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OVERVIEW

This report was prepared to provide hydraulic information for the existing West Fork Reach 7A
Drainageway as part of the Saddlehorn Ranch Filing No. 4 development. This document is the
Existing Channel Analysis report for the Gieck Ranch Tributary West Fork Reach 7A, it will only
discuss the analysis of the drainageway located on the Saddlehorn Filing No. 4 site. The West Fork
Reach 7A Drainageway was studied as part of the “Gieck Ranch Drainage Basin Planning Study”
which presented existing and future drainage conditions for the drainageway. Note that this study has
not been approved and adopted by the county; however, for the sake of consistency the boundary
conditions used in this report were followed in this existing conditions analysis. Existing flow rates
from the Gieck Ranch Study were used as the basis for the design of the existing channel condition,
with a flow of 1,017 cfs present within the drainageway.

GENERAL LOCATION AND DESCRIPTION

Location

Saddlehorn Ranch Filing No. 4, known as “Filing 4” from herein, is a parcel of land located in
Section 3, Township 13 South, Range 64 West of the 6" Principal Meridian in EI Paso County,
Colorado. Filing 4 is a 179 acre, rural, single family-development, and is comprised of 42 single-
family lots, and associated infrastructure. Filing 4 is bound to the north by Judge Orr Road & to the
east by the East section line of Section 3 Township 13 south, Range 64 west of the 6" Principal
Meridian. The existing West Fork Reach 7A Drainageway, known as “Reach 7A” from herein, is
contained within Tract A of Filing 4 and is located in the northeast corner of the site. A vicinity map
of the area is presented in Appendix A.

Description of Property

Filing 4 is currently unoccupied and undeveloped. The existing ground cover is sparse vegetation and
open space, typical of a Colorado rolling rangeland condition. Existing topography of Filing 4 show a
ridge running northwest to southeast, with the northeast section of Filing 4, draining to Reach 7A in
existing conditions. Reach 7A is comprised of jurisdictional wetlands and is contained within Tract A
& B of Filing 4.

Per an NRCS web soil survey of the area, the Filing 4 site is made up of Type A soils and Type D,
with the vast majority of Reach 7A being comprised of Type D. Type A soils have a high infiltration
rate when thoroughly wet. Type D soils have a very slow infiltration when thoroughly wet. A NRCS soil
survey map has been presented in Appendix A.

Floodplain Statement

Based on the FEMA FIRM Map number 08041C0558G, dated December 7, 2018, Filing 4 lies
within Zone A and Zone X. Zone A is defined as areas where no base flood elevation has been
determined. Zone X is defined as area outside the Special Flood Hazard Area (SFHA) and higher
than the elevation of the 0.2-percent-annual-chance (or 500-year) flood. All proposed residential



development within Filing 4 will occur in Zone X. Reach 7A is located within zone A and has not
been subject to study by FEMA, therefore, there is no established flood plain extents or elevations.
The FIRM Map has been presented in Appendix A.

PREVIOUS GIECK RANCH STUDIES

Reach 7A is part of the Gieck Ranch Drainage Basin, which was analyzed as part of the “Gieck
Ranch Drainage Basin Planning Study” prepared by Drexel, Barrell & Co, initially dated October 1
2007 and revised February 10, 2010.

The Gieck Ranch Drainage Basin covers approximately 22 square miles in unincorporated El Paso
County, CO. The Gieck Ranch Drainage Basin is tributary to Black Squirrel Creek. In its existing
condition, the basin is primarily comprised of undeveloped land with the exception Meridian Ranch
Development located at the top of the basin. The Gieck Ranch Drainage Basin is comprised of rolling
rangeland with fair vegetative cover associated with Colorado’s semi-arid climate. The natural
Drainageway within the site limits is typically shallow with gently sloping sides, with an undefined
flow path just south of the Judge Orr crossing, but eventually forms a defined and deep section just
before going offsite to the east. Flows generated from the development of Filing 4 will drain into
Reach 7A after treatment in proposed water quality pond D, ensuring that runoff from Filing 4 does
not exceed existing conditions.

Reach 7A of the Gieck Ranch West Fork Drainageway was also discussed in the Master
Development Plan & Preliminary Drainage Report for Saddlehorn Ranch, prepared by JR
Engineering.

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, October
2007 (Not adopted by El Paso County as of July 2019).
e Master Development Drainage Plan and Preliminary Drainage Report for Saddle Horn Ranch
by JR Engineering, May 2020.

Based upon provided drainage maps and analysis, Gieck Ranch discharges a total of 1,017 cfs onto
the site within Reach 7A. An existing 66” CMP and 36” CMP culverts 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 the County will control timing of the
recommended improvements. The overtopping at the intersection of Reach 7A is not contained
within the 100-year floodplain and extends further east then the anticipated crossing over Elbert
Road. The limits of overtopping are presented in the Floodplain Map included in Appendix A



West of the Reach 7A & Judge Orr crossing is an additional drainageway that conveys a portion the
flows developed within the adjacent Haegler Ranch Basin east into the Gieck Ranch Basin and to the
Judge Orr Crossing. The 1,017 cfs flow presented in the DBPS accounts for these additional flows
coming from the west.

Existing Crossing & Channel Analysis

Using the hydraulic data presented in the Gieck Ranch Drainage Basin Planning study, and existing
site survey data and topography, JR Engineering performed a hydraulic analysis of Reach 7A and
Judge Orr Crossing and the extent of Reach 7A located within the Filing 4 boundary. The findings of
this analysis are presented below.

The GeoHecRas Model completed with this report yields results similar to what is presented in the
Gieck Ranch DBPS. As stated in the Gieck Ranch DBPS the existing culvert crossings at Judge Orr
Road are undersized and lead to significant overtopping of Judge Orr Road that then flows south onto
the Filing 4 site. Based upon existing topography of the culverts and road crossing, the majority of
flows present in Reach 7A are concentrated within the 36 culvert and overtop Judge Orr Road at this
location. This differs from the flow path anticipated within the Gieck Ranch DBPS, which assumed
flow concentration at the 66” culvert crossing, existing topographic shows this to be incorrect.
According to existing site topography, flows are initial directed to the 66 culvert; however, this
culvert is only able to pond to a depth of 1.10°, after which water overflows east to the 36” culvert.
Due to this limited ponding depth, the capacity of the 66” culvert is restricted to 1.70 cfs per
GeoHecRas analysis. Due to the limitations of the 66” culvert, the majority of flows present in Reach
7A are conveyed through the 36” culvert located to the east. Water will pond for a depth of 4.75’
before overtopping Judge Orr Road at its existing lowpoint elevation of 6725.20°. The 36” culvert
conveys 70.07 cfs, with the remaining 945.23 cfs being conveyed via overtopping of Judge Orr
Road, with an overtopping elevation of 6726.36°.

After overtopping Judge Orr Road, the flow present within Reach 7A flow south and are contained
within the 100 year floodplain on the Filing 4 site. As this area was never subject to a hydraulic
analysis, the assumed 100 yr floodplain are conservative and extends beyond resultant floodplain
from the GeoHecRas model completed with this report. The reduction of the 100-year floodplain is
shown in the Floodplain map included in Appendix A

DRAINAGE DESIGN CRITERIA

Development Criteria Reference

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



Hydrologic Criteria

The hydrologic analysis for this project is based on the Gieck Ranch Drainage Basin Planning Study.
The flow rates for the 100-yr storm event were taken from Table 6.4 and Sheets 67 & 68 of this
study. The Baseline Flows from the Gieck Ranch Drainage Basin Planning Study are included in
Appendix C.

Hydraulic Criteria

GeoHecRas was used as the primary analysis method for the site. GeoHecRas was used to model the
flows within the Reach 7A Drainageway. This model was used to verify flood plains and analyze the
overtopping of Judge Orr Road. The 100-year water surface profiles for the model were analyzed
from just north of Judge Orr Road to the eastern most property line of Tract A and the Filing 4 site.
Hydraulic computations for the models are contained in Appendix B. In the model the value for the
roughness coefficient (n) were based upon those shown in Table 10-2 of the El Paso County
Drainage Criteria Manual, Volume 1. The manning’s roughness coefficient for the bottom of the
channel was categorized as a winding and sluggish channel with grass and some weeds present. Per
Table 10-2 of the El Paso County Drainage Criteria Manual the minimum value of 0,025 was used
for the bottom of the channel. The manning’s roughness coefficient for the sides of fhe channel was
categorized as a grassed channel per Table 10-2 row f. Grassed Channels and used the normal value
of 0.040

The Judge Orr Road crossing was modeled in the GeoHecRas model; its geometyic parameters were
determined using survey obtained data to the crossing. The sizes of the 66 culvert & 36” culvert in
the crossing were also determined from survey data.

SUMMARY

This analysis of the Gieck Ranch West Fork Reach 7A remains consistent wjth finding of the Gieck
Ranch Drainage Basin Planning Study, in that the crossing located at Judge Orr Road overtops
during a 100 year event due to insufficient capacity of the culverts at this cfossing. Per the
GeoHecRas model completed with this report, the actual extents of the flopdplain for Reach 7A
located on the Filing 4 site reduce as compared to those on FEMA FIRM Map number
08041C0558G. This reduced floodplain extents ensure that the development of Saddlehorn Filing 4
will result in no rise to the existing flood elevations in this area or an ingrease in the floodplain
extents.
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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 24.6 2.8%
to 8 percent slopes

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

Totals for Area of Interest 870.8 100.0%

UsDA  Natural Resources
= (Conservation Service

National Cooperative Soil Survey

Web Soil Survey

10/10/2018
Page 3 of 4



Hydrologic Soil Group—EI Paso County Area, Colorado

Description

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

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

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

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

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

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

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

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

Tie-break Rule: Higher

UsDA  Natural Resources Web Soil Survey 10/10/2018
== Conservation Service National Cooperative Soil Survey Page 4 of 4
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SADDLEHORN RANCH - FILING 4

LOCATED IN SECTION 3
TOWNSHIP 13 SOUTH, RANGE 64 WEST OF THE 6TH P.M,,
EL PASO COUNTY, STATE OF COLORADO

FLOODPLAIN MAP
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APPENDIX B

HYDRAULIC CALCULATIONS
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HEC-RAS Plan: Default Scenario River: WF-R7a Reach: Geick West Fork  Profile: PF# 1

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) () () (ft) (ft) (fuft) (ft's) (sq ft) ()

Geick West Fork 1001 PF#1 1017.00 6726.00 6728.13 6728.13 6728.60 0.012973 5.96 438.12 397.94 1.16
Geick West Fork 1000  Judge Orr Up PF#1 1017.00 6720.00 6726.37 6721.47 6726.37 0.000004 0.26 3889.42 1111.97 0.02
Geick West Fork 999.5 Judge Orr Culvert

Geick West Fork 999  Judge Orr Down PF#1 1017.00 6719.80 6720.87 6720.52 6720.96 0.002576 2.52 403.97 529.88 0.51
Geick West Fork 998 PF#1 1017.00 6719.40 6720.63 6720.25 6720.71 0.001945 2.30 441.84 536.92 0.45
Geick West Fork 997 PF#1 1017.00 6719.10 6720.44 6720.04 6720.52 0.001859 2.26 450.68 545.49 0.44
Geick West Fork 996 PF#1 1017.00 6718.80 6720.26 6719.85 6720.33 0.001676 217 467.93 554.33 0.42
Geick West Fork 995 PF#1 1017.00 6718.70 6720.04 6719.72 6720.13 0.002459 2.45 414.93 547.12 0.50
Geick West Fork 994 PF#1 1017.00 6718.40 6719.81 6719.52 6719.89 0.002406 2.18 465.67 718.13 0.48
Geick West Fork 993 PF#1 1017.00 6717.10 6719.24 6719.13 6719.50 0.006808 4.05 251.34 335.22 0.82
Geick West Fork 992 PF#1 1017.00 6716.50 6718.31 6718.31 6718.62 0.010988 4.47 227.47 374.18 1.01
Geick West Fork 991 PF#1 1017.00 6715.80 6716.80 6716.80 6717.11 0.009872 4.48 227.07 343.78 0.97
Geick West Fork 990 PF#1 1017.00 6714.10 6715.43 6715.43 6715.75 0.010075 4.54 224.20 338.15 0.98
Geick West Fork 989 PF#1 1017.00 6711.60 6713.01 6713.01 6713.49 0.008936 5.58 182.30 184.22 0.99
Geick West Fork 988 PF#1 1017.00 6710.50 6711.92 6711.85 6712.30 0.007314 4.93 206.25 215.85 0.89
Geick West Fork 987 PF#1 1017.00 6709.70 6711.08 6711.08 6711.37 0.011058 4.35 233.78 402.60 1.01
Geick West Fork 986 PF#1 1017.00 6709.10 6710.03 6710.03 6710.29 0.011722 4.15 245.02 473.01 1.02
Geick West Fork 985 PF#1 1017.00 6707.90 6708.96 6708.77 6709.06 0.003673 2.57 396.30 659.07 0.58
Geick West Fork 984 PF#1 1017.00 6707.50 6708.46 6708.60 0.006037 2.99 340.66 655.36 0.73
Geick West Fork 983 PF#1 1017.00 6706.20 6707.48 6707.48 6707.81 0.010728 4.60 221.33 343.22 1.01
Geick West Fork 982 PF#1 1017.00 6705.00 6706.55 6706.86 0.007584 4.48 226.93 281.65 0.88
Geick West Fork 981 PF#1 1017.00 6703.90 6705.78 6705.69 6706.09 0.007768 4.47 227.46 288.41 0.89
Geick West Fork 980 PF#1 1017.00 6703.30 6704.76 6704.76 6705.20 0.009771 5.33 190.89 221.02 1.01
Geick West Fork 979 PF#1 1017.00 6700.90 6702.85 6702.83 6703.33 0.008365 5.60 181.64 173.74 0.97
Geick West Fork 978 PF#1 1017.00 6700.20 6702.59 6702.12 6702.81 0.003102 3.74 271.90 226.33 0.60
Geick West Fork 977 PF#1 1017.00 6700.20 6701.81 6701.81 6702.25 0.009728 5.35 190.07 217.93 1.01
Geick West Fork 976 PF#1 1017.00 6697.60 6700.61 6700.61 6701.16 0.008512 5.96 170.59 150.32 0.99
Geick West Fork 975 PF#1 1017.00 6696.00 6698.99 6698.99 6699.80 0.007457 7.21 141.14 84.57 0.98
Geick West Fork 974 PF#1 1017.00 6695.20 6698.07 6698.07 6698.78 0.007976 6.74 150.91 105.32 0.99
Geick West Fork 973 PF#1 1017.00 6692.00 6695.85 6695.85 6696.94 0.006901 8.40 121.05 53.73 0.99
Geick West Fork 972 PF#1 1017.00 6691.00 6695.63 6694.53 6695.92 0.002960 4.30 236.97 163.36 0.61
Geick West Fork 971 PF#1 1017.00 6692.00 6695.17 6695.17 6695.46 0.008554 4.44 381.90 519.60 0.92
Geick West Fork 970 PF#1 1017.00 6690.00 6693.86 6693.58 6694.08 0.003757 3.80 413.50 498.11 0.65
Geick West Fork 969 PF#1 1017.00 6690.30 6693.04 6693.04 6693.50 0.009005 5.45 186.44 195.90 0.99
Geick West Fork 968 PF#1 1017.00 6685.70 6689.07 6689.07 6690.21 0.006986 8.59 118.37 51.34 1.00

Many of these sections show
supercritical flows. Detailed

analysis and need for stabilization
needs to be addressed.
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Plan: Default Scenario WF-R7a Geick West Fork RS: 1000 Profile: PF# 1

E.G. Elev (ft) 6726.37 | Element Left OB Channel Right OB
Vel Head (ft) 0.00 | Wt. n-Val. 0.025

W.S. Elev (ft) 6726.37 | Reach Len. (ft) 90.00 90.00 90.00
Crit W.S. (ft) 6721.47 | Flow Area (sq ft) 3889.42

E.G. Slope (ft/ft) 0.000004 | Area (sq ft) 3889.42

Q Total (cfs) 1017.00 | Flow (cfs) 1017.00

Top Width (ft) 1111.97 | Top Width (ft) 1111.97

Vel Total (ft/s) 0.26 | Avg. Vel. (ft/s) 0.26

Max Chl Dpth (ft) 6.37 | Hydr. Depth (ft) 3.50

Conv. Total (cfs) 532333.1 | Conv. (cfs) 532333.1

Length Wtd. (ft) 90.00 | Wetted Per. (ft) 1113.07

Min Ch EI (ft) 6720.00 | Shear (Ib/sq ft) 0.00

Alpha 1.00 | Stream Power (Ib/ft s) 0.00

Frctn Loss (ft) Cum Volume (acre-ft) 0.37 21.52 0.36
C & E Loss (ft) Cum SA (acres) 0.45 25.28 0.66
Plan: Default Scenario  WF-R7a Geick West Fork RS: 999 Profile: PF# 1

E.G. Elev (ft) 6720.96 | Element Left OB Channel Right OB
Vel Head (ft) 0.10 | Wt. n-Val. 0.025

W.S. Elev (ft) 6720.87 | Reach Len. (ft) 112.62 112.62 112.62
Crit W.S. (ft) 6720.52 | Flow Area (sq ft) 403.97

E.G. Slope (ft/ft) 0.002576 | Area (sq ft) 403.97

Q Total (cfs) 1017.00 | Flow (cfs) 1017.00

Top Width (ft) 529.88 | Top Width (ft) 529.88

Vel Total (ft/s) 2.52 | Avg. Vel. (ft/s) 2.52

Max Chl Dpth (ft) 1.07 | Hydr. Depth (ft) 0.76

Conv. Total (cfs) 20037.4 | Conv. (cfs) 20037.4

Length Wtd. (ft) 112.62 | Wetted Per. (ft) 529.89

Min Ch EI (ft) 6719.80 | Shear (Ib/sq ft) 0.12

Alpha 1.00 | Stream Power (Ib/ft s) 0.31

Frctn Loss (ft) 0.25 | Cum Volume (acre-ft) 0.37 18.56 0.36
C & E Loss (ft) 0.00 | Cum SA (acres) 0.45 23.58 0.66
Plan: Default Scenario  WF-R7a Geick West Fork RS: 998 Profile: PF# 1

E.G. Elev (ft) 6720.71 | Element Left OB Channel Right OB
Vel Head (ft) 0.08 | Wt. n-Val. 0.025

W.S. Elev (ft) 6720.63 | Reach Len. (ft) 100.48 100.48 100.48
Crit W.S. (ft) 6720.25 | Flow Area (sq ft) 441.84

E.G. Slope (ft/ft) 0.001945 | Area (sq ft) 441.84

Q Total (cfs) 1017.00 | Flow (cfs) 1017.00

Top Width (ft) 536.92 | Top Width (ft) 536.92

Vel Total (ft/s) 2.30 | Avg. Vel. (ft/s) 2.30

Max Chl Dpth (ft) 1.23 | Hydr. Depth (ft) 0.82

Conv. Total (cfs) 23061.2 | Conv. (cfs) 23061.2

Length Wtd. (ft) 100.48 | Wetted Per. (ft) 536.93

Min Ch EI (ft) 6719.40 | Shear (Ib/sq ft) 0.10

Alpha 1.00 | Stream Power (Ib/ft s) 0.23

Frctn Loss (ft) 0.19 | Cum Volume (acre-ft) 0.37 17.47 0.36
C & E Loss (ft) 0.00 | Cum SA (acres) 0.45 22.20 0.66




Plan: Default Scenario WF-R7a Geick West Fork RS: 997 Profile: PF# 1

E.G. Elev (ft) 6720.52 | Element Left OB Channel Right OB
Vel Head (ft) 0.08 | Wt. n-Val. 0.025

W.S. Elev (ft) 6720.44 | Reach Len. (ft) 101.19 101.19 101.19
Crit W.S. (ft) 6720.04 | Flow Area (sq ft) 450.68

E.G. Slope (ft/ft) 0.001859 | Area (sq ft) 450.68

Q Total (cfs) 1017.00 | Flow (cfs) 1017.00

Top Width (ft) 545.49 | Top Width (ft) 545.49

Vel Total (ft/s) 2.26 | Avg. Vel. (ft/s) 2.26

Max Chl Dpth (ft) 1.34 | Hydr. Depth (ft) 0.83

Conv. Total (cfs) 23585.0 | Conv. (cfs) 23585.0

Length Wtd. (ft) 101.19 | Wetted Per. (ft) 545.50

Min Ch EI (ft) 6719.10 | Shear (Ib/sq ft) 0.10

Alpha 1.00 | Stream Power (Ib/ft s) 0.22

Frctn Loss (ft) 0.18 | Cum Volume (acre-ft) 0.37 16.44 0.36
C & E Loss (ft) 0.00 | Cum SA (acres) 0.45 20.95 0.66
Plan: Default Scenario  WF-R7a Geick West Fork RS: 996 Profile: PF# 1

E.G. Elev (ft) 6720.33 | Element Left OB Channel Right OB
Vel Head (ft) 0.07 | Wt. n-Val. 0.025

W.S. Elev (ft) 6720.26 | Reach Len. (ft) 102.08 102.08 102.08
Crit W.S. (ft) 6719.85 | Flow Area (sq ft) 467.93

E.G. Slope (ft/ft) 0.001676 | Area (sq ft) 467.93

Q Total (cfs) 1017.00 | Flow (cfs) 1017.00

Top Width (ft) 554.33 | Top Width (ft) 554.33

Vel Total (ft/s) 2.17 | Avg. Vel. (ft/s) 2.17

Max Chl Dpth (ft) 1.46 | Hydr. Depth (ft) 0.84

Conv. Total (cfs) 24841.2 | Conv. (cfs) 24841.2

Length Wtd. (ft) 102.08 | Wetted Per. (ft) 554.35

Min Ch EI (ft) 6718.80 | Shear (Ib/sq ft) 0.09

Alpha 1.00 | Stream Power (Ib/ft s) 0.19

Frctn Loss (ft) 0.21 | Cum Volume (acre-ft) 0.37 15.37 0.36
C & E Loss (ft) 0.00 | Cum SA (acres) 0.45 19.68 0.66
Plan: Default Scenario  WF-R7a Geick West Fork RS: 995 Profile: PF# 1

E.G. Elev (ft) 6720.13 | Element Left OB Channel Right OB
Vel Head (ft) 0.09 | Wt. n-Val. 0.025

W.S. Elev (ft) 6720.04 | Reach Len. (ft) 97.18 97.18 97.18
Crit W.S. (ft) 6719.72 | Flow Area (sq ft) 414.93

E.G. Slope (ft/ft) 0.002459 | Area (sq ft) 414.93

Q Total (cfs) 1017.00 | Flow (cfs) 1017.00

Top Width (ft) 547.12 | Top Width (ft) 547.12

Vel Total (ft/s) 2.45 | Avg. Vel. (ft/s) 2.45

Max Chl Dpth (ft) 1.33 | Hydr. Depth (ft) 0.76

Conv. Total (cfs) 20509.2 | Conv. (cfs) 20509.2

Length Wtd. (ft) 97.18 | Wetted Per. (ft) 547.13

Min Ch EI (ft) 6718.70 | Shear (Ib/sq ft) 0.12

Alpha 1.00 | Stream Power (Ib/ft s) 0.29

Frctn Loss (ft) 0.24 | Cum Volume (acre-ft) 0.37 14.34 0.36
C & E Loss (ft) 0.01 | Cum SA (acres) 0.45 18.38 0.66




Plan: Default Scenario WF-R7a Geick West Fork RS: 994 Profile: PF# 1

E.G. Elev (ft) 6719.89 | Element Left OB Channel Right OB
Vel Head (ft) 0.07 | Wt. n-Val. 0.025

W.S. Elev (ft) 6719.81 | Reach Len. (ft) 98.17 98.17 98.17
Crit W.S. (ft) 6719.52 | Flow Area (sq ft) 465.67

E.G. Slope (ft/ft) 0.002406 | Area (sq ft) 465.67

Q Total (cfs) 1017.00 | Flow (cfs) 1017.00

Top Width (ft) 718.13 | Top Width (ft) 718.13

Vel Total (ft/s) 2.18 | Avg. Vel. (ft/s) 2.18

Max Chl Dpth (ft) 1.41 | Hydr. Depth (ft) 0.65

Conv. Total (cfs) 20735.0 | Conv. (cfs) 20735.0

Length Wtd. (ft) 98.17 | Wetted Per. (ft) 718.15

Min Ch EI (ft) 6718.40 | Shear (Ib/sq ft) 0.10

Alpha 1.00 | Stream Power (Ib/ft s) 0.21

Frctn Loss (ft) 0.37 | Cum Volume (acre-ft) 0.37 13.36 0.36
C & E Loss (ft) 0.02 | Cum SA (acres) 0.45 16.97 0.66
Plan: Default Scenario  WF-R7a Geick West Fork RS: 993 Profile: PF# 1

E.G. Elev (ft) 6719.50 | Element Left OB Channel Right OB
Vel Head (ft) 0.25 | Wt. n-Val. 0.025

W.S. Elev (ft) 6719.24 | Reach Len. (ft) 102.47 102.47 102.47
Crit W.S. (ft) 6719.13 | Flow Area (sq ft) 251.34

E.G. Slope (ft/ft) 0.006808 | Area (sq ft) 251.34

Q Total (cfs) 1017.00 | Flow (cfs) 1017.00

Top Width (ft) 335.22 | Top Width (ft) 335.22

Vel Total (ft/s) 4.05 | Avg. Vel. (ft/s) 4.05

Max Chl Dpth (ft) 2.14 | Hydr. Depth (ft) 0.75

Conv. Total (cfs) 12325.8 | Conv. (cfs) 12325.8

Length Wtd. (ft) 102.47 | Wetted Per. (ft) 335.35

Min Ch EI (ft) 6717.10 | Shear (Ib/sq ft) 0.32

Alpha 1.00 | Stream Power (Ib/ft s) 1.29

Frctn Loss (ft) 0.87 | Cum Volume (acre-ft) 0.37 12.55 0.36
C & E Loss (ft) 0.01 | Cum SA (acres) 0.45 15.79 0.66
Plan: Default Scenario  WF-R7a Geick West Fork RS: 992 Profile: PF# 1

E.G. Elev (ft) 6718.62 | Element Left OB Channel Right OB
Vel Head (ft) 0.31 | Wt. n-Val. 0.025

W.S. Elev (ft) 6718.31 | Reach Len. (ft) 96.67 96.67 96.67
Crit W.S. (ft) 6718.31 | Flow Area (sq ft) 227.47

E.G. Slope (ft/ft) 0.010988 | Area (sq ft) 227.47

Q Total (cfs) 1017.00 | Flow (cfs) 1017.00

Top Width (ft) 374.18 | Top Width (ft) 374.18

Vel Total (ft/s) 4.47 | Avg. Vel. (ft/s) 4.47

Max Chl Dpth (ft) 1.81 | Hydr. Depth (ft) 0.61

Conv. Total (cfs) 9702.1 | Conv. (cfs) 9702.1

Length Wtd. (ft) 96.67 | Wetted Per. (ft) 374.19

Min Ch EI (ft) 6716.50 | Shear (Ib/sq ft) 0.42

Alpha 1.00 | Stream Power (Ib/ft s) 1.86

Frctn Loss (ft) 1.01 | Cum Volume (acre-ft) 0.37 11.99 0.36
C & E Loss (ft) 0.00 | Cum SA (acres) 0.45 14.95 0.66




Plan: Default Scenario WF-R7a Geick West Fork RS: 991 Profile: PF# 1

E.G. Elev (ft) 6717.11 | Element Left OB Channel Right OB
Vel Head (ft) 0.31 | Wt. n-Val. 0.025

W.S. Elev (ft) 6716.80 | Reach Len. (ft) 98.00 98.00 98.00
Crit W.S. (ft) 6716.80 | Flow Area (sq ft) 227.07

E.G. Slope (ft/ft) 0.009872 | Area (sq ft) 227.07

Q Total (cfs) 1017.00 | Flow (cfs) 1017.00

Top Width (ft) 343.78 | Top Width (ft) 343.78

Vel Total (ft/s) 4.48 | Avg. Vel. (ft/s) 4.48

Max Chl Dpth (ft) 1.00 | Hydr. Depth (ft) 0.66

Conv. Total (cfs) 10235.9 | Conv. (cfs) 10235.9

Length Wtd. (ft) 98.00 | Wetted Per. (ft) 343.79

Min Ch EI (ft) 6715.80 | Shear (Ib/sq ft) 0.41

Alpha 1.00 | Stream Power (Ib/ft s) 1.82

Frctn Loss (ft) 0.98 | Cum Volume (acre-ft) 0.37 11.48 0.36
C & E Loss (ft) 0.00 | Cum SA (acres) 0.45 14.16 0.66
Plan: Default Scenario  WF-R7a Geick West Fork RS: 990 Profile: PF# 1

E.G. Elev (ft) 6715.75 | Element Left OB Channel Right OB
Vel Head (ft) 0.32 | Wt. n-Val. 0.025

W.S. Elev (ft) 6715.43 | Reach Len. (ft) 100.30 100.30 100.30
Crit W.S. (ft) 6715.43 | Flow Area (sq ft) 224.20

E.G. Slope (ft/ft) 0.010075 | Area (sq ft) 224.20

Q Total (cfs) 1017.00 | Flow (cfs) 1017.00

Top Width (ft) 338.15 | Top Width (ft) 338.15

Vel Total (ft/s) 4.54 | Avg. Vel. (ft/s) 4.54

Max Chl Dpth (ft) 1.33 | Hydr. Depth (ft) 0.66

Conv. Total (cfs) 10132.1 | Conv. (cfs) 10132.1

Length Wtd. (ft) 100.30 | Wetted Per. (ft) 338.17

Min Ch EI (ft) 6714.10 | Shear (Ib/sq ft) 0.42

Alpha 1.00 | Stream Power (Ib/ft s) 1.89

Frctn Loss (ft) 0.95 | Cum Volume (acre-ft) 0.37 10.97 0.36
C & E Loss (ft) 0.02 | Cum SA (acres) 0.45 13.39 0.66
Plan: Default Scenario  WF-R7a Geick West Fork RS: 989 Profile: PF# 1

E.G. Elev (ft) 6713.49 | Element Left OB Channel Right OB
Vel Head (ft) 0.48 | Wt. n-Val. 0.025

W.S. Elev (ft) 6713.01 | Reach Len. (ft) 102.23 102.23 102.23
Crit W.S. (ft) 6713.01 | Flow Area (sq ft) 182.30

E.G. Slope (ft/ft) 0.008936 | Area (sq ft) 182.30

Q Total (cfs) 1017.00 | Flow (cfs) 1017.00

Top Width (ft) 184.22 | Top Width (ft) 184.22

Vel Total (ft/s) 5.58 | Avg. Vel. (ft/s) 5.58

Max Chl Dpth (ft) 1.41 | Hydr. Depth (ft) 0.99

Conv. Total (cfs) 10758.7 | Conv. (cfs) 10758.7

Length Wtd. (ft) 102.23 | Wetted Per. (ft) 184.26

Min Ch EI (ft) 6711.60 | Shear (Ib/sq ft) 0.55

Alpha 1.00 | Stream Power (Ib/ft s) 3.08

Frctn Loss (ft) 0.82 | Cum Volume (acre-ft) 0.37 10.51 0.36
C & E Loss (ft) 0.03 | Cum SA (acres) 0.45 12.79 0.66




Plan: Default Scenario WF-R7a Geick West Fork RS: 988 Profile: PF# 1

E.G. Elev (ft) 6712.30 | Element Left OB Channel Right OB
Vel Head (ft) 0.38 | Wt. n-Val. 0.025

W.S. Elev (ft) 6711.92 | Reach Len. (ft) 101.87 101.87 101.87
Crit W.S. (ft) 6711.85 | Flow Area (sq ft) 206.25

E.G. Slope (ft/ft) 0.007314 | Area(sq ft) 206.25

Q Total (cfs) 1017.00 | Flow (cfs) 1017.00

Top Width (ft) 215.85 | Top Width (ft) 215.85

Vel Total (ft/s) 4.93 | Avg. Vel. (ft/s) 4.93

Max Chl Dpth (ft) 1.42 | Hydr. Depth (ft) 0.96

Conv. Total (cfs) 11891.9 | Conv. (cfs) 11891.9

Length Wtd. (ft) 101.87 | Wetted Per. (ft) 215.88

Min Ch EI (ft) 6710.50 | Shear (Ib/sq ft) 0.44

Alpha 1.00 | Stream Power (Ib/ft s) 2.15

Frctn Loss (ft) 0.91 | Cum Volume (acre-ft) 0.37 10.05 0.36
C & E Loss (ft) 0.03 | Cum SA (acres) 0.45 12.32 0.66
Plan: Default Scenario  WF-R7a Geick West Fork RS: 987 Profile: PF# 1

E.G. Elev (ft) 6711.37 | Element Left OB Channel Right OB
Vel Head (ft) 0.29 | Wt. n-Val. 0.025

W.S. Elev (ft) 6711.08 | Reach Len. (ft) 93.65 93.65 93.65
Crit W.S. (ft) 6711.08 | Flow Area (sq ft) 233.78

E.G. Slope (ft/ft) 0.011058 | Area (sq ft) 233.78

Q Total (cfs) 1017.00 | Flow (cfs) 1017.00

Top Width (ft) 402.60 | Top Width (ft) 402.60

Vel Total (ft/s) 4.35 | Avg. Vel. (ft/s) 4.35

Max Chl Dpth (ft) 1.38 | Hydr. Depth (ft) 0.58

Conv. Total (cfs) 9671.1 | Conv. (cfs) 9671.1

Length Wtd. (ft) Wetted Per. (ft) 402.62

Min Ch EI (ft) 6709.70 | Shear (Ib/sq ft) 0.40

Alpha 1.00 | Stream Power (Ib/ft s) 1.74

Frctn Loss (ft) Cum Volume (acre-ft) 0.37 9.54 0.36
C & E Loss (ft) Cum SA (acres) 0.45 11.59 0.66
Plan: Default Scenario  WF-R7a Geick West Fork RS: 986 Profile: PF# 1

E.G. Elev (ft) 6710.29 | Element Left OB Channel Right OB
Vel Head (ft) 0.27 | Wt. n-Val. 0.025

W.S. Elev (ft) 6710.03 | Reach Len. (ft) 105.38 105.38 105.38
Crit W.S. (ft) 6710.03 | Flow Area (sq ft) 245.02

E.G. Slope (ft/ft) 0.011722 | Area(sq ft) 245.02

Q Total (cfs) 1017.00 | Flow (cfs) 1017.00

Top Width (ft) 473.01 | Top Width (ft) 473.01

Vel Total (ft/s) 4.15 | Avg. Vel. (ft/s) 4.15

Max Chl Dpth (ft) 0.93 | Hydr. Depth (ft) 0.52

Conv. Total (cfs) 9393.2 | Conv. (cfs) 9393.2

Length Wtd. (ft) 105.38 | Wetted Per. (ft) 473.03

Min Ch EI (ft) 6709.10 | Shear (Ib/sq ft) 0.38

Alpha 1.00 | Stream Power (Ib/ft s) 1.57

Frctn Loss (ft) 0.64 | Cum Volume (acre-ft) 0.37 9.02 0.36
C & E Loss (ft) 0.05 | Cum SA (acres) 0.45 10.65 0.66




Plan: Default Scenario WF-R7a Geick West Fork RS: 985 Profile: PF# 1

E.G. Elev (ft) 6709.06 | Element Left OB Channel Right OB
Vel Head (ft) 0.10 | Wt. n-Val. 0.025

W.S. Elev (ft) 6708.96 | Reach Len. (ft) 99.38 99.38 99.38
Crit W.S. (ft) 6708.77 | Flow Area (sq ft) 396.30

E.G. Slope (ft/ft) 0.003673 | Area (sq ft) 396.30

Q Total (cfs) 1017.00 | Flow (cfs) 1017.00

Top Width (ft) 659.07 | Top Width (ft) 659.07

Vel Total (ft/s) 2.57 | Avg. Vel. (ft/s) 2.57

Max Chl Dpth (ft) 1.06 | Hydr. Depth (ft) 0.60

Conv. Total (cfs) 16780.2 | Conv. (cfs) 16780.2

Length Wtd. (ft) 99.38 | Wetted Per. (ft) 659.08

Min Ch EI (ft) 6707.90 | Shear (Ib/sq ft) 0.14

Alpha 1.00 | Stream Power (Ib/ft s) 0.35

Frctn Loss (ft) 0.46 | Cum Volume (acre-ft) 0.37 8.24 0.36
C & E Loss (ft) 0.00 | Cum SA (acres) 0.45 9.28 0.66
Plan: Default Scenario  WF-R7a Geick West Fork RS: 984 Profile: PF# 1

E.G. Elev (ft) 6708.60 | Element Left OB Channel Right OB
Vel Head (ft) 0.14 | Wt. n-Val. 0.025

W.S. Elev (ft) 6708.46 | Reach Len. (ft) 98.39 98.39 98.39
Crit W.S. (ft) Flow Area (sq ft) 340.66

E.G. Slope (ft/ft) 0.006037 | Area (sq ft) 340.66

Q Total (cfs) 1017.00 | Flow (cfs) 1017.00

Top Width (ft) 655.36 | Top Width (ft) 655.36

Vel Total (ft/s) 2.99 | Avg. Vel. (ft/s) 2.99

Max Chl Dpth (ft) 0.96 | Hydr. Depth (ft) 0.52

Conv. Total (cfs) 13089.5 | Conv. (cfs) 13089.5

Length Wtd. (ft) 98.39 | Wetted Per. (ft) 655.37

Min Ch EI (ft) 6707.50 | Shear (Ib/sq ft) 0.20

Alpha 1.00 | Stream Power (Ib/ft s) 0.58

Frctn Loss (ft) 0.78 | Cum Volume (acre-ft) 0.37 7.40 0.36
C & E Loss (ft) 0.02 | Cum SA (acres) 0.45 7.78 0.66
Plan: Default Scenario  WF-R7a Geick West Fork RS: 983 Profile: PF# 1

E.G. Elev (ft) 6707.81 | Element Left OB Channel Right OB
Vel Head (ft) 0.33 | Wt. n-Val. 0.025

W.S. Elev (ft) 6707.48 | Reach Len. (ft) 100.09 100.09 100.09
Crit W.S. (ft) 6707.48 | Flow Area (sq ft) 221.33

E.G. Slope (ft/ft) 0.010728 | Area (sq ft) 221.33

Q Total (cfs) 1017.00 | Flow (cfs) 1017.00

Top Width (ft) 343.22 | Top Width (ft) 343.22

Vel Total (ft/s) 4.60 | Avg. Vel. (ft/s) 4.60

Max Chl Dpth (ft) 1.28 | Hydr. Depth (ft) 0.64

Conv. Total (cfs) 9818.8 | Conv. (cfs) 9818.8

Length Wtd. (ft) 100.09 | Wetted Per. (ft) 343.23

Min Ch EI (ft) 6706.20 | Shear (Ib/sq ft) 0.43

Alpha 1.00 | Stream Power (Ib/ft s) 1.98

Frctn Loss (ft) 0.90 | Cum Volume (acre-ft) 0.37 6.77 0.36
C & E Loss (ft) 0.00 | Cum SA (acres) 0.45 6.66 0.66




Plan: Default Scenario WF-R7a Geick West Fork RS: 982 Profile: PF# 1

E.G. Elev (ft) 6706.86 | Element Left OB Channel Right OB
Vel Head (ft) 0.31 | Wt. n-Val. 0.025

W.S. Elev (ft) 6706.55 | Reach Len. (ft) 99.75 99.75 99.75
Crit W.S. (ft) Flow Area (sq ft) 226.93

E.G. Slope (ft/ft) 0.007584 | Area (sq ft) 226.93

Q Total (cfs) 1017.00 | Flow (cfs) 1017.00

Top Width (ft) 281.65 | Top Width (ft) 281.65

Vel Total (ft/s) 4.48 | Avg. Vel. (ft/s) 4.48

Max Chl Dpth (ft) 1.55 | Hydr. Depth (ft) 0.81

Conv. Total (cfs) 11678.3 | Conv. (cfs) 11678.3

Length Wtd. (ft) 99.75 | Wetted Per. (ft) 281.67

Min Ch EI (ft) 6705.00 | Shear (Ib/sq ft) 0.38

Alpha 1.00 | Stream Power (Ib/ft s) 1.71

Frctn Loss (ft) 0.77 | Cum Volume (acre-ft) 0.37 6.25 0.36
C & E Loss (ft) 0.00 | Cum SA (acres) 0.45 5.94 0.66
Plan: Default Scenario  WF-R7a Geick West Fork RS: 981 Profile: PF# 1

E.G. Elev (ft) 6706.09 | Element Left OB Channel Right OB
Vel Head (ft) 0.31 | Wt. n-Val. 0.025

W.S. Elev (ft) 6705.78 | Reach Len. (ft) 100.56 100.56 100.56
Crit W.S. (ft) 6705.69 | Flow Area (sq ft) 227.46

E.G. Slope (ft/ft) 0.007768 | Area (sq ft) 227.46

Q Total (cfs) 1017.00 | Flow (cfs) 1017.00

Top Width (ft) 288.41 | Top Width (ft) 288.41

Vel Total (ft/s) 4.47 | Avg. Vel. (ft/s) 4.47

Max Chl Dpth (ft) 1.88 | Hydr. Depth (ft) 0.79

Conv. Total (cfs) 11539.0 | Conv. (cfs) 11539.0

Length Wtd. (ft) 100.56 | Wetted Per. (ft) 288.45

Min Ch EI (ft) 6703.90 | Shear (Ib/sq ft) 0.38

Alpha 1.00 | Stream Power (Ib/ft s) 1.71

Frctn Loss (ft) 0.87 | Cum Volume (acre-ft) 0.37 5.73 0.36
C & E Loss (ft) 0.01 | Cum SA (acres) 0.45 5.29 0.66
Plan: Default Scenario  WF-R7a Geick West Fork RS: 980 Profile: PF# 1

E.G. Elev (ft) 6705.20 | Element Left OB Channel Right OB
Vel Head (ft) 0.44 | Wt. n-Val. 0.025

W.S. Elev (ft) 6704.76 | Reach Len. (ft) 104.15 104.15 104.15
Crit W.S. (ft) 6704.76 | Flow Area (sq ft) 190.89

E.G. Slope (ft/ft) 0.009771 | Area (sq ft) 190.89

Q Total (cfs) 1017.00 | Flow (cfs) 1017.00

Top Width (ft) 221.02 | Top Width (ft) 221.02

Vel Total (ft/s) 5.33 | Avg. Vel. (ft/s) 5.33

Max Chl Dpth (ft) 1.46 | Hydr. Depth (ft) 0.86

Conv. Total (cfs) 10288.5 | Conv. (cfs) 10288.5

Length Wtd. (ft) 104.15 | Wetted Per. (ft) 221.06

Min Ch EI (ft) 6703.30 | Shear (Ib/sq ft) 0.53

Alpha 1.00 | Stream Power (Ib/ft s) 2.81

Frctn Loss (ft) 0.94 | Cum Volume (acre-ft) 0.37 5.25 0.36
C & E Loss (ft) 0.00 | Cum SA (acres) 0.45 4.70 0.66




Plan: Default Scenario WF-R7a Geick West Fork RS: 979 Profile: PF# 1

E.G. Elev (ft) 6703.33 | Element Left OB Channel Right OB
Vel Head (ft) 0.49 | Wt. n-Val. 0.025

W.S. Elev (ft) 6702.85 | Reach Len. (ft) 92.84 92.84 92.84
Crit W.S. (ft) 6702.83 | Flow Area (sq ft) 181.64

E.G. Slope (ft/ft) 0.008365 | Area (sq ft) 181.64

Q Total (cfs) 1017.00 | Flow (cfs) 1017.00

Top Width (ft) 173.74 | Top Width (ft) 173.74

Vel Total (ft/s) 5.60 | Avg. Vel. (ft/s) 5.60

Max Chl Dpth (ft) 1.95 | Hydr. Depth (ft) 1.05

Conv. Total (cfs) 11119.2 | Conv. (cfs) 11119.2

Length Wtd. (ft) 92.84 | Wetted Per. (ft) 173.79

Min Ch EI (ft) 6700.90 | Shear (Ib/sq ft) 0.55

Alpha 1.00 | Stream Power (Ib/ft s) 3.06

Frctn Loss (ft) 0.45 | Cum Volume (acre-ft) 0.37 4.81 0.36
C & E Loss (ft) 0.08 | Cum SA (acres) 0.45 4.23 0.66
Plan: Default Scenario  WF-R7a Geick West Fork RS: 978 Profile: PF# 1

E.G. Elev (ft) 6702.81 | Element Left OB Channel Right OB
Vel Head (ft) 0.22 | Wt. n-Val. 0.025

W.S. Elev (ft) 6702.59 | Reach Len. (ft) 105.22 105.22 105.22
Crit W.S. (ft) 6702.12 | Flow Area (sq ft) 271.90

E.G. Slope (ft/ft) 0.003102 | Area (sq ft) 271.90

Q Total (cfs) 1017.00 | Flow (cfs) 1017.00

Top Width (ft) 226.33 | Top Width (ft) 226.33

Vel Total (ft/s) 3.74 | Avg. Vel. (ft/s) 3.74

Max Chl Dpth (ft) 3.59 | Hydr. Depth (ft) 1.20

Conv. Total (cfs) 18259.6 | Conv. (cfs) 18259.6

Length Wtd. (ft) 105.22 | Wetted Per. (ft) 226.39

Min Ch EI (ft) 6700.20 | Shear (Ib/sq ft) 0.23

Alpha 1.00 | Stream Power (Ib/ft s) 0.87

Frctn Loss (ft) 0.53 | Cum Volume (acre-ft) 0.37 4.32 0.36
C & E Loss (ft) 0.02 | Cum SA (acres) 0.45 3.80 0.66
Plan: Default Scenario  WF-R7a Geick West Fork RS: 977 Profile: PF# 1

E.G. Elev (ft) 6702.25 | Element Left OB Channel Right OB
Vel Head (ft) 0.44 | Wt. n-Val. 0.025

W.S. Elev (ft) 6701.81 | Reach Len. (ft) 98.55 98.55 98.55
Crit W.S. (ft) 6701.81 | Flow Area (sq ft) 190.07

E.G. Slope (ft/ft) 0.009728 | Area (sq ft) 190.07

Q Total (cfs) 1017.00 | Flow (cfs) 1017.00

Top Width (ft) 217.93 | Top Width (ft) 217.93

Vel Total (ft/s) 5.35 | Avg. Vel. (ft/s) 5.35

Max Chl Dpth (ft) 3.10 | Hydr. Depth (ft) 0.87

Conv. Total (cfs) 10311.2 | Conv. (cfs) 10311.2

Length Wtd. (ft) 98.55 | Wetted Per. (ft) 217.96

Min Ch EI (ft) 6700.20 | Shear (Ib/sq ft) 0.53

Alpha 1.00 | Stream Power (Ib/ft s) 2.83

Frctn Loss (ft) 0.90 | Cum Volume (acre-ft) 0.37 3.76 0.36
C & E Loss (ft) 0.01 | Cum SA (acres) 0.45 3.26 0.66




Plan: Default Scenario WF-R7a Geick West Fork RS: 976 Profile: PF# 1

E.G. Elev (ft) 6701.16 | Element Left OB Channel Right OB
Vel Head (ft) 0.55 | Wt. n-Val. 0.025
W.S. Elev (ft) 6700.61 | Reach Len. (ft) 100.86 100.86 100.86
Crit W.S. (ft) 6700.61 | Flow Area (sq ft) 170.59
E.G. Slope (ft/ft) 0.008512 | Area (sq ft) 170.59
Q Total (cfs) 1017.00 | Flow (cfs) 1017.00
Top Width (ft) 150.32 | Top Width (ft) 150.32
Vel Total (ft/s) 5.96 | Avg. Vel. (ft/s) 5.96
Max Chl Dpth (ft) 3.71 | Hydr. Depth (ft) 1.13
Conv. Total (cfs) 11022.8 | Conv. (cfs) 11022.8
Length Wtd. (ft) 100.86 | Wetted Per. (ft) 150.49
Min Ch EI (ft) 6697.60 | Shear (Ib/sq ft) 0.60
Alpha 1.00 | Stream Power (Ib/ft s) 3.59
Frctn Loss (ft) 0.80 | Cum Volume (acre-ft) 0.37 3.36 0.36
C & E Loss (ft) 0.03 | Cum SA (acres) 0.45 2.85 0.66
Plan: Default Scenario  WF-R7a Geick West Fork RS: 975 Profile: PF# 1
E.G. Elev (ft) 6699.80 | Element Left OB Channel Right OB
Vel Head (ft) 0.81 | Wt. n-Val. 0.025
W.S. Elev (ft) 6698.99 | Reach Len. (ft) 105.30 105.30 105.30
Crit W.S. (ft) 6698.99 | Flow Area (sq ft) 141.14
E.G. Slope (ft/ft) 0.007457 | Area (sq ft) 141.14
Q Total (cfs) 1017.00 | Flow (cfs) 1017.00
Top Width (ft) 84.57 | Top Width (ft) 84.57
Vel Total (ft/s) 7.21 | Avg. Vel. (ft/s) 7.21
Max Chl Dpth (ft) 3.49 | Hydr. Depth (ft) 1.67
Conv. Total (cfs) 11777.3 | Conv. (cfs) 11777.3
Length Wtd. (ft) 105.30 | Wetted Per. (ft) 84.85
Min Ch EI (ft) 6696.00 | Shear (Ib/sq ft) 0.77
Alpha 1.00 | Stream Power (Ib/ft s) 5.58
Frctn Loss (ft) 0.81 | Cum Volume (acre-ft) 0.37 3.00 0.36
C & E Loss (ft) 0.03 | Cum SA (acres) 0.45 2.57 0.66




Plan: Default Scenario  WF-R7a Geick West Fork RS: 999.5 Culv Group

Q Culv Group (cfs) 1.70 | Culv Full Len (ft)
# Barrels 1 | Culv Vel US (ft/s) 1.98
Q Barrel (cfs) 1.70 | Culv Vel DS (ft/s) 2.73
E.G. US. (ft) 6726.37 | Culv Inv El Up (ft) 6725.87
W.S. US. (ft) 6726.37 | Culv Inv El Dn (ft) 6725.81
E.G. DS (ft) 6720.96 | Culv Frctn Ls (ft) 0.09
W.S. DS (ft) 6720.87 | Culv Exit Loss (ft) 5.31
Delta EG (ft) 5.40 | Culv Entr Loss (ft) 0.03
Delta WS (ft) 5.50 | Q Waeir (cfs) 942.57
E.G. IC (ft) 6726.33 | Weir Sta Lft (ft) 480.46
E.G. OC (ft) 6726.39 | Weir Sta Rgt (ft) 1043.72
Culvert Control Outlet | Weir Submerg 0.00
Culv WS Inlet (ft) 6726.30 | Weir Max Depth (ft) 1.27
Culv WS Outlet (ft) 6726.16 | Weir Avg Depth (ft) 0.69
Culv Nml Depth (ft) 0.45 | Weir Flow Area (sq ft) 390.67
Culv Crt Depth (ft) 0.35 | Min El Weir Flow (ft) 6725.11
Plan: Default Scenario  WF-R7a Geick West Fork RS: 999.5 Culv Group:
Q Culv Group (cfs) 70.07 | Culv Full Len (ft)
# Barrels 1 | Culv Vel US (ft/s) 9.91
Q Barrel (cfs) 70.07 | Culv Vel DS (ft/s) 11.88
E.G. US. (ft) 6726.37 | Culv Inv El Up (ft) 6720.45
W.S. US. (ft) 6726.37 | Culv Inv El Dn (ft) 6720.30
E.G. DS (ft) 6720.96 | Culv Frctn Ls (ft) 0.78
W.S. DS (ft) 6720.87 | Culv Exit Loss (ft) 3.86
Delta EG (ft) 5.40 | Culv Entr Loss (ft) 0.76
Delta WS (ft) 5.50 | Q Waeir (cfs) 942.57
E.G. IC (ft) 6726.37 | Weir Sta Lft (ft) 480.46
E.G. OC (ft) 6726.01 | Weir Sta Rgt (ft) 1043.72
Culvert Control Inlet | Weir Submerg 0.00
Culv WS Inlet (ft) 6723.45 | Weir Max Depth (ft) 1.27
Culv WS Outlet (ft) 6722.63 | Weir Avg Depth (ft) 0.69
Culv Nml Depth (ft) 3.00 | Weir Flow Area (sq ft) 390.67
Culv Crt Depth (ft) 2.66 | Min El Weir Flow (ft) 6725.11

Culvert #1 Profile: PF# 1

Culvert #2 Profile: PF# 1



APPENDIX C

REFERENCE MATERIALS
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ENGINEER’S STATEMENT:

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

Mike Bramlett, Colorado P.E. # 32314 Date
For and On Behalf of JR Engineering, LLC

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

Business Name: ROI Property Group, LLC
By:

Title:

Address: 2495 Rigdon Street

Napa, CA 94558

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

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

Conditions:

Page i
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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 (BFEs) 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.



MDDP / Preliminary Drainage Report
Saddlehorn Ranch Preliminary Plan

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 El 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
subsasn | (ocres) | mpervious | % (%9 | Qe
Gl 10.1 2.0% 0.00 0.1
G2 87.6 2.0% 1.5 76.4
H1 166.5 2.0% 0.1 81.0
H2 111.1 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% 2.6 337
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 ¥ 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 i
Ranch RZ%Z:EI Eeglsg_ Per Geick Ranch DBPS: Per Sarlltgl\F/IeRS.prmgs
MDDP/PDR: ' '
WE-R7A N/A* West Fork (Middle)/WF- N/A*
R7A
MS-06 Main Sé%r)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 Arrer?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
WF-R7A. Basins UD2, UD2.1, UD2.2, UD3, UD4, UD5 and UDS8 flow directly into Major
Drainageway MS-06. Basins UD6, UD7, UD9, and UD?9.1 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 &
UD9.1) 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 EIl 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-Year Year
Pond Tributary Peak
Sub- Name Acres Volume | Volume | Volume Discharge Peak
Basin (ac-ft) (ac-ft) (ac-ft) & 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 POND C 102.5 0.64 2.69 2.77 26.0 28.9
D POND D 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 POND H 30.7 0.16 0.70 1.18 10.5 11.7
| POND | 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, VVolume 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 El 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
uD1 12.4 2% 0.25
ubD2 12.8 2% 0.26
uD2.1 14.8 2% 0.30
uD2.2 7.2 2% 0.14
uD3 13.4 2% 0.27
uD4 4.8 2% 0.10
uD5 36.4 2% 0.73
ubD6 22.1 2% 0.44
ub7 9.3 2% 0.19
uD8 4.6 2% 0.09
UD8.1 5.3 2% 0.11
uD9 4.8 2% 0.10
uD9.1 6.4 2% 0.13
uD10 104 2% 0.21
uD11 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 % Impervi Fee Fee Ranch Draina Ranch
(acre) 0 pervious (per Impervious | (per Impervious ¢ ihage ~anc
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 EI Paso County
Drainage Criteria requirements for this site.
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3. Gieck Ranch Drainage Basin Planning Study, Drexel, Barrell & Co., October 2007 and
revised in February 2010.

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

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