis Road
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Table 8 - Culvert Summary Table: Culvert 1

Total Culvert Headwater |Inlet Control Outlet Flow Normal Critical Outlet Depth | Tailwater Outlet Tailwater
Discharge | Discharge [Elevation (ft)] Depth (ft) Control Type Depth (ft) Depth (ft) (ft) Depth (ft) Velocity Velocity
(cfs) (cfs) Depth (ft) (ft/s) (ft/s)
100.00 44.64 6755.46 5.127 4.736 7-M2c 2.660 2.221 2.221 0.885 9.005 3.767
105.00 44.78 6755.48 5.148 4.759 7-M2c 2.660 2.224 2.224 0.912 9.022 3.838
110.00 44.90 6755.50 5.167 4.780 7-M2c 2.660 2.227 2.227 0.938 9.038 3.908
115.00 45.03 6755.52 5.186 4.801 7-M2c 2.660 2.229 2.229 0.964 9.053 3.975
120.00 45.14 6755.54 5.205 4.821 7-M2c 2.660 2.232 2.232 0.990 9.068 4.041
125.00 45.26 6755.55 5.223 4.840 7-M2c 2.660 2.234 2.234 1.015 9.082 4.105
130.00 45.37 6755.57 5.240 4.882 7-M2c 2.660 2.237 2.237 1.040 9.096 4.167
135.00 45.48 6755.59 5.257 4.898 7-M2c 2.660 2.239 2.239 1.064 9.110 4.228
140.00 45.58 6755.60 5.273 4.913 7-M2c 2.660 2.241 2.241 1.088 9.123 4.287
145.00 45.68 6755.62 5.289 4.928 7-M2c 2.660 2.243 2.243 1.112 9.136 4.346
150.00 45.78 6755.63 5.304 4.943 7-M2c 2.660 2.245 2.245 1.136 9.148 4.402




Culvert Performance Curve Plot: Culvert 1

Performance Curve
Cubvert: Cubvert 1
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Water Surface Profile Plot for Culvert: Culvert 1

Crossing - South Curtis Road , Design Discharge - 130.0 cfs
Culvert - Culvert 1, Culvert Discharge - 45.4 cfs

Elevation (ft)
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Site Data - Culvert 1

Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft

Inlet Elevation: 6750.33 ft

Outlet Station: 46.00 ft

Outlet Elevation: 6749.44 ft

Number of Barrels: 1

Culvert Data Summary - Culvert 1

Barrel Shape: Circular

Barrel Diameter: 2.66 ft

Barrel Material: Corrugated Steel
Embedment: 0.00 in

Barrel Manning's n: 0.0240

Culvert Type: Straight

Inlet Configuration: Thin Edge Projecting

Inlet Depression: None
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CURTISROAD - NORTH
CULVERT - EX 24" CMP -
Q_100=451CFS

Crossing Discharge Data
Discharge Selection Method: Specify Minimum, Design, and Maximum Flow
Minimum Flow: 400 cfs
Design Flow: 451 cfs
Maximum Flow: 500 cfs



Table 10 - Summary of Culvert Flows at Crossing: North Curtis Road

Headwater Elevation | Total Discharge (cfs) | Culvert 1 Discharge | Roadway Discharge Iterations
(ft) (cfs) (cfs)
6766.93 400.00 20.40 379.08 7
6766.94 410.00 20.45 389.44 3
6766.95 420.00 20.49 398.64 2
6766.96 430.00 20.54 409.36 3
6766.97 440.00 20.58 418.71 2
6766.98 450.00 20.62 429.31 3
6766.98 451.00 20.62 430.26 2
6767.00 470.00 20.70 448.42 2
6767.01 480.00 20.74 458.27 2
6767.01 490.00 20.78 468.29 2
6767.02 500.00 20.81 478.44 2
6766.00 14.84 14.84 0.00 Overtopping




Rating Curve Plot for Crossing: North Curtis Road

Total Rating Curve

Crossing: North Curtis Road
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Table 11 - Culvert Summary Table: Culvert 1

Total Culvert Headwater |Inlet Control Outlet Flow Normal Critical Outlet Depth | Tailwater Outlet Tailwater
Discharge | Discharge [Elevation (ft)] Depth (ft) Control Type Depth (ft) Depth (ft) (ft) Depth (ft) Velocity Velocity
(cfs) (cfs) Depth (ft) (ft/s) (ft/s)
400.00 20.40 6766.93 3.521 3.279 7-M2c 2.000 1.619 1.619 0.818 7.488 2.820
410.00 20.45 6766.94 3.532 3.293 7-M2c 2.000 1.621 1.621 0.827 7.498 2.843
420.00 20.49 6766.95 3.540 3.305 7-M2c 2.000 1.622 1.622 0.836 7.507 2.866
430.00 20.54 6766.96 3.551 3.318 7-M2c 2.000 1.624 1.624 0.845 7.517 2.888
440.00 20.58 6766.97 3.559 3.326 7-M2c 2.000 1.625 1.625 0.853 7.525 2.910
450.00 20.62 6766.98 3.569 3.339 7-M2c 2.000 1.627 1.627 0.862 7.535 2.932
451.00 20.62 6766.98 3.570 3.340 7-M2c 2.000 1.627 1.627 0.863 7.536 2.934
470.00 20.70 6767.00 3.586 3.362 7-M2c 2.000 1.630 1.630 0.879 7.551 2.974
480.00 20.74 6767.01 3.595 3.382 7-M2c 2.000 1.631 1.631 0.887 7.560 2.995
490.00 20.78 6767.01 3.604 3.384 7-M2c 2.000 1.632 1.632 0.895 7.568 3.015
500.00 20.81 6767.02 3.612 3.404 7-M2c 2.000 1.634 1.634 0.904 7.576 3.035




Culvert Performance Curve Plot: Culvert 1

Performance Curve
Cubvert: Cubvert 1

Inlet Control Elev Qutlet Control Elev

6767.00

(ft
o
-‘J
o
o
e
n
|

6766.90

6766.80

6766.80

Headwater Elevation

6766.70

6766.70

400 420 440 460 480 200
Total Discharge (cfs)



Water Surface Profile Plot for Culvert: Culvert 1

Crossing - North Curtis Road, Design Discharge - 451.0 cfs

Culvert - Culvert 1, Culvert Discharge - 20.6 cfs
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Site Data - Culvert 1
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 6763.41 ft
Outlet Station: 46.00 ft
Outlet Elevation: 6762.64 ft

Number of Barrels: 1

Culvert Data Summary - Culvert 1
Barrel Shape: Circular
Barrel Diameter: 2.00 ft
Barrel Material: Corrugated Steel
Embedment: 0.00 in
Barrel Manning's n: 0.0220
Culvert Type: Straight
Inlet Configuration: Thin Edge Projecting

Inlet Depression: None



Crossing Front View (Roadway Profile): North Curtis Road |OVERTOPPING
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HY-8 Culvert Analysis Report

Crossing Discharge Data
Discharge Selection Method: Specify Minimum, Design, and Maximum Flow
Minimum Flow: 100 cfs
Design Flow: 130 cfs
Maximum Flow: 150 cfs



Table 1 - Summary of Culvert Flows at Crossing: Drainageway T6: Onsite Culvert

Headwater Elevation | Total Discharge (cfs) Del Cerro Trail Roadway Discharge Iterations
(ft) Culvert Discharge (cfs)
(cfs)
6714.16 100.00 100.00 0.00 1
6714.27 105.00 105.00 0.00 1
6714.38 110.00 110.00 0.00 1
6714.49 115.00 115.00 0.00 1
6714.60 120.00 120.00 0.00 1
6714.71 125.00 125.00 0.00 1
6714.81 130.00 130.00 0.00 1
6714.92 135.00 135.00 0.00 1
6715.02 140.00 140.00 0.00 1
6715.12 145.00 145.00 0.00 1
6715.22 150.00 150.00 0.00 1
6721.06 409.08 409.08 0.00 Overtopping




Rating Curve Plot for Crossing: Drainageway T6: Onsite Culvert
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Culvert Performance Curve Plot: Del Cerro Trail Culvert

Performance Curve
Cubvert: Del Cerro Trail Culvert
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Water Surface Profile Plot for Culvert: Del Cerro Trail Culvert

Elevation (ft)

(@]

iy

—u

i
1

6720

6718 -

67161

6712

6710+

Crossing - Drainageway T6: Onsite Culvert, Design Discharge - 130.0 cfs

Culvert - Del Cerro Trail Culvert, Culvert Discharge - 130.0 cfs

-20 0 20 40 60 80
Station (ft)

Site Data - Del Cerro Trail Culvert

Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft

Inlet Elevation: 6710.00 ft

Outlet Station: 108.00 ft

Outlet Elevation: 6709.46 ft

Number of Barrels: 1

Culvert Data Summary - Del Cerro Trail Culvert

Barrel Shape: Circular

Barrel Diameter: 7.00 ft

Barrel Material: Corrugated Aluminum
Embedment: 0.00 in

Barrel Manning's n: 0.0310

Culvert Type: Straight

Inlet Configuration: Mitered to Conform to Slope

Inlet Depression: None




Tailwater Channel Data - Drainageway T6: Onsite Culvert
Tailwater Channel Option: Trapezoidal Channel
Bottom Width: 10.00 ft
Side Slope (H:V): 4.00 (_:1)
Channel Slope: 0.0100
Channel Manning's n: 0.0400
Channel Invert Elevation: 6709.83 ft

Roadway Data for Crossing: Drainageway T6: Onsite Culvert
Roadway Profile Shape: Constant Roadway Elevation
Crest Length: 163.00 ft
Crest Elevation: 6721.06 ft
Roadway Surface: Paved
Roadway Top Width: 30.00 ft



HY-8 Culvert Analysis Report

Crossing Discharge Data
Discharge Selection Method: Specify Minimum, Design, and Maximum Flow
Minimum Flow: 450 cfs
Design Flow: 505 cfs
Maximum Flow: 550 cfs



Table 1 - Summary of Culvert Flows at Crossing: Drainageway MS06

Headwater Elevation | Total Discharge (cfs) | San Isidro Culvert | Roadway Discharge Iterations
(ft) Discharge (cfs) (cfs)
6725.17 450.00 450.00 0.00 1
6725.20 460.00 460.00 0.00 1
6725.22 470.00 470.00 0.00 1
6725.25 480.00 480.00 0.00 1
6725.28 490.00 490.00 0.00 1
6725.31 500.00 500.00 0.00 1
6725.32 505.00 505.00 0.00 1
6725.37 520.00 520.00 0.00 1
6725.40 530.00 530.00 0.00 1
6725.43 540.00 540.00 0.00 1
6725.46 550.00 550.00 0.00 1
6728.72 979.30 979.30 0.00 Overtopping




Rating Curve Plot for Crossing: Drainageway MS06
Total Rating Curve
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Culvert Performance Curve Plot: San Isidro Culvert

Performance Curve
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Water Surface Profile Plot for Culvert: San Isidro Culvert
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Site Data - San Isidro Culvert

Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft

Inlet Elevation: 6721.58 ft

Outlet Station: 28.00 ft

Outlet Elevation: 6721.32 ft

Number of Barrels: 2

Culvert Data Summary - San Isidro Culvert

Barrel Shape: Concrete Box

Barrel Span: 10.00 ft

Barrel Rise: 4.00 ft

Barrel Material: Concrete

Embedment: 0.00 in

Barrel Manning's n: 0.0120

Culvert Type: Straight

Inlet Configuration: 1:1 Bevel (45° flare) Wingwall

Inlet Depression: Yes

3%

.....




Tailwater Channel Data - Drainageway MS06
Tailwater Channel Option: Trapezoidal Channel
Bottom Width: 25.00 ft
Side Slope (H:V): 4.00 (_:1)

Channel Slope: 0.0040
Channel Manning's n: 0.0400
Channel Invert Elevation: 6721.00 ft

Roadway Data for Crossing: Drainageway MS06
Roadway Profile Shape: Constant Roadway Elevation
Crest Length: 100.00 ft
Crest Elevation: 6728.72 ft
Roadway Surface: Paved
Roadway Top Width: 28.00 ft



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Sep 9 2019

Basin A - Roadside Ditch - Q100_Peak = 20.65 cfs

Triangular Highlighted

Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 1.15

Total Depth (ft) = 3.00 Q (cfs) = 20.65

Area (sqft) = 4.63

Invert Elev (ft) = 5500.00 Velocity (ft/s) = 4.46

Slope (%) = 1.82 Wetted Perim (ft) = 8.38

N-Value = 0.030 Crit Depth, Yc (ft) = 117

Top Width (ft) = 8.05

Calculations EGL (ft) = 1.46

Compute by: Known Q

Known Q (cfs) = 20.65 FROUDE=0.8

(SUBCRITICAL)

Elev (ft) Section Depth (ft)
5504.00 4.00
5503.00 / 3.00
5502.00 \ 2.00

5501.00 \\ 1.00

5500.00 0.00

5499.00 -1.00

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Sep 9 2019

Basin B - Roadside Swale - Q100_Peak = 46.27 cfs

Triangular Highlighted

Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 1.74

Total Depth (ft) = 3.00 Q (cfs) = 46.27

Area (sqft) = 10.60

Invert Elev (ft) = 5500.00 Velocity (ft/s) = 4.37

Slope (%) = 1.00 Wetted Perim (ft) = 12.68

N-Value = 0.030 Crit Depth, Yc (ft) = 1.62

Top Width (ft) = 12.18

Calculations EGL (ft) = 2.04

Compute by: Known Q —

Known Q (cfs) = 46.27 FROUDE= 0.6

(SUBCRITICAL)

Elev (ft) Section Depth (ft)
5504.00 4.00
5503.00 / 3.00
5502.00 2.00

< /

5501.00 \ 1.00

5500.00 0.00

5499.00 -1.00

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Sep 9 2019

Basin C - Roadside Ditch - Q100_Peak = 69.36 cfs

Triangular Highlighted

Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 2.03

Total Depth (ft) = 3.00 Q (cfs) = 69.36

Area (sqft) = 1442

Invert Elev (ft) = 5500.00 Velocity (ft/s) = 4.81

Slope (%) = 1.00 Wetted Perim (ft) = 14.79

N-Value = 0.030 Crit Depth, Yc (ft) = 1.90

Top Width (ft) = 14.21

Calculations EGL (ft) = 2.39

Compute by: Known Q

Known Q (cfs) = 69.36 FROUDE=0.6

(SUBCRITICAL)

Elev (ft) Section Depth (ft)
5504.00 4.00
5503.00 / 3.00

A4
5502.00 — 2.00

5501.00 \ 1.00

5500.00 0.00

5499.00 -1.00

Reach (ft)



Channel Report

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

Basin D - Roadside Ditch - Q100_Peak = 95.4 cfs

Monday, Jul 15 2019

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 2.28
Total Depth (ft) = 3.00 Q (cfs) = 9540
Area (sqft) = 18.19
Invert Elev (ft) = 5500.00 Velocity (ft/s) = 5.24
Slope (%) = 1.00 VELOCITY >5FT/S IS A | Wetted Perim (ft) = 16.61
N-Value = 0.030 RESULT Crit Depth, Yc (ft) = 2.16
QE;JYSL'QE PBE&KI B?D'N Top Width (ft) = 15.96
Calculations ROADSIDE DITCHES EGL (ft) = 2.71
COmpUte by Known Q WILL NOT
Known Q (cfs) = 95.40 EXPERIENCE PEAK Q. FROUDE=0.6
THIS IS A
CONSERVATIVE PDR (SUBCRITICAL)
APPROACH. EROSION
CONTROL BLANKET IS
PROPOSED FOR ALL
DITCH CROSS
SECTIONS. SEE FILING
1 CONSTRUCTION
Elev (ft) DOCUMENTS FOR
REFERENCE.
5504.00
5503.00 /
o /
5502.00 \\ /
5501.00 \
5500.00
5499.00
0 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® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Jul 15 2019

Basin E - Roadside Ditch - Q100_Peak = 9.9 cfs

Triangular Highlighted

Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 0.98

Total Depth (ft) = 3.00 Q (cfs) = 9.900

Area (sqft) = 3.36

Invert Elev (ft) = 5500.00 Velocity (ft/s) = 2.95

Slope (%) = 1.00 Wetted Perim (ft) =714

N-Value = 0.030 Crit Depth, Yc (ft) = 0.87

Top Width (ft) = 6.86

Calculations EGL (ft) = 1.11

Compute by: Known Q

Known Q (cfs = 9.90

(cfs) FROUDE=0.5
(SUBCRITICAL)

Elev (ft) Section Depth (ft)
5504.00 4.00
5503.00 / 3.00
5502.00 \ 2.00
5501.00 \ A4 1.00
5500.00 0.00
5499.00 -1.00

0 5 10 15 20 25 30 35

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Sep 9 2019

Basin F - Roadside Ditch - Q100_Peak = 69.89 cfs

Triangular Highlighted

Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 2.15

Total Depth (ft) = 3.00 Q (cfs) = 69.89

Area (sqft) = 16.18

Invert Elev (ft) = 5500.00 Velocity (ft/s) = 4.32

Slope (%) = 1.31 Wetted Perim (ft) = 15.66

N-Value = 0.040 Crit Depth, Yc (ft) = 1.91

Top Width (ft) = 15.05

Calculations EGL (ft) = 244

Compute by: Known Q -

Known Q (cfs) = 69.89 PROLDIESES

(SUBCRITICAL)

Elev (ft) Section Depth (ft)
5504.00 4.00
5503.00 / 3.00

- /
5502.00 \\ = / 2.00

5501.00 \ 1.00

5500.00 0.00

5499.00 -1.00

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Sep 9 2019

Basin G - Roadside Ditch - Q100_Peak = 25.31 cfs

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 1.39
Total Depth (ft) = 3.00 Q (cfs) = 25.31
Area (sqft) = 6.76
Invert Elev (ft) = 5500.00 Velocity (ft/s) = 3.74
Slope (%) = 1.00 Wetted Perim (ft) = 10.13
N-Value = 0.030 Crit Depth, Yc (ft) = 1.27
Top Width (ft) = 9.73
Calculations EGL (ft) = 1.61
Compute by: Known Q —
Known Q (cfs) = 25.31 FROUDE=0.6
(SUBCRITICAL)
Elev (ft) Section Depth (ft)
5504.00 4.00
5503.00

/ 3.00

5502.00 \ / 2.00

5501.00 \\ 1.00

5500.00 0.00

Il<

5499.00 -1.00

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Sep 9 2019

Basin H - Roadside Ditch - Q100_Peak = 17.93 cfs

Triangular Highlighted

Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 1.22

Total Depth (ft) = 3.00 Q (cfs) = 17.93

Area (sqft) = 5.21

Invert Elev (ft) = 5500.00 Velocity (ft/s) = 3.44

Slope (%) = 1.00 Wetted Perim (ft) = 8.89

N-Value = 0.030 Crit Depth, Yc (ft) = 1.1

Top Width (ft) = 8.54

Calculations EGL (ft) = 1.40

Compute by: Known Q

Known Q (cfs) = 17.93 FROUDE=0.5

(SUBCRITICAL)

Elev (ft) Section Depth (ft)
5504.00 4.00
5503.00 / 3.00
5502.00 \ 2.00

5501.00 \\ 1.00

5500.00 0.00

5499.00 -1.00

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Sep 9 2019

Basin | - Roadside Ditch - Q100_Peak = 63.07 cfs

Triangular Highlighted

Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 1.95

Total Depth (ft) = 3.00 Q (cfs) = 63.07

Area (sqft) = 13.31

Invert Elev (ft) = 5500.00 Velocity (ft/s) = 4.74

Slope (%) = 1.00 Wetted Perim (ft) = 14.21

N-Value = 0.030 Crit Depth, Yc (ft) = 1.83

Top Width (ft) = 13.65

Calculations EGL (ft) = 2.30

Compute by: Known Q —

Known Q (cfs) = 63.07 FROUDE= 0.6

(SUBCRITICAL)

Elev (ft) Section Depth (ft)
5504.00 4.00
5503.00 / 3.00
5502.00 \ Av4 / 2.00

N\ =
5501.00 \ 1.00
5500.00 0.00
5499.00 -1.00
0 5 10 15 20 25 30 35

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Sep 9 2019

Basin J - Roadside Ditch - Q100_Peak= 11.08 cfs

Triangular Highlighted

Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 0.94

Total Depth (ft) = 3.00 Q (cfs) = 11.08

Area (sqft) = 3.09

Invert Elev (ft) = 5500.00 Velocity (ft/s) = 3.58

Slope (%) = 1.52 Wetted Perim (ft) = 6.85

N-Value = 0.030 Crit Depth, Yc (ft) = 0.91

Top Width (ft) = 6.58

Calculations EGL (ft) =1.14

Compute by: Known Q

Known Q (cfs) = 11.08 FROUDE=0.7

(SUBCRITICAL)

Elev (ft) Section Depth (ft)
5504.00 4.00
5503.00 / 3.00
5502.00 \ 2.00
5501.00 ‘\ A v 4 1.00
5500.00 0.00
5499.00 -1.00

0 5 10 15 20 25 30 35

Reach (ft)



MDDP /7 Preliminary Drainage Report
Saddlehorn Ranch Preliminary Plan

APPENDIX D

WATER QUALITY AND DETENTION CALCULATIONS
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Post Construction Stormwater Management Applicability Evaluation Form
This form is to be used by the Engineer of Record to evaluate applicable construction activities to determine if
the activities are eligible for an exclusion to permanent stormwater quality management requirements.
Additionally Part Ill of the form is used to identify and document which allowable control measure design

standard is used for the structure.

Part I. Project Information

1. Project Name: SADDLEHORN RANCH - PRELIMINARY PLAN

2. El Paso County Project #: SP-19-006

3. ESQCP #: TBD

4. Project Location: SE CORNER OF JUDGE ORR

ROAD AND CURTIS ROAD

Project Location in MS4 Permit Area (Y or N):N

5. Project Description: AN 824 ACRE RURAL DEVELOPMENT OF 2.5+ ACRE LOTS

If project is located within the El Paso County MS4 Permit Area, please provide copy of this completed form
to the Stormwater Quality Coordinator for reporting purposes; and save completed form with project file.

Part Il. Exclusion Evaluation: Determine if Post-Construction Stormwater Management exclusion criteria
are met. Note: Questions A thru K directly correlate to the MS4 permit Part I.E.4.a.i (A) thru (K). If Yes, to any of the following questions, then

mark Not Applicable in Part Ill, Question 2.

Questions Yes | No Not Notes:
Applicable
A. Is this project a “Pavement X This exclusion applies to “roadways”
Management Site” as defined in Permit only. Areas used primarily for
Part | E.4.a.i.(A)? parking or access to parking are not
included.
B. Is the project “Excluded Roadway
Development™?
¢ Does the site add less than 1 acre of X
paved area per mile?
e Does the site add 8.25 feet or less of X
paved width at any location to the
existing roadway?
C. Does the project increase the width of X For redevelopment of existing
the existing roadway by less than 2 times roadways, only the area of the
the existing width? existing roadway is excluded from
post-construction requirements
when the site does not increase the
width by two times or more. This
exclusion only excludes the
original roadway area it does NOT
apply to entire project.
D. Is the project considered an X Activity can NOT permanently alter
aboveground and Underground Utilities the terrain, ground cover or
activity? drainage patterns from those
present prior to the activity
E. Is the project considered a *“Large Lot X Must be a single-residential lot or
Single-Family Site™? agricultural zoned land, > 2.5 acres
per dwelling and total lot
impervious area < 10 percent.

2019
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Questions (cont’d) Yes | No Not Notes
Applicable

F. Do Non-Residential or Non-Commercial X Exclusion does not apply to

Infiltration Conditions exist? residential or commercial sites for

Post-development surface conditions do not resuIF in buildings.

concentrated stormwater flow or surface water discharge . - . .

during an 80™ percentile stormwater runoff event. Asite SpECIfIC StUdy IS reqU|red and
must show: rainfall and soil
conditions; allowable slopes; surface
conditions; and ratios of
imperviousness area to pervious
area.

G. Is the project land disturbance to X Project must be on land with no

Undeveloped Land where undeveloped human made structures such as

land remains undeveloped following the buildings or pavement.

activity?

H. Is the project a Stream Stabilization X Standalone stream stabilization

Site? projects are excluded.

I. Is the project a bike or pedestrian trail? X Bike lanes for roadways are not
included in this exclusion, but may
qualify if part of larger roadway
activity is excluded in A, Bor C
above.

J. Is the project Oil and Gas Exploration? X Activities and facilities associated

K. Is the project in a County Growth Area?

with oil and gas exploration are
excluded.

Note, El Paso County does not apply

this exclusion.

All Applicable Construction Activity in El Paso
County must comply the Post-Construction
Stormwater Management criteria.

Part Ill. Post Construction (Permanent) Stormwater Control Determination

Questions Yes No
1. Is project an Applicable Construction Activity? X
2. Do any of the Exclusions (A-K in Part Il) apply? X

If the project is an Applicable Construction Activity and no Exclusions apply then Post-Construction

(Permanent) Stormwater Management is required.

Complete the applicable sections of Part IV below and then coordinate signatures for form and place in

project file.

If the project is not an Applicable Construction Activity, or Exclusion(s) apply then Post-Construction
(Permanent) Stormwater Management is NOT required. Coordinate signatures for form and place in project

file.

2019
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Part IV: Onsite PWQ Requirements, Documentation and Considerations Yes

No

1.

Check which Design Standard(s) the project will utilize. Standards align with Control
Measure Requirements identified in permit Part |.E.4.a.iv.

A. Water Quality Capture Volume (WQCV) Standard

B. Pollutant Removal/80% Total Suspended Solids Removal (TSS)

C. Runoff Reduction Standard

D. Applicable Development Site Draining to a Regional WQCV Control Measure

E. Applicable Development Site Draining to a Regional WQCV Facility

F. Constrained Redevelopment Sites Standard

G. Previous Permit Term Standard

2. Will any of the project permanent stormwater control measure(s) be maintained by

another MS4?

If Yes, you must obtain a structure specific maintenance agreement with the other
MS4 prior to advertisement.

3. Will any of the project permanent stormwater control measures be maintained by a

private entity or quasi-governmental agency (e.g. HOA or Special District,
respectively)?
If Yes, a Private Detention Basin/Stormwater Quality Best Management Practice
Maintenance Agreement and Easement must be recorded with the El Paso County
Clerk and Recorder.

Part V Notes (attach an additional sheet if you need more space)

Project design is complete to include the project design, construction plans, drainage report,
specifications, and maintenance and access agreements as required. The engineering, drainage
considerations and information used to complete these documents is complete, true, and accurate
to the best of my belief and knowledge.

Signature and Stamp of Engineer of Record Date

Post-Construction Stormwater Management Applicability Form has been reviewed and the project
design, construction plans, drainage report, specifications, and maintenance and access agreements
as required, have been reviewed for compliance with the Post Construction Stormwater
Management process and MS4 Permit requirements.

Signature of El Paso County Project Engineer Date
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Pond Axism, Basin

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)
Project: SADDLEHORN RANCH MDDP/PDR

Basin ID: POND A

ZonE3
f 20ne 2

[ RO 4

-
A

Tonmr Depth Increment =| it
peAMANENT— SRinces Gptional Gptional
ot Example Zone Configuration (Retention Pond) Stage - Storage Stage | Override | Length Width Area Override ea Volume | Volume
Description () Stage (f () () (2) | ea(ir2) | (acre) ('3) (ac-ft)
Required Volume Calculation Top of Micropool - 0.00 - - - 19,159 0.440
Selected BMP Type = EDB - 1.00 - - - 21,277 0.488 20,005 0.459
Watershed Area=| 920 |acres - 200 - - - 2349% | 0539 42370 0973
Watershed Length =| 1,459 Ift - 3.00 - - - 25,816 0.593 67,260 1544
Watershed Slope =| 0018 _|fuft B - - -
Watershed Imperviousness = 66.60% _|percent B - - -
Percentage Hydrologic Soil Group A=|  100.0% _|percent B - - -
Percentage Hydrologic Soil Group B = 00% _|percent B - - -
Percentage Hydrologic Soil Groups C/D = 0.0% _|percent B - - -
Desired WQCV Drain Time = 40.0 hours - = = =
Location for 1-hr Rainfall Depths = User Input - = = =
Water Quality Capture Volume (WQCV) =| 0200 |acre-feet  Optional User Override - - - -
Excess Urban Runoff Volume (EURV) =|  0.766 acre-feet  1-hr Precipitation - - - =
2-yr Runoff Volume (P1=119in)=|  0.527 acre-feet 119 |inches - -
S-yr Runoff Volume (P1=15in)=|  0.688 acre-feet 150 |inches -
10-yr Runoff Volume (P1=1.75in)=|  0.836 acre-feet 175 |inches -
25-yr Runoff Volume (P1 = 2in.) =| 1.010 acre-feet 2.00 inches - -
50-yr Runoff Volume (P1 = 2.25in.) =| 1199 acre-feet 225 inches - - - -
100-yr Runoff Volume (P1 = 2.52in.) = 1421 acre-feet 252 inches - - - -
500-yr Runoff Volume (P1=0in)=| 0.000 |acre-feet inches - - = =
Approximate 2-yr Detention Volume =| 0.499 acre-feet - - - -
Approximate 5-yr Detention Volume =| 0.651 acre-feet - - - -
Approximate 10-yr Detention Volume =| 0.784 acre-feet - - - -
Approximate 25-yr Detention Volume =| 0.942 acre-feet - - - -
Approximate 50-yr Detention Volume =| 1.037 acre-feet - - - -
Approximate 100-yr Detention Volume =| 1.135 acre-feet - - - -

Stage-Storage Calculation

Zone 1 Volume (WQCV) =[ 0200 Jacre-feet B
Zone 2 Volume (EURV - Zone 1) =] 0566 |acre-feet - =
Zone 3 Volume (100-year - Zones 1&2)=| 0369 |acre-feet - B - =
Total Detention Basin Volume =| 1135 |acre-feet B B - =
Initial Surcharge Volume (ISV) = user g B B - =
Initial Surcharge Depth (ISD) = user |t B B - =
Total Available Detention Depth (M) =|  user g - B - =
Depth of Trickle Channel (Hrc)=|  user |g B B - =
Slope of Trickle Channel (Sre) = user |yt B B - =
Slopes of Main Basin Sides (Spain) =| __ User |py - - = =
Basin Length-to-Width Ratio (Riy) =| _user - B - -
Initial Surcharge Area (As) <[ user |qrp =
Surcharge Volume Length (L)) = user | =
Surcharge Volume Width (W) =|  user g - =
Depth of Basin Floor (Haoos) 5| user | B B - =
Length of Basin Floor (Lrcos) 5| user | B B - =
Width of Basin Floor (Weoos) 5| user |t B B - =
Area of Basin Floor (Aqoce) = user o B B - =
Volume of Basin Floor (Vaoo) = user g B B - =
Depth of Main Basin () =|_ user g B B - =
Length of Main Basin (Lyan) 5| user | B B - =
Width of Main Basin W) =|_ user gt B B - =
Area of Main Basin (Ayay) = user o B B - =
Volume of Main Basin (Vyan) = user g - =
Calculated Total Basin Volume (Vig) = USET |acre-feet B

9/6/2019, 10:22 AM



Pond B.xism, Basin

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)
Project: SADDLEHORN RANCH MDDP/PDR

Basin ID: POND B

ZonE3
f 20ne 2

[ RO 4

-
A

Tonmr Depth Increment =| it
peAMANENT— SRinces Gptional Gptional
ot Example Zone Configuration (Retention Pond) Stage - Storage Stage | Override | Length Width Area Override ea Volume | Volume
Description () Stage (f () () (2) | ea(ir2) | (acre) ('3) (ac-ft)
Required Volume Calculation Top of Micropool - 0.00 - - - 6,202 0.142
Selected BMP Type = EDB - 1.00 - - - 14,852 0.341 10,379 0.238
Watershed Area=| 6040 acres - 200 - - - 26498 | 0608 30938 0710
Watershed Length =| 3200  |ft - 3.00 - - - 44,365 1018 66,633 1530
Watershed Slope =| 0017 |fuft - 350 - - - 66371 | 1524 94,317 2165
Watershed Imperviousness =|  10.41% [percent - - - -
Percentage Hydrologic Soil Group A=|  100.0% _|percent B - - =
Percentage Hydrologic Soil Group B = 00% _|percent B - - =
Percentage Hydrologic Soil Groups C/D = 0.0% _|percent B - - =
Desired WQCV Drain Time = 40.0 hours - = = =
Location for 1-hr Rainfall Depths = User Input - = = =
Water Quality Capture Volume (WQCV) =[ 0349 Jacre-feet  Optional User Override B - - =
Excess Urban Runoff Volume (EURV) =|  0.467 acre-feet  1-hr Precipitation - - - =
2-yr Runoff Volume (P1 = 1.19in.) =| 0.304 acre-feet 119 inches - -
S-yr Runoff Volume (P1=15in)=| 0.416 acre-feet 150 |inches -
10-yr Runoff Volume (P1=1.75in) =  0.549 acre-feet 175 |inches -
25-yr Runoff Volume (P1 = 2in.) =| 0.810 acre-feet 2.00 inches - -
50-yr Runoff Volume (P1 = 2.25in.) =| 1.460 acre-feet 225 inches - - - -
100-yr Runoff Volume (P1 = 2.52in.) = 2742 acre-feet 252 inches - - - -
500-yr Runoff Volume (P1=0in)=| 0.000 |acre-feet inches - - = =
Approximate 2-yr Detention Volume =| 0.280 acre-feet - - - -
Approximate 5-yr Detention Volume =| 0.384 acre-feet - - - -
Approximate 10-yr Detention Volume =| 0.505 acre-feet - - - -
Approximate 25-yr Detention Volume =| 0.682 acre-feet - - - -
Approximate 50-yr Detention Volume =| 0911 acre-feet - - - -
Approximate 100-yr Detention Volume =| 1.461 acre-feet - - - -

Stage-Storage Calculation

Zone 1 Volume (WQCV) =[ 0349 Jacre-feet B
Zone 2 Volume (EURV-Zone 1) =] 0118 |acre-feet - =
Zone 3 Volume (100-year - Zones 1&2)=| 0994 |acre-feet - B - =
Total Detention Basin Volume =| 1461 |acre-feet B B - =
Initial Surcharge Volume (ISV) = user g B B - =
Initial Surcharge Depth (ISD) = user |t B B - =
Total Available Detention Depth (M) =|  user g - B - =
Depth of Trickle Channel (Hrc)=|  user |g B B - =
Slope of Trickle Channel (Sre) = user |yt B B - =
Slopes of Main Basin Sides (Spain) =| __ User |py - - = =
Basin Length-to-Width Ratio (Riy) =| _user - B - -
Initial Surcharge Area (As) <[ user |qrp =
Surcharge Volume Length (L)) = user | =
Surcharge Volume Width (W) =|  user g - =
Depth of Basin Floor (Haoos) 5| user | B B - =
Length of Basin Floor (Lrcos) 5| user | B B - =
Width of Basin Floor (Weoos) 5| user |t B B - =
Area of Basin Floor (Aqoce) = user o B B - =
Volume of Basin Floor (Vaoo) = user g B B - =
Depth of Main Basin () =|_ user g B B - =
Length of Main Basin (Lyan) 5| user | B B - =
Width of Main Basin W) =|_ user gt B B - =
Area of Main Basin (Ayay) = user o B B - =
Volume of Main Basin (Vyan) = user g - =
Calculated Total Basin Volume (Vig) = USET |acre-feet B

9/6/2019, 10:24 AM



Pond C.xism, Basin

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)
Project: SADDLEHORN RANCH MDDP/PDR

Basin ID: POND C

ZonE3
f 20ne 2

[ RO 4

-
A

Tonmr Depth Increment =| it
peAMANENT— SRinces Gptional Gptional
ot Example Zone Configuration (Retention Pond) Stage - Storage Stage | Override | Length Width Area Override Area Volume | Volume
Description () Stage (f () () (2) | ea(i2) | (acre) (i'3) (ac-ft)
Required Volume Calculation Top of Micropool - 0.00 - - - 904 0.021
Selected BMP Type = EDB - 1.00 - - - 11,766 0.270 6,218 0.143
Watershed Area = 102.55 acres - 2,00 - - - 50,811 1166 37,117 0.852
Watershed Length =| 5,500 ft - 3.00 - - - 75,579 1.735 100,818 2.314
Watershed Slope=| 0010 _ |fuft -~ 3.25 -~ -~ -~ 81862 | 1879 | 120498 | 2766
Watershed Imperviousness =|  11.37% |percent - = = =
Percentage Hydrologic Soil Group A=|  96.0% _|percent B - - -
Percentage Hydrologic Soil GroupB = 00% _|percent B - - -
Percentage Hydrologic Soil Groups C/D = 4.0% __|percent B - - -
Desired WQCV Drain Time = 40.0 hours - = = =
Location for 1-hr Rainfall Depths = User Input - = = =
Water Quality Capture Volume (WQCV) =[ 0638 |acre-feet  Optional User Override B - - -
Excess Urban Runoff Volume (EURV) =|  0.892 acre-feet  1-hr Precipitation - - - =
2-yr Runoff Volume (P1=119in)=| 0590 |acre-feet 119 |inches - -
S-yr Runoff Volume (P1=15in)=|  0.835 acre-feet 150 |inches -
10-yr Runoff Volume (P1=1.75in) =  1.143 acre-feet 175 |inches -
25-yr Runoff Volume (P1 = 2in.) =| 1.757 acre-feet 2.00 inches - -
50-yr Runoff Volume (P1 = 2.25in.) =| 2.960 acre-feet 225 inches - - - -
100-yr Runoff Volume (P1 = 2.52in.) = 5.186 acre-feet 252 inches - - - -
500-yr Runoff Volume (P1=0in)=| 0000 |acre-feet inches - - = =
Approximate 2-yr Detention Volume =| 0.546 acre-feet - - - -
Approximate 5-yr Detention Volume =| 0.775 acre-feet - - - -
Approximate 10-yr Detention Volume =| 1.013 acre-feet - - - -
Approximate 25-yr Detention Volume =| 1.347 acre-feet - - - -
Approximate 50-yr Detention Volume =| 1738 acre-feet - - - -
Approximate 100-yr Detention Volume =| 2688 acre-feet - - - -

Stage-Storage Calculation

Zone 1 Volume (WQCV) =[ 0638 |acre-feet B
Zone 2 Volume (EURV-Zone 1)=| 0254 |acre-feet - =
Zone 3 Volume (100-year - Zones 1&2)=| 1797 |acre-feet - B - =
Total Detention Basin Volume =| 2688 |acre-feet B B - =
Initial Surcharge Volume (ISV) =|  user g B B - =
Initial Surcharge Depth (ISD) = user |t B B - =
Total Available Detention Depth (M) =|  user g - B - =
Depth of Trickle Channel (Hrc)=|  user |g B B - =
Slope of Trickle Channel (Sre) = user |yt B B - =
Slopes of Main Basin Sides (Spain) =| __ User |py - = = =
Basin Length-to-Width Ratio (Riy) =| _user - B - -
Initial Surcharge Area (As) <[ user  |qrp =
Surcharge Volume Length (L)) = user | =
Surcharge Volume Width (W) =|  user g - =
Depth of Basin Floor (Haoos) 5| user | B B - =
Length of Basin Floor (Lroos) 5| user | B B - =
Width of Basin Floor (Weoos) 5| user | B B - =
Area of Basin Floor (Aqoce) = user o B B - =
Volume of Basin Floor (Vaoo) = user g B B - =
Depth of Main Basin () =| user g B B - =
Length of Main Basin (Lyan) 5| user | B B - =
Width of Main Basin (W) =|_ user |t B B - =
Area of Main Basin (Ayay) = user o B B - =
Volume of Main Basin (Vyan) = user g - =
Calculated Total Basin Volume (Vig) = USET |acre-feet B

9/6/2019, 10:25 AM



Pond D.xism, Basin

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)
Project: SADDLEHORN RANCH MDDP/PDR

Basin ID: POND D

ZonE3
f 20ne 2

[ RO 4

-
A

Tonmr Depth Increment =| it
peAMANENT— SRinces Gptional Gptional
ot Example Zone Configuration (Retention Pond) Stage - Storage Stage | Override | Length Width Area Override Area Volume | Volume
Description () Stage (f) () () (2) | Avea(i?) | (acre) (3) (ac-f)
Required Volume Calculation Top of Micropool - 0.00 - - - 5,047 0.116
Selected BMP Type = EDB - 1.00 - - - 21,395 0.491 13,008 0.299
Watershed Area = 99.17 acres - 200 - - - 39,698 0911 43371 0.996
Watershed Length =| 4,200 Ift - 3.00 - - - 61,991 1.423 94,612 2172
Watershed Slope = 0015 |t - 350 - - - 76144 | 1748 | 129146 | 2965
Watershed Imperviousness =|  10.81% |percent - = = =
Percentage Hydrologic Soil Group A=| _ 70.0% _|percent B - - -
Percentage Hydrologic Soil Group 8= 0.0% | percent B - - -
Percentage Hydrologic Soil Groups C/D = 30.0% _|percent B - - -
Desired WQCV Drain Time = 40.0 hours - = = =
Location for 1-hr Rainfall Depths = User Input - = = =
Water Quality Capture Volume (WQCV) =| 0591 |acre-feet  Optional User Override - - - -
Excess Urban Runoff Volume (EURV) =|  0.833 acre-feet  1-hr Precipitation - - - =
2-yr Runoff Volume (P1=1.19in)=|  0.601 acre-feet 119 |inches - -
S-yr Runoff Volume (P1=15in)=| 1031 acre-feet 150 |inches -
10-yr Runoff Volume (P1=1.75in)=|  1.696 acre-feet 175 |inches -
25-yr Runoff Volume (P1 = 2in.) =| 3.117 acre-feet 2,00 inches - -
50-yr Runoff Volume (P1 = 2.25in.) =| 4.622 acre-feet 225 inches - - - -
100-yr Runoff Volume (P1 = 2.52in.) = 7.053 acre-feet 252 inches - - - -
500-yr Runoff Volume (P1=0in)=| 0000 |acre-feet inches - - - -
Approximate 2-yr Detention Volume =| 0.557 acre-feet - - - -
Approximate 5-yr Detention Volume =| 0.968 acre-feet - - - -
Approximate 10-yr Detention Volume =| 1271 acre-feet - - - -
Approximate 25-yr Detention Volume =| 1613 acre-feet - - - -
Approximate 50-yr Detention Volume =| 1910 acre-feet - - - -
Approximate 100-yr Detention Volume =| 2.859 acre-feet - - - -

Stage-Storage Calculation

Zone 1 Volume (WQCV) =[ 0591 |acre-feet B
Zone 2 Volume (EURV-Zone 1)=| 0241 |acre-feet - =
Zone 3 Volume (100-year - Zones 1&2) = 2027 |acre-feet - B - =
Total Detention Basin Volume =| 2859 |acre-feet B B - =
Initial Surcharge Volume (ISV) = user g B B - =
Initial Surcharge Depth (ISD) = user |t B B - =
Total Available Detention Depth (M) =|  user g - B - =
Depth of Trickle Channel (Hrc)=|  user |g B B - =
Slope of Trickle Channel (Sre) = user |yt B B - =
Slopes of Main Basin Sides (Spain) =| _ user |y - B - =
Basin Length-to-Width Ratio (Riy) =| _user - B - =
Iniial Surcharge Area (As) <[ user o =
Surcharge Volume Length (L)) =] user | =
Surcharge Volume Width (W) =|  user g - =
Depth of Basin Floor (Haoos) 5| user | B B - =
Length of Basin Floor (Lrcos) 5| user | B B - =
Width of Basin Floor (Weoos) 5| user | B B - =
Area of Basin Floor (Aqoce) = user o B B - =
Volume of Basin Floor (Vaoo) = user g B B - =
Depth of Main Basin () =|_ user g B B - =
Length of Main Basin (Lyan) 5| user | B B - =
Width of Main Basin (W) =|_ user |t B B - =
Area of Main Basin (Ayay) = user o B B - =
Volume of Main Basin (Vyan) = user |iing - =
Calculated Total Basin Volume (Vig) = USET |acre-feet B

9/6/2019, 10:26 AM



Pond E.xism, Basin

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)
Project: SADDLEHORN RANCH MDDP/PDR

Basin ID: POND E

ZonE3
f 20ne 2

[ RO 4

-
A

Tonmr Depth Increment =| it
peAMANENT— SRinces Gptional Gptional
ot Example Zone Configuration (Retention Pond) Stage - Storage Stage | Override | Length Width Area Override ea Volume | Volume
Description () Stage (f () () (2) | ea(ir2) | (acre) ('3) (ac-ft)
Required Volume Calculation Top of Micropool - 0.00 - - - 3,703 0.085
Selected BMP Type = EDB - 1.00 - - - 4,931 0113 4,268 0.008
Watershed Area = 11.60 acres - 200 - - - 6,258 0.144 9,849 0.226
Watershed Length=| 1,000 [it - 3.00 - - - 7,684 0.176 16,882 0.388
Watershed Slope=| 0015 |fuft B - - =
Watershed Imperviousness =|  7.69% |percent - - - -
Percentage Hydrologic Soil Group A=| 100.0% _|percent B - - =
Percentage Hydrologic Soil GroupB = 00% _|percent B - - =
Percentage Hydrologic Soil Groups C/D = 0.0% __|percent B - - =
Desired WQCV Drain Time = 40.0 hours - = = =
Location for 1-hr Rainfall Depths = User Input - - - -
Water Quality Capture Volume (WQCV) =[ 0052 |acre-feet  Optional User Override B - - =
Excess Urban Runoff Volume (EURV) =|  0.061 acre-feet  1-hr Precipitation - - - =
2-yr Runoff Volume (P1=1.19in)=|  0.039 acre-feet 119 |inches - -
5-yr Runoff Volume (P1=15in)=|  0.054 acre-feet 150 |inches -
10-yr Runoff Volume (P1=1.75in) =  0.072 acre-feet 175 |inches -
25-yr Runoff Volume (P1 = 2in.) =| 0.110 acre-feet 2.00 inches - -
50-yr Runoff Volume (P1 = 2.25in.) =| 0.221 acre-feet 225 inches - - - -
100-yr Runoff Volume (P1 = 2.52in.) = 0.465 acre-feet 252 inches - - - -
500-yr Runoff Volume (P1=0in)=| 0.000 |acre-feet inches - - = =
Approximate 2-yr Detention Volume =| 0.036 acre-feet - - - -
Approximate 5-yr Detention Volume =| 0.050 acre-feet - - - -
Approximate 10-yr Detention Volume =| 0.066 acre-feet - - - -
Approximate 25-yr Detention Volume =| 0.091 acre-feet - - - -
Approximate 50-yr Detention Volume =| 0.131 acre-feet - - - -
Approximate 100-yr Detention Volume =| 0.232 acre-feet - - - -
Stage-Storage Calculation =
Zone 1 Volume (WQCV) =[ 0052 |acre-feet -
Zone 2 Volume (EURV-Zone 1) =|  0.009 |acre-feet - -
Zone 3 Volume (100-year - Zones 1&2)=| 0171 |acre-feet - - - -
Total Detention Basin Volume =| 0232 |acre-feet - - - -
nitial Surcharge Volume (ISV) =] user_|g B - - -
nitial Surcharge Depth (iISD) =|__user g B - - =
Total Available Detention Depth (Hygta) =| user g - - - -
Depth of Trickie Channel (Hrc) =] user |t B - - =
Slope of Trickle Channel (Sro) =] user |yt B - - =
Slopes of Main Basin Sides (Spain) =|__user |y B - - =
Basin Length-to-Width Ratio (R ) =| user - = = =
Initial Surcharge Area (As) <[ user o =
Surcharge Volume Length (Lis) | user | =
Surcharge Volume Width Wis)) = user g - =
Depth of Basin Floor (Heos) =| user g - = = =
Length of Basin Floor (Ls oos) =| user g - = = =
Width of Basin Floor (W oes) =| user g - = = =
Area of Basin Floor (Ac,o0s) =| user | - = = =
Volume of Basin Floor (Ve,o0e) =| user g - = = =
Depth of Main Basin (Hy) =| user g - = = =
Length of Main Basin (Lyay) =| user g - - - -
Width of Main Basin (W) =| user g - - - -
Area of Main Basin (Ayy) =| user  |fp - - - -
Volume of Main Basin (V) =| user  |fg - -
Calculated Total Basin Volume (Vioa) = USET|acre-feet B

9/6/2019, 10:28 AM



Pond F.xism, Basin

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)
Project: SADDLEHORN RANCH MDDP/PDR

Basin ID: POND F

ZonE3
f 20ne 2

[ RO 4

-
A

Tonmr Depth Increment =| it
peAMANENT— SRinces Gptional Gptional
ot Example Zone Configuration (Retention Pond) Stage - Storage Stage | Override | Length Width Area Override Area Volume | Volume
Description () Stage (f () () (2) | ea(i2) | (acre) (i'3) (ac-ft)
Required Volume Calculation Top of Micropool - 0.00 - - - 1,298 0.030
Selected BMP Type = EDB - 1.00 - - - 12,916 0.297 6,978 0.160
Watershed Area = 117.40 acres - 200 - - - 28,807 0.661 27,681 0.635
Watershed Length =| 5,000 Ift - 3.00 - - - 45,533 1.045 65,138 1.495
Watershed Slope=| 0013 |fuft - 400 - - - 56635 | 1300 | 116222 | 2668
Watershed Imperviousness =|  9.90% |percent - 450 - - - 62,552 1.436 146,018 3.352
Percentage Hydrologic Soil Group A=|  71.0% _|percent B - - =
Percentage Hydrologic Soil GroupB=|  00% _|percent B - - =
Percentage Hydrologic Soil Groups C/D = 29.0% _|percent B - - =
Desired WQCV Drain Time = 40.0 hours - = = =
Location for 1-hr Rainfall Depths = User Input - = = =
Water Quality Capture Volume (WQCV) =| 0650 |acre-feet  Optional User Override - - - -
Excess Urban Runoff Volume (EURV) =|  0.885 acre-feet  1-hr Precipitation - - - =
2-yr Runoff Volume (P1=119in)=|  0.635 acre-feet 119 |inches - -
S-yr Runoff Volume (P1=15in)=| 1106 acre-feet 150 [inches -
10-yr Runoff Volume (P1=1.75in) =  1.857 acre-feet 175 |inches -
25-yr Runoff Volume (P1 = 2in.) =| 3.476 acre-feet 2.00 inches - -
50-yr Runoff Volume (P1 = 2.25in.) =| 5.210 acre-feet 225 inches - - - -
100-yr Runoff Volume (P1 = 2.52in.) = 8.074 acre-feet 252 inches - - - -
500-yr Runoff Volume (P1=0in)=|  0.000 acre-feet inches - - = =
Approximate 2-yr Detention Volume =| 0.589 acre-feet - - - -
Approximate 5-yr Detention Volume =| 1.038 acre-feet - - - -
Approximate 10-yr Detention Volume =| 1.377 acre-feet - - - -
Approximate 25-yr Detention Volume =| 1.752 acre-feet - - - -
Approximate 50-yr Detention Volume =| 2,093 acre-feet - - - -
Approximate 100-yr Detention Volume =| 3.200 acre-feet - - - -

Stage-Storage Calculation

Zone 1 Volume (WQCV) =[ 0650 |acre-feet B
Zone 2 Volume (EURV-Zone 1)=| 0235 |acre-feet - =
Zone 3 Volume (100-year - Zones 1&2)=| 2315 |acre-feet - B - =
Total Detention Basin Volume =| 3200 |acre-feet - B - =
Initial Surcharge Volume (ISV) =|  user g B B - =
Initial Surcharge Depth (ISD) = user |t B B - =
Total Available Detention Depth (M) =|  user g - B - =
Depth of Trickle Channel (Hrc)=|  user |g B B - =
Slope of Trickle Channel (Sre) = user |yt B B - =
Slopes of Main Basin Sides (Spain) =| __ user |py - - = =
Basin Length-to-Width Ratio (Riy) =| _user - B - =
Initial Surcharge Area (As) <[ user o =
Surcharge Volume Length (L)) =] user | -
Surcharge Volume Width (W) =|  user g - =
Depth of Basin Floor (Haoos) 5| user | B B - =
Length of Basin Floor (Lrcos) 5| user | B B - =
Width of Basin Floor (Weoos) 5| user | B B - =
Area of Basin Floor (Aqoce) = user o B B - =
Volume of Basin Floor (Vaoos) 5| user g B B - =
Depth of Main Basin () =|_ user g B B - =
Length of Main Basin (Lyan) 5| user | B B - =
Width of Main Basin (W) =|_ user g B B - =
Area of Main Basin (Ayay) = user o B B - =
Volume of Main Basin (V) = user g - =
Calculated Total Basin Volume (Vig) = USET |acre-feet B

9/6/2019, 10:30 AM



Pond G.xism, Basin

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)
Project: SADDLEHORN RANCH MDDP/PDR

Basin ID: POND G

ZonE3
f 20ne 2

[ RO 4

-
A

Tonmr Depth Increment =| it
peAMANENT— SRinces Gptional Gptional
ot Example Zone Configuration (Retention Pond) Stage - Storage Stage | Override | Length Width Area Override ea Volume | Volume
Description () Stage (f () () (2) | ea(i2) | (acre) ('3) (ac-ft)
Required Volume Calculation Top of Micropool - 0.00 - - - 904 0.021
Selected BMP Type = EDB - 1.00 - - - 15,257 0.350 7928 0.182
Watershed Area = 39.90 acres - 2,00 - - - 24,452 0.561 27,691 0.636
Watershed Length =| 3,700  |ft - 3.00 - - - 29,888 0.686 55,105 1.265
Watershed Slope=| 0015 |fuft - 350 - - - 32047 | 0736 70,589 1620
Watershed Imperviousness =|  16.70% [percent - - - -
Percentage Hydrologic Soil Group A=|  100.0% _|percent B - - =
Percentage Hydrologic Soil GroupB = 00% _|percent B - - =
Percentage Hydrologic Soil Groups C/D = 0.0% __|percent B - - =
Desired WQCV Drain Time = 400 hours - - = -
Location for 1-hr Rainfall Depths = User Input - - = -
Water Quality Capture Volume (WQCV) =[ 0337 |acre-feet  Optional User Override B - - =
Excess Urban Runoff Volume (EURV) =|  0.565 acre-feet  1-hr Precipitation - - - =
2-yr Runoff Volume (P1=119in)=| 0373 acre-feet 119 |inches - -
S-yr Runoff Volume (P1=15in)=|  0.504 acre-feet 150 |inches -
10-yr Runoff Volume (P1=1.75in) =  0.651 acre-feet 175 |inches -
25-yr Runoff Volume (P1 = 2in.) =| 0.914 acre-feet 2.00 inches - -
50-yr Runoff Volume (P1 = 2.25in.) =| 1.439 acre-feet 225 inches - - - -
100-yr Runoff Volume (P1 = 2.52in.) = 2.298 acre-feet 252 inches - - - -
500-yr Runoff Volume (P1=0in)=| 0.000 |acre-feet inches - - = =
Approximate 2-yr Detention Volume =| 0.346 acre-feet - - - -
Approximate 5-yr Detention Volume =| 0.469 acre-feet - - - -
Approximate 10-yr Detention Volume =| 0.603 acre-feet - - - -
Approximate 25-yr Detention Volume =| 0.790 acre-feet - - - -
Approximate 50-yr Detention Volume =| 0.974 acre-feet - - - -
Approximate 100-yr Detention Volume =| 1.357 acre-feet - - - -

Stage-Storage Calculation

Zone 1 Volume (WQCV) =[ 0337 Jacre-feet B
Zone 2 Volume (EURV-Zone 1)=| 0228 |acre-feet - =
Zone 3 Volume (100-year - Zones 1&2)=| 0792 |acre-feet - B - =
Total Detention Basin Volume =| 1357 |acre-feet B B - =
Initial Surcharge Volume (ISV) = user g B B - =
Initial Surcharge Depth (ISD) = user |t B B - =
Total Available Detention Depth (How) =|  user g - B - =
Depth of Trickle Channel (Hro) =| user | B B - =
Slope of Trickle Channel (Sre) = user |yt B B - =
Slopes of Main Basin Sides (Spain) =| _ user |y - B - =
Basin Length-to-Width Ratio (Riy) =| _ user - B - =
Initial Surcharge Area (As) = user  |qrp -
Surcharge Volume Length (L)) =] user | =
Surcharge Volume Width (W) =|  user |t - =
Depth of Basin Floor (Haoos) 5| user | B B - =
Length of Basin Floor (Lroos) 5| user | B B - =
Width of Basin Floor (Weoos) 5| user |t B B - =
Area of Basin Floor (Aqoce) = user |frp B B - =
Volume of Basin Floor (Vaoo) = user g B B - =
Depth of Main Basin () =|_ user g B B - =
Length of Main Basin (Lyan) 5| user | B B - =
Width of Main Basin (W) =|_ user g B B - =
Area of Main Basin (Ayay) = user |fp B B - =
Volume of Main Basin (Vyan) = user g - =
Calculated Total Basin Volume (Vig) = USET |acre-feet B

9/6/2019, 10:31 AM



Pond Hxism, Basin

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)
Project: SADDLEHORN RANCH MDDP/PDR

Basin ID: POND H

ZonE3
f 20ne 2

[ RO 4

-
A

Tonmr Depth Increment =| it
peAMANENT— SRinces Gptional Gptional
ot Example Zone Configuration (Retention Pond) Stage - Storage Stage | Override | Length Width Area Override ea Volume | Volume
Description () Stage (f) () () (2) | Avea(i?) | (acre) (13) (ac-f)
Required Volume Calculation 6736|_Top of Micropool - 0.00 - - - 40 0.001
Selected BMP Type =|  EDB 6737 - 1.00 - - - 3419 0.078 1,695 0.039
Watershed Area=|  30.70  |acres 6738 - 2.00 - - - 8,532 0.196 7,620 0.175
Watershed Length =~ 1,800  |ft 6739.00| - 3.00 - - - 14,546 0.334 19,244 0.442
Watershed Slope = 0010 |t 6740.00| -~ 400 -~ -~ -~ 21360 | 0490 37,196 0.854
Watershed Imperviousness =|  9.42% _|percent 6741.00| - - - -
Percentage Hydrologic Soil Group A=| _100.0% _|percent 6742.00| - B B -
Percentage Hydrologic Soil GroupB=|  0.0% _|percent B - - -
Percentage Hydrologic Soil Groups C/D =] 0.0% _|percent B - - -
Desired WQCV Drain Time = 40.0 hours - = = =
Location for 1-hr Rainfall Depths = User Input - = = =
Water Qualty Capture Volume (WQCV) =[ 0163 |acre-feet  Oprional User Override B - - -
Excess Urban Runoff Volume (EURV) =|  0.209 acre-feet  1-hr Precipitation - - - =
2-yr Runoff Volume (P1=119in)=|  0.135 acre-feet 119 |inches - -
S-yr Runoff Volume (P1=15in)=| 0.186 acre-feet 150 |inches -
10-yr Runoff Volume (P1= 1.75in) =  0.246 acre-feet 175 |inches -
25-yr Runoff Volume (PL=21n) =| 0368 |acre-feet 200 |inches - -
50-yr Runoff Volume (P1 = 2.25in.) =| 0.685 acre-feet 225 inches - - - -
100-yr Runoff Volume (P1 = 2.52in.) = 1.335 acre-feet 252 inches - - - -
500-yr Runoff Volume (P1=0in)=| 0.000 |acre-feet inches - - - -
Approximate 2-yr Detention Volume =| 0.125 acre-feet - - - -
Approximate 5-yr Detention Volume =| 0.172 acre-feet - - - -
Approximate 10-yr Detention Volume =| 0.227 acre-feet - - - -
Approximate 25-yr Detention Volume =| 0.308 acre-feet - - - -
Approximate 50-yr Detention Volume =| 0.420 acre-feet - - - -
Approximate 100-yr Detention Volume =| 0.696 acre-feet - - - -

Stage-Storage Calculation

Zone 1 Volume (WQCV) =[ 0163 |acre-feet B
Zone 2 Volume (EURV-Zone 1) =] 0.046 |acre-feet - =
Zone 3 Volume (100-year - Zones 1&2)=| 0487 |acre-feet - B - =
Total Detention Basin Volume =| 0696 |acre-feet B B - =
Initial Surcharge Volume (ISV) =|  user g B B - =
Initial Surcharge Depth (ISD) = user |t B B - =
Total Available Detention Depth (M) =|  user g - B - =
Depth of Trickle Channel (Hrc)=|  user |g B B - =
Slope of Trickle Channel (Sre) = user |yt B B - =
Slopes of Main Basin Sides (Spain) =| _ user |y - B - =
Basin Length-to-Width Ratio (Riy) =| _user - B - =
Iniial Surcharge Area (As) <[ user |qrp =
Surcharge Volume Length (Lis)) = user | =
Surcharge Volume Width (W) =|  user g - =
Depth of Basin Floor (Haoos) 5| user | B B - =
Length of Basin Floor (Lrcos) 5| user | B B - =
Width of Basin Floor (Weoos) 5| user | B B - =
Area of Basin Floor (Aqoce) = user o B B - =
Volume of Basin Floor (Vaoo) = user g B B - =
Depth of Main Basin () =|_ user g B B - =
Length of Main Basin (Lyan) 5| user | B B - =
Width of Main Basin (W) =|_ user g B B - =
Area of Main Basin (Ayay) = user o B B - =
Volume of Main Basin (Vya) = user g - =
Calculated Total Basin Volume (Vig) = USET |acre-feet B

9/6/2019, 10:33 AM



Pond Lxism, Basin

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)

Project: SADDLEHORN RANCH MDDP/PDR

Basin ID:

7

-

Wile] e waes
persei—
s

Required Volume Calculation
Selected BMP Type =
Watershed Area =|
Watershed Length =|
Watershed Slope =|
Watershed Imperviousness =
Percentage Hydrologic Soil Group A=|
Percentage Hydrologic Soil Group B =
Percentage Hydrologic Soil Groups C/D =
Desired WQCV Drain Time =
Location for 1-hr Rainfall Depths =
Water Quality Capture Volume (WQCV) =
Excess Urban Runoff Volume (EURV) =
2-yr Runoff Volume (P1= 1.19in) =
5-yr Runoff Volume (P1= 1.5in.) =|
10-yr Runoff Volume (P1=1.75in)) =
25-yr Runoff Volume (P1=21in) =
50-yr Runoff Volume (P1 =225 in)) =
100-yr Runoff Volume (P1 = 2.52in.) =|
500-yr Runoff Volume (P1=0in) =
Approximate 2-yr Detention Volume =|
Approximate 5-yr Detention Volume =|
Approximate 10-yr Detention Volume =
Approximate 25-yr Detention Volume =
Approximate 50-yr Detention Volume =
Approximate 100-yr Detention Volume =

Stage-Storage Calculation
Zone 1 Volume (WQCV) =
Zone 2 Volume (EURV - Zone 1) =
Zone 3 Volume (100-year - Zones 1&2) =
Total Detention Basin Volume =
Initial Surcharge Volume (ISV) =
Initial Surcharge Depth (ISD) =
Total Available Detention Depth (Hyorar) =
Depth of Trickle Channel (Hrc) =
Slope of Trickle Channel (Src) =
Slopes of Main Basin Sides (Snai) =
Basin Length-to-Width Ratio (Riy) =

Initial Surcharge Area (Ag,) =|
Surcharge Volume Length (L) =
Surcharge Volume Width (Wis,) =|

Depth of Basin Floor (Hzcr) =|
Length of Basin Floor (L oor) =|
Width of Basin Floor (Wr0s) =|

Area of Basin Floor (Aroor) =

Volume of Basin Floor (V.o0s) =|

Depth of Main Basin (Hya) =|

Length of Main Basin (Ly) =|

Width of Main Basin (W) =|

Area of Main Basin (Ayan) =|

Volume of Main Basin (Vi) =|
Calculated Total Basin Volume (Vigra)) =

POND |

il
[,
1 l'

ominces

Tonmr Depth Increment =| it
Optional Optional
Example Zone Configuration (Retention Pond) Stage- Storage | Stage | Overide | Length Width Area | Override ea Volume | Volume
Description () Stage (f () () (2) | ea(ir2) | (acre) ('3) (ac-ft)
6699| Top of Micropool - 0.00 - - - 0 0.000
EDB - 1.00 - - - 2,926 0.067 1434 0.033
46.60 acres - 200 - - - 11,781 0.270 8,699 0.200
1,900 ft - 3.00 - - - 20,629 0.474 25,021 0.574
0053 |t -~ 4.00 -~ -~ -~ 26059 | 0598 48,365 1110
9.39% _|percent B - = =
930% _|percent B - = =
70% |percent - = = -
00% _|percent B - = =
400 |nours B - = =
User Input - = = -
0.247 _ |acre-feet  Optional User Override - - - -
0322 acre-feet 1-hr Precipitation - . - N
0.210 acre-feet 119 inches - -
0.292 acre-feet 150 inches -
0.418 acre-feet 175 inches -
0.712 acre-feet 2,00 inches - -
1.236 acre-feet 225 inches - - - -
2.254 acre-feet 252 inches - - - -
0.000 acre-feet inches - - - -
0.194 acre-feet - - - -
0.270 acre-feet - - - -
0.380 acre-feet - - - -
0.519 acre-feet - - - -
0.681 acre-feet - - - -
1.098 acre-feet - - - -
0247 |acre-feet -
0076 |acre-feet - -
0775 |acre-feet - - - -
1098 |acre-feet - - - -
user g B - = =
wer | B - = =
wer | B - = =
wer | B - = =
user |t B - = =
user |y B - = =
user B - = =
user o =
user | =
user | = =
user | B - = =
user | B - = =
user | B - = =
user o B - = =
user g B - = =
user B - = =
user | B - = =
user | B - = =
user o B - = =
user g = =
user |acre-feet -

9/9/2019, 8:44 AM
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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 notice of changes will be published in the Federal Register. This information also will be published in your local newspaper on or

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

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

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

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

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

Haegler Ranch Tributary 2

0RO41COST5 F

08041CO575 F
08041C0575 F
0B041CO575 F

- 0B041CO575 F

Haegler Ranch Tributary 3

Haegler Ranch Trikutary 4

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

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

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

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

A hydraulic analysis was performed to incorporate new hydrologic, hydraulic, and topographic data for
Haegler Ranch Tributary 2 from approximately 310 feet upstream to approximately 3,140 feet upstream
of the confluence with Geick Ranch West Tributary; for Haegler Ranch Tributary 3 from approximately
8,100 feet downstream to approximately 400 feet upstream of Curtis Road; and for Haegler Ranch
Tributary 4 from approximately 4,100 feet downstream to approximately 400 feet upstream of Curtis
Road. This has resulted in increases and decreases in SFHA width and increased BFEs for the
abave-mentioned tributaries. The 