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Signature Blocks for Drainage Reports/Letters/Memos


Design 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 the County for drainage reports and said report is in conformity with the applicable master plan of the drainage basin.  I accept responsibility for any liability caused by any negligent acts, errors or omissions on my part in preparing this report.


_______________________________________           
_______________


[Name, P.E. #________ ]
Date


Owner/Developer’s Statement:

I, the owner/developer have read and will comply with all of the requirements specified in this drainage report and plan.


_______________________________________       
_______________


[Name, Title]
Date


[Business Name]

[Address]

El Paso County:

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


_________________________________________       
____________


County Engineer / ECM Administrator
Date


Conditions:

City of Colorado Springs Only:

Filed in accordance with Section 15-3-906 of the Code of the City of Colorado Springs, 1980, as amended.


_________________________________________       
____________


City Engineer
Date


Conditions:
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Bret
Drainage Report - County
El Paso County:

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

_________________________________________       ____________
Joshua Palmer, P.E.                                                        Date
County Engineer / ECM Administrator
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Bret
Drainage Report-Engineer
Design 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 the County for drainage reports and said report is in conformity with the applicable master plan of the drainage basin.  I accept responsibility for any liability caused by any negligent acts, errors or omissions on my part in preparing this report.

_______________________________________           _______________
[Name, P.E. #________ ]                                                 Date

Bret
Drainage Report: Developer
Owner/Developer’s Statement:

I, the owner/developer have read and will comply with all of the requirements specified in this drainage report and plan.

_______________________________________       _______________
[Name, Title]                                                                Date
[Business Name]
[Address]
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Grandview Reserve Final Channel ‘B’ Drainage Report
Introduction

This report was prepared by HR Green to support the submission of El Paso County forms and documents in a
request for channel improvements along Geick Ranch Tributary 2. Figure 1 shows the location of the project.
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Grandview Reserve is located in Falcon, Colorado within El Paso County and contains approximately 776 acres
within the south half of section 21 and 22 and the north half of section 27 and 28, Township 12 South, and Range
66 West of the Sixth Principal Meridian in EI Paso County, Colorado. Grandview Reserve is bordered to the north
and west by Eastonville Road and to the south by State Highway 24. The surrounding are is undeveloped at this
time.

Grandview Reserve (GVR) falls within the Gieck Ranch Drainage Basin which covers approximately 22 square
miles. This drainage basin is tributary to Black Squirrel Creek and joins said creek just to the south of Ellicott, CO
about 18 miles to the south. Black Squirrel Creek eventually drains to the Arkansas River in Pueblo Colorado.
Much of the Gieck Ranch Drainage basin is undeveloped and consists of rural farmland. The Gieck Ranch
Drainage basin lies north of the Haegler Ranch drainage basin. The channels through the Grandview property
can all be described as gently sloping drainages that roll through the site towards the creeks to which they are
tributary. There is currently no irrigation on this site.

Per the NRCS web soil survey, the site is made up entirely of Type A and B soils. The majority of which are Type
B soils. The vegetation found within Grandview Reserve consists of wetland communities in the floodplain with a
transitional area to shortgrass prairie communities that dominate the site. The primary species found in the
shortgrass prairie regions include little bluestem, blue grama, and buffalograss. The transitional area between the
wetlands and shortgrass prairie includes patches of snowberry, and wood’s rose. There are a few plains
cottonwoods along the main channels. The area has historically been heavily grazed and there are weeds
throughout the site. Weeds found onsite include Canada thistle, Russian thistle, common mullein and yellow
toadflax spp.

This creek is a FEMA regulated floodplain Zone A. There is currently a Conditional Letter of Map Revision
(CLOMR) into FEMA to obtain their opinion on the floodplain impacts from this project. Once this project is
complete a Letter of Map Revision based on As-Built conditions will be submitted to FEMA and the floodplain will
become a model backed Zone AE with established Base Flood Elevations. There are currentlv no insurable

structures within the vicinity of the reach to be revised by this project. Provide copy of floan map in appendix.

Observations of the existing channels suggest that they are at equilibrium with their watershed flows; evidence
including relatively stable bank full channels, adequate floodplain (above bank full channel elevations) and in-tact
plant communities that would be expected in this type of reach support the notion that the reach is in equilibrium.

At present, the preliminary analysis and design of Geick Ranch Tributary 2 (GRT2) has been completed.
Proposed improvements for Geick Ranch Tributary 2 include refinement of the existing channel alignment and a
stabilizing natural stream design that will allow a more predictable floodplain. There is to be a dedicated 100’ wide
corridor in which the channel valley will meander. The valley is the area needed to fully contain the 100-year
event. Preliminary analysis indicates the valley will have an average width of approximately 63’; initial sizing
approximates the bank full width to be 8.8’ — 13.8’. The valley and channel thalweg will generally follow the same
profile, with some deviation as the bank full channel meanders through the valley in turn decreasing the low flow
channels average slope. The average valley profile is to be approximately 0.9% with a series of grade control
structures to both decrease elevation and dissipate energy to meet natural channel criteria as outlined in El Paso
County criteria.
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Hydrology

El Paso County criteria states that all developments are required to detain storm flows down to their historic
peaks. For this reason GRT2 has been designed using the flows that drain to it in the existing conditions.

HEC-HMS 4.11 was used to determine the existing flows. The terrain used to delineation basins was obtained
from the Colorado Water Conservation Board LiDAR library on November 3, 2023. See Appendix A for a

delineation of the drainage basins and for the HEC-HMS output report. Table shows the characteristics of the

drainage basins. Current floodplain is not model backed, there are oW se
no FEMA flows. Explanation added to narrative. co o F 5?7
Table 2 -DRAINAGE BASIN CHARACTERISTICS :

Basin ID Area [sq mi] Curve Number 10-year peak 100-year peak
Offsite 0.33 78.64 125.2 241.65
Meridian 0.3 80.16 137.2 261.88
Subbasin-4 0.04 70.32 23.9 47.38
Subbasin-3 0.05 72.81 321 62.65
Subbasin-2 0.12 73.76 52.7 103.28
Subbasin-1 0.05 79.41 35.5 67.11

The land cover data was obtained from United States Geological Survey Land Cover Data Download site, also on
November 3. Upstream of this proposed project a development in in construction. This development, Meridian
Ranch, will increase the imperviousness of the contributing basin to GRT2, therefore the imperviousness of the
portion of the basin that will be developed has been updated based on this development. Appropriate excerpts
from the Meridian Ranch drainage report can be found in Appendix J. While the Meridian Ranch development will
utilize stormwater detention to attenuate flows, this analysis assumed that all stormwater runoff would drain to
Geick Tributary 2 without detention.

The soil hydric classification was determined using a downloaded GIS raster file from the Natural Resources
Conservation Service. The land cover and soil hydric classification were combined to create a Curve Number grid
as outlined in Creating SCS Curve Number Grid using Land Cover and Soil Data, by Dr. Venkatesh Merwade in
February 2019. Currently the United States Army Corps of Engineers website containing guidelines on using
HEC-HMS 4.11 to create a Curve Number grid is offline with no known date for when it will again be active.

The hydrologic method used was the SCS Unit Hydrograph method using a Frequency Storm Meteorologic Model
with inputs taken from the National Oceanic and Atmospheric Administration’s Atlas 14 Point Precipitation
Estimates for Colorado, and more specifically at this site. These inputs can be found in Appendix J. The loss
method used was the SCS Curve Number method and the Curve Number was derived using the procedure
outlined previously on this page. The Reach Routing method used was the Muskingum-Cunge method due to the
inputs for this method being readily available.

See Table 1 for summaries of flows discharged to the existing GRT2 at specific design points. See Table 2 for
summaries of flows discharged to the proposed GRT2 at the equivalent design points. Flows in the HEC-RAS
model are rounded up to the nearest whole integer from the HEC-HMS results for simplicity.
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Table 2 -FLOWS FOR THE EXISTING GEICK RANCH TRIBUTARY 2
CUMULATIVE 100-YR

STATION STORM (CFS) INPUT DESCRIPTION AND FLOW (CFS)

70+29.02 Upstream end of Existing Model
48+58.05 Equivalent location for Rex Road
33+61.62 Equivalent location for Dawlish Road
6+13.67 Equivalent location for Low Water Crossing

Table 3- FLOWS FOR PROPOSED GEICK RANCH TRIBUTARY 2

sTATION  CUMULATIVE 100-YR INPUT DESCRIPTION AND FLOW (CFS)

STORM (CFS)
9426.04 Upstream end of Existing Model
71+60.32 Immediately downstream of Rex Road
57+28.67 Immediately downstream of Dawlish Road
17+47.66 Immediately downstream of Low Water Crossing

There exist no historic flood elevations high water marks to use for calibration of this model and the nearest

stream gage is downstream enough to make the ratio of contributing watersheds different in size by orders of
magnitude. Therefore there was no available data to use to calibrate this model, so no calibration was performed.

Grandview Reserve FDR
Project No.: 201662.03
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Hydraulics

Design criteria were developed to guide a preliminary layout of channel dimension, planform, and profile for the
realigned segment of GRT2. Published criteria from the Urban Stormwater Drainage Criteria Manual, Volume 1
(USDCM; Urban Drainage and Flood Control District, 2016), El Paso County DCM and various other reports
currently in process for the drainages through GVR and completed for GVR drainages were used for initial design
parameter and flow rates. Parameters used and minimum bank full geometry is summarized in Table .

Table 3 - DESIGN PARAMETERS

Roughness values EPC Table 10-2
Maximum 5-year velocity, main channel EPC: 2.5 ft/s
(within bank full channel width) (ft/s) MHFD: 5 ft/s*
Maximum 100-year velocity, main channel EPC: 2.5 ft/s
(within bank full channel width) (ft/s) MHFD: 7 ft/s*
Froude No., 5-year, main channel 0.7
(within bank full channel width)
Froude No., 100-year, main channel 0.85
(within bank full channel width)
Maximum shear stress, 100-year, main channel 1.2 Ib./sf
(within bank full channel width)
Minimum bank full capacity of bank full channel 2-year, 19 - 33.5 cfs

(based on future development conditions)
Minimum bank full channel geometry’

Design Channel Type C4
Entrenchment Ratio 2.7-31.65 (x=5.26)
Width to depth ratio 13.5-75.0 (x=29.28)
Sinuosity 1.43-2.80 (x=1.92)
Slope 0.0001-0.0184 (x=0.0045)
Dso 12-14mm (~0.5 in)
dss 32-48mm (~1.6in)
Meander Length? 34-92 (x=56)
Belt Width? 18-55 (x=32)
Radius of Curvature? 7-28 (x=11)
Minimum Floodplain Terrace 6 ft
Maximum overbank side slope 4(H):1(V)
Maximum bank full side slope 2.5(H):1(V)
Maximum bank full side slope 2.5(H):1(V)
Minimum bottom width? 4.8 ft
Freeboard 1.5t

!These values were derived from empirical data and will be used as guidelines for design and will be used in conjunction with hydraulic regime equations as outlined in "Spreadsheet Tools for

River Evaluation, Assessment, and Monitoring: The STREAM Diagnostic Modules"
These values are derived from "Spreadsheet Tools for River Evaluation, Assessment, and Monitoring: The STREAM Diagnostic Modules"
3Minimum bottom width shown is for the low flow channel only. The main channel will be ~41 ft wide

The 2-year frequency was selected for the design of the bank full channel to approximate the flow most likely to
govern a stable geometry. Prior reports estimated future 2-year flow as ~15-cfs and assume no culvert effects,
i.e., open channel flow un-affected by a culvert. The future 2-year flow (19-33.5 cfs) was used to size the low flow



It's ible that I have not been involved with offline conversations rel

our requirem this FDR. However, if you haven't be otherwise,

please add back in the Process. It was-i ed in your first

submittal of the FDR in May 2022. Gi ad comments on that section,
none of which were aski to remove the Seetion from the FDR

altogether. revise that section per his comments opy/pasting
HRGreen fj into this report. Be sure to address WQ treatment exclusions.

channel. This resulted in a channel with a minimum bottom width varying from 4.8 faet - 9.8 feet, 0.8 feet deep
with 2.5:1 side slopes for a bank full width varying from 8.8 feet to 13.8 feet, assuming a mean channel
longitudinal slope of 0.9%. Equations as shown in the spreadsheet should produce lowAshear values within the
channel section. However, further analysis using HEC-RAS was completed to determine\the final geometry of
said channel. The effective discharge channel is highly correlated to the “bank full” channée| (Leopold 1994) as
several channel geometrics are derived from bank full channel width, depth, cross sectional\area and sinuosity,
and that USDCM and the OSP report design criteria parameters relate to bank full width, we have chosen bank
full width to serve as the foundation of design.

To determine an appropriate bank full width, Leopold’s generalized width estimate was first calculated (1994, as

presented in USDCM Vol 1): . .
This report is only for the actual stream
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be included in the onsite drainage report.

Where:
w = bank full width of channel (top width when conveying bank full discharge)
Q = bank full discharge (10.5 cfs)

a = 2.7 (wide bank full channel)
2.1 (average bank full channel width)
1.5 (narrow bank full channel)

Assuming an average bank full width, the equation would estimate a 6.8-ft bank full width. It is important to note
that the Leopold equation lumps all channel types of varying width-to-depth rations. To perform a check on this
estimation, worksheet alternative iterations of channel width from 4-12 feet were performed to find the depth
associated with the 2-year flow. Chanel slope was set to 0.09 to best fit the average valley slope, side slopes
were assumed to be 2.5:1 and manning’s “n” was assumed to be 0.035. The resulting channel depth was divided
into each iteration’s width to identify the iteration with a width-to-depth ratio most closely associated with a Type-C
channel. Given the valley type of the proposed project (Unconfined Alluvial Valley), we can expect Type-C and
Type-E channels to represent stable channel geomorphologies. Given the setting and valley slope, we have
chosen a Type-C (riffle-pool morphology) channel. Type-C channels typical have width-to-depth ratios >12, with
gravel and sand bottomed systems averaging 29 and 27, respectively (13.5-28.7 for 60% of gravel bed streams
12.6-29.2 for 50% of sand bed streams; Rosgen 1996). Given these ranges, the channel alternative with a OPC
2-yr flow-dependent channel depth that, when divided into its corresponding width, yielded a W/D between 10.7 —
36.7.

The resulting channel, then, has the following general dimensions:

e Bottom width = 4.8 ft — 9.8 ft

e Top Width = 8.8 ft — 13.8 ft

e Average Depth rifie = 0.8 ft Financial Assurance
e Width: Depth (W/D) Ratio = 11.3 added to appendix.

A di lled out
e Cross Sectional Area = 5.44 ft2- 9.44 ft2 inpt%i? pecatied ou

The resulting channel dimensions listed above were then used to do the initial site grading of GRT2. The charnel
was then modeled in HEC- RAS and the geometry was further refined to reduce velocities, shear stresses,,an
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11/5/23, 5:36 PM

NOAA Atlas 14, Volume 8, Version 2

Location name: Peyton, Colorado, USA*
Latitude: 38.9859°, Longitude: -104.5647°

Elevation: 6982 ft**
* source: ESRI Maps

*x

source: USGS

Precipitation Frequency Data Server
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POINT PRECIPITATION FREQUENCY ESTIMATES
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Sanja Perica, Deborah Martin, Sandra Pavlovic, Ishani Roy, Michael St. Laurent, Carl Trypaluk, Dale
Unruh, Michael Yekta, Geoffery Bonnin

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
| PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1 ‘
Durati | Average recurrence interval (years) |
uration
[ 1+ [ 2 || 5 10 || 25 50 100 200 || 500 | 1000 |
5-min 0.239 0.291 0.381 0.461 0.576 0.671 0.770 0.875 1.02 1.14
(0.189-0.303)/|(0.231-0.370)||(0.301-0.486)|((0.361-0.589)|| (0.440-0.768)||(0.499-0.904)|§ (0.554-1.06) (0.604-1.24)(|(0.678-1.48)||(0.733-1.67),
10-min 0.350 0.426 0.558 0.674 0.844 0.982 1.13 1.28 1.49 1.66
(0.277-0.444))|(0.338-0.542)||(0.441-0.711)||(0.529-0.863)|| (0.644-1.12) || (0.731-1.32) |§(0.811-1.56)§(0.884-1.81)||(0.992-2.17)|| (1.07-2.44)
15-min 0.426 0.520 0.681 0.823 1.03 1.20 1.37 1.56 1.82 2.03
(0.338-0.541)(|(0.412-0.660)||(0.537-0.867)|| (0.645-1.05) || (0.785-1.37) || (0.891-1.62) }(0.988-1.90) (1.08-2.21) || (1.21-2.65) || (1.31-2.98)
30-min 0.608 0.740 0.968 1.17 1.46 1.70 1.94 2.20 2.57 2.86
(0.482-0.771)||(0.586-0.940)|| (0.764-1.23) || (0.916-1.49) || (1.11-1.94) || (1.26-2.28) |J (1.40-2.68) }§ (1.52-3.12) || (1.71-3.73) || (1.84-4.19)
60-min 0.775 0.933 1.21 1.46 1.84 216 2.49 2.85 3.37 3.78
(0.615-0.984)|| (0.739-1.18) || (0.956-1.54) || (1.15-1.87) || (1.41-2.47) || (1.61-2.92) || (1.80-3.45) } (1.97-4.05) || (2.24-4.90) || (2.44-5.54)
2-hr 0.943 1.12 1.46 1.76 2.22 2.62 3.04 3.50 4.16 4.70
(0.754-1.19) || (0.898-1.42) || (1.16-1.84) |[ (1.39-2.23) || (1.72-2.97) || (1.97-3.52) |J (2.21-4.19) || (2.45-4.95) || (2.80-6.03) || (3.06-6.85)
3-hr 1.03 1.22 1.57 1.90 2.41 2.86 3.34 3.88 4.66 5.29
(0.829-1.29) || (0.978-1.53) || (1.25-1.97) || (1.51-2.40) || (1.88-3.22) || (2.17-3.84) || (2.45-4.60) || (2.73-5.48) || (3.15-6.74) || (3.46-7.69)
6-hr 1.20 1.40 1.78 2.16 2.76 3.28 3.86 4.51 5.46 6.24
(0.968-1.48) || (1.13-1.74) || (1.44-2.22) || (1.73-2.70) || (2.18-3.66) || (2.52-4.39) [§ (2.86-5.29) | (3.20-6.34) || (3.73-7.86) || (4.12-9.01)
12-hr 1.38 1.61 2.05 2.48 3.15 3.74 4.39 5.12 6.17 7.04
(1.13-1.70) || (1.31-1.98) || (1.66-2.53) || (2.00-3.07) || (2.51-4.15) || (2.89-4.96) || (3.28-5.96) | (3.66-7.13) || (4.25-8.82) || (4.69-10.1)
24-hr 1.60 1.87 2.38 2.85 3.60 4.24 4.94 5.7 6.82 7.73
(1.31-1.95) || (1.54-2.28) || (1.94-2.91) || (2.32-3.51) || (2.88-4.67) || (3.29-5.56) || (3.71-6.63) § (4.12-7.87) || (4.73-9.66) || (5.20-11.0)
2.da 1.85 218 2.76 3.29 411 4.80 5.54 6.35 7.50 8.44
y (1.54-2.24) || (1.80-2.63) || (2.28-3.34) || (2.70-4.01) || (3.30-5.27) || (3.76-6.22) || (4.19-7.36) || (4.62-8.68) || (5.25-10.5) || (5.73-11.9)
3.da 2.03 2.39 3.02 3.60 4.47 5.20 5.98 6.83 8.03 9.00
y (1.69-2.44) || (1.98-2.87) || (2.50-3.64) || (2.97-4.36) || (3.60-5.69) || (4.08-6.70) || (4.55-7.90) || (4.99-9.28) || (5.65-11.2) || (6.15-12.7)
4-da 2.18 2.56 3.22 3.82 4.73 5.49 6.30 718 8.43 9.43
y (1.82-2.61) || (2.13-3.06) || (2.68-3.87) || (3.16-4.62) || (3.83-6.00) || (4.33-7.04) || (4.81-8.30) || (5.26-9.72) || (5.94-11.7) || (6.46-13.3)
7-da 2.58 2.98 3.68 4.32 5.29 6.09 6.96 7.89 9.21 10.3
y (2.17-3.07) || (2.50-3.54) || (3.08-4.39) || (3.60-5.18) || (4.30-6.65) || (4.84-7.76) || (5.34-9.09) || (5.82-10.6) || (6.55-12.8) || (7.10-14.4)
10-da 2.93 3.36 4.13 4.81 5.83 6.68 7.58 8.55 9.92 11.0
Yy (2.48-3.47) || (2.84-3.98) || (3.47-4.90) || (4.02-5.74) || (4.76-7.28) || (5.32-8.45) || (5.85-9.86) || (6.34-11.4) || (7.08-13.7) || (7.65-15.4)
20-da 3.91 4.51 5.52 6.39 7.63 8.62 9.64 10.7 12.2 13.3
Y || (3.33-4.58) || (3.84-5.29) || (4.68-6.50) || (5.39-7.55) || (6.25-9.37) || (6.90-10.8) || (7.47-12.4) || (7.98-14.1) || (8.74-16.6) || (9.31-18.4)
30-da 4.70 5.44 6.65 7.66 9.06 10.1 11.2 12.3 13.8 15.0
y (4.02-5.47) || (4.65-6.34) || (5.66-7.78) || (6.49-9.00) || (7.44-11.0) || (8.15-12.5) || (8.74-14.3) || (9.24-16.2) || (9.98-18.7) || (10.5-20.6)
45-da 5.67 6.55 7.97 9.12 10.7 11.9 13.0 14.2 15.6 16.7
Y || (4.88-6.57) || (5.63-7.60) || (6.82-9.27) || (7.77-10.7) || (8.79-12.9) || (9.56-14.5) || (10.2-16.4) || (10.6-18.4) || (11.3-21.0) || (11.9-23.0)
60-da 6.48 7.46 9.01 10.3 11.9 13.1 14.3 15.5 16.9 18.0
y (5.60-7.48) || (6.43-8.62) || (7.74-10.4) || (8.77-11.9) || (9.82-14.3) || (10.6-16.0) || (11.2-18.0) || (11.7-20.0) || (12.3-22.6) || (12.8-24.6)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates
(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper
bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.

Back to Top

PF graphical

https://hdsc.nws.noaa.gov/pfds/pfds_printpage.html?lat=38.9859&lon=-104.5647 &data=depth&units=english&series=pds
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11/5/23, 5:36 PM

Precipitation Frequency Data Server

PDS-based depth-duration-frequency (DDF) curves

Latitude: 38.9859°, Longitude: -104.5647°
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Maps & aerials

Small scale terrain

https://hdsc.nws.noaa.gov/pfds/pfds_printpage.html?lat=38.9859&lon=-104.5647 &data=depth&units=english&series=pds
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Large scale terrain

Large scale aerial

https://hdsc.nws.noaa.gov/pfds/pfds_printpage.html?lat=38.9859&lon=-104.5647&data=depth&units=english&series=pds 3/4
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US Department of Commerce
National Oceanic and Atmospheric Administration
National Weather Service
National Water Center
1325 East West Highway
Silver Spring, MD 20910

Questions?: HDSC.Questions@noaa.gov

Disclaimer
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REVISION TO:

MASTER DEVELOPMENT
DRAINAGE PLAN
MERIDIAN RANCH

EL PASO COUNTY, COLORADO

N\

MERIDIAN RANCH

RECREATIONAL COMMUNITY

A GOLF

PCD Project No. SKP-21003

July 2021

Prepared For:

GTL DEVELOPMENT, INC.

P.O. Box 80036
San Diego, CA 92138

Prepared By:
Tech Contractors
11886 Stapleton Drive
Falcon, CO 80831
719.495.7444



CERTIFICATIONS

Design 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 the County for drainage reports and said
report is in conformity with the applicable master plan of the drainage basin. I accept
responsibility for any liability caused by any negligent acts, errors oy omissions on my part
in preparing this report.

Thomas A. Kerby, P.E.
#31429

Owner/Developer’s Statement:

I, the owner/developer have read and will comply with all of the requirements specified in
this drainage report and plan.

, July 8, 2021
aul Guix ice President Date
GTL Development, Inc.

P.O. Box 80036
San Diego, CA 92138

El Paso County:

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

APPROVED
Engineering Department
Jennifer Irvine, P.E. 07/15/2021 8:53:01 AM
dsdnijkamp

EPC Planning & Community
Development.Department

County Engineer / ECM Administrator



The land cover assumptions for the portion of the GRT2 drainage basin that
is being developed were altered to be consistent with these parameters

EXECUTIVE SUMMARY

The purpose of the revision to the following Master Development Drhinage Plan is to present updated
conceptual drainage improvements for the remaining undeveloped poyrtions of the Meridian Ranch
Development based upon the proposed sketch plan amendment and td update data from within the
development tributary to area of interest. Runoff quantities and propdsed facilities have been calculated
using the current City of Colorado Springs/El Paso County Drainage (riteria Manual (DCM) (1994
version) and portions of the City of Colorado Springs Drainage Criteria Manual, Volume 1 (DCM-1)
((2014 version). Concepts presented in this report will be refined and specific improvements addressed
during the Final Plat process.

The revisions included within this report include the density increase ag proposed with this sketch plan
amendment. The previous revision to the MDDP (2017) included the renoval of the 40-acre business
park near the northwest corner of Stapleton Dr. and Eastonville Rd. and{repurposing it to residential land
use. The developed calculations reflect the density increase sought in this revision.

The hydrologic calculations within this report follow method outlined in Chapter 6 of the 2014 version of
the City of Colorado Springs Drainage Criteria Manual (COSDCM) ag adopted by the El Paso County
Board of County Commissioners by Resolution 15-042. Chapter 6 addresses the hydrologic calculation
methods and includes an updated hydrograph to be used with storm draindge runoff. The Board adopted by
the same resolution, Section 3.2.1 of Chapter 13 of the COSDCM referencing Full Spectrum Detention; the
concept “provides better control of the full range of runoff rates that passithrough detention facilities than
the convention multi-stage concept. This section of the COSDCM identifies the necessity to provide full
spectrum detention but does not prescribe a methodology to reach such the detention requirements. This
report includes hydrologic models from HEC-HMS for the historic and futyre conditions for the 2-yr, 5-yr,
10-yr, 50-yr, and 100-yr design storm frequencies. The future conditions ihclude detention facilities sized
and modeled such that “frequent and infrequent inflows are released at raies approximating undeveloped
conditions.”

On November 16, 2000 the El Paso County Board of County Commissioners approved the rezoning of
the Meridian Ranch project (PUD-00-010) from A-35 to PUD with several ¢onditions. Condition number
seven stated in part that “drainage plans shall release and/or retain at approximately eighty percent (80%)
of historic rates.” The previous report (2017 MDDP) removed this condition|and allow the project to
release developed flow at historic rates as outlined in the current City of Colarado Springs/El Paso
County Drainage Criteria Manual (DCM) (1994 version) and those portions of the City of Colorado
Springs Drainage Criteria Manual, Volume 1 (DCM-1) ((2014 version) adopted by the El Paso County
Board of County Commissioners by Resolution No. 15-042.

The original boundary limits of Meridian Ranch encompassed 2620 acre proposed development and is
located approximately 12 miles northeast of the City of Colorado Springs, 2.5 miles north of the town of
Falcon and immediately north of the Woodmen Hills development.

he Sketch Plan amendment includes all the remaining 197 acres of the undeveloped portion of Meridian
anch. Of the undeveloped land it is proposed to have 110 acres of residential development, 49 acres of
pen space, drainage/detention facilities and park sites, and 38 acres of R.O.W.

The calculated developed flow rates greater than the historic discharge flow rates will be mitigated with the
use of full spectrum detention facilities to be located within the project and along eastern boundary of the
project. The Meridian Ranch Development will not adversely impact the downstream properties.
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The land cover assumptions for the portion of the GRT2 drainage basin that is being developed were altered to be consistent with these parameters


Subbasin | CN | L[mi] | L[ft] Y Y[%] S | Tc[hr]| Tc [min] |Lag [hr]| Lag [min]
1 79.41 | 0.52 |2727.6| 0.023 | 2.31 2.59 0.79 47.52 |0.4752| 28.51
2 73.76 | 0.75 |3954.4| 0.022 | 2.21 3.56 1.29 77.24 |0.7724| 46.35
3 72.81 | 0.34 |1782.5| 0.023 | 2.34 3.73 0.68 40.76 [0.4076| 24.46
4 70.32 | 0.42 |2238.8| 0.027 | 2.66 4.22 0.82 49.10 | 0.491 29.46
Meridian| 80.16 | 1.37 |7254.6( 0.024 | 2.37 2.48 1.67 | 100.17 |1.0017| 60.10
Offsite | 78.64 | 1.76 [9293.3| 0.027 | 2.68 2.72 2.01 | 120.52 [1.2052| 72.31

Time taken by a rainfall drop to travel from the farthest point in the watershed to the outlet.

_— "% (S+ 1)0"F

Time of Concentration (Tc)

C

1,140Y°°

where:

W~
i

S=I

=lag, h

Lag = 0.6T,

time of concentration, h
flow length, ft
average watershed land slope, %
maximum potential retention, in

000
CN

10

(American Units;:0 < CN < 100)




3/26/24, 10:25 AM Standard Report

Project: M G

Simulation Run: 100-year

Simulation Start: 1 January 2023, 01:00
Simulation End: 2 January 2023, 01:00

HMS Version: 4.11
Executed: 26 March 2024, 16:21

Global Parameter Summary - Subbasin

Location

Element Name Longitude Degrees Latitude Degrees
Offsite -104.57 39
Meridian -104.57 38.99
Subbasin - 3 -104.56 38.99
Subbasin - 4 -104.57 38.99
Subbasin - 2 -104.56 38.99
Subbasin - 1 -104.56 38.98

Area (MI2)

Element Name Area (MI2)
Offsite 0.33
Meridian 0.3
Subbasin - 3 0.05
Subbasin - 4 0.04
Subbasin - 2 0.12
Subbasin - 1 0.05

Downstream

Element Name Downstream
Offsite Reach -3
Meridian Reach -4
Subbasin - 3 Reach - 2
Subbasin - 4 Reach -2
Subbasin - 2 Reach -1
Subbasin - 1 Sink - 1

Loss Rate: Scs

Element Name Percent Impervious Area Curve Number Initial Abstraction
Offsite o 78.64
Meridian o 80.16 o
Subbasin - 3 o 72.81 o
Subbasin - 4 o 70.32 o
Subbasin - 2 o 73.76 o
Subbasin - 1 o 79.41 o

file://hrgreen.com/HRG/Data/2020/201662.03/Design/Calc/MT-2/HMS_Output.html 1/53



3/26/24, 10:25 AM

Transform: Scs

Standard Report

Element Name Lag Unitgraph Type
Offsite 72.31 Standard
Meridian 60.1 Standard
Subbasin - 3 24.46 Standard
Subbasin - 4 20.46 Standard
Subbasin - 2 46.35 Standard
Subbasin - 1 28.51 Standard
Global Parameter Summary - Reach
Downstream
Element Name Downstream
Reach -3 Reach - 2
Reach - 4 Reach -2
Reach -2 Reach -1
Reach -1 Sink -1
Route: Muskingum Cunge
Energy ; Bottom  Side . . Index
El t M Initial S -Ti Ind N
;:j: Method Channel Length (FT) Slope ANNMES  width Slope Vz::‘liz::)‘le P:;:tholdme Parameter CeX;e:i): Sul;
(FT/FT) (FT)  (FT/FT) Type Y
. . Automatic
Reach Muskingum X Combined Index
Trapezoid 1865.37 0.03 0.04 38.76 4 DX and . 1.33
-3 Cunge Inflow Celerity
DT
. . Automatic
Reach Muskingum . Combined Index
Trapezoid 1902.61 0.02 0.04 38.76 4 DX and . 1.33
-4 Cunge Inflow Celerity
DT
. . Automatic
Reach Muskingum . Combined Index
Trapezoid 2337.51 0.02 0.04 38.76 4 DX and . 1.33
—2 Cunge Inflow Celerity
DT
. . Automatic
Reach Muskingum . Combined Index
Trapezoid 849.59 0.01 0.04 38.76 4 DX and . 1.33
-1 Cunge Inflow Celerity
DT
Global Results Summary
Hydrologic Element Drainage Area (MI2) Peak Discharge (CFS) Time of Peak Volume (IN)
Offsite 0.33 241.65 0IJan2023, 14:20 3.14
Reach -3 0.33 241.33 0IJan2023, 14:25 3.2
Meridian 0.3 261.88 oIJan2023, 14:05 3.25
Reach - 4 0.3 261.88 oIJan2023, 14:10 3.24
Subbasin - 3 0.05 62.65 o1Jan2023, 13:30 2.8
Subbasin - 4 0.04 47.38 olIJan2023, 13:35 2.65
Reach -2 0.72 536.09 0IJan2023, 14:15 3.11
Subbasin - 2 0.12 103.28 oIJan2023, 13:50 2.84
Reach -1 0.84 621.27 01Jan2023, 14:10 3.07
Subbasin - 1 0.05 67.1T oIJan2023, 13:35 3.22
Sink - 1 0.89 649.23 oIJan2023, 14:10 3.08

file://hrgreen.com/HRG/Data/2020/201662.03/Design/Calc/MT-2/HMS_Output.html

2/53



3/26/24, 10:25 AM

Subbasin: Offsite

Area (MI2):0.33

Latitude Degrees : 39
Longitude Degrees : -104.57
Downstream : Reach - 3

Percent Impervious Area
Curve Number

Initial Abstraction

Lag
Unitgraph Type

Peak Discharge (CFS)

Time of Peak Discharge
Volume (IN)

Precipitation Volume (AC - FT)
Loss Volume (AC - FT)

Excess Volume (AC - FT)

Direct Runoff Volume (AC - FT)
Baseflow Volume (AC - FT)

Standard Report

Loss Rate: Scs

78.64

Transform: Scs
72.31
Standard

Results: Offsite
241.65
o1Jan2023, 14:20
3.14
86.48
30.69
55.8
54.89
o

file://hrgreen.com/HRG/Data/2020/201662.03/Design/Calc/MT-2/HMS_Output.html
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3/26/24, 10:25 AM Standard Report

Precipitation and Outflow

Precipitation
Excess Precipitation
Outflow
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3/26/24, 10:25 AM Standard Report

FLOW-CUMULATIVE (AC-FT)

PRECIP-CUM (IN)

Cumulative Outflow
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3/26/24, 10:25 AM Standard Report

Cumulative Precipitation Loss

1.5
=
=
=)
=
)
Q 1
()]
%)
o
-
[a 9
=
e 0.5
4o oo
o
0
03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00
Jan 1, 2023 Jan 2, 2023
Time
Baseflow
1
0.5
—~
0
L
©
18]
2 o
@
=
o
-
[T
-0.5
-t 03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00
Jan 1, 2023 Jan 2, 2023
Time

file://hrgreen.com/HRG/Data/2020/201662.03/Design/Calc/MT-2/HMS_Output.html 6/53



3/26/24, 10:25 AM Standard Report

Precipitation Loss
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3/26/24, 10:25 AM Standard Report

Soil Infiltration
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3/26/24, 10:25 AM

Reach: Reach-3

Downstream : Reach - 2

Method

Channel

Length (FT)

Energy Slope (FT/FT)
Mannings n

Bottom Width (FT)
Side Slope (FT/FT)
Initial Variable

Space - Time Method
Index Parameter Type
Index Celerity
Number Subreaches
Maximum Depth Iterations

Maximum Route Step Iterations

Peak Discharge (CFS)
Time of Peak Discharge
Volume (IN)

Peak Inflow (CFS)
Inflow Volume (AC - FT)

Standard Report

Route: Muskingum Cunge
Muskingum Cunge
Trapezoid
1865.37

0.03

0.04

38.76

4

Combined Inflow

Automatic DX and DT

Index Celerity
L33
I
20

30

Results: Reach-3
241.33
0IJan2023, 14:25
3.12
241.65
54.89

file://hrgreen.com/HRG/Data/2020/201662.03/Design/Calc/MT-2/HMS_Output.html
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3/26/24, 10:25 AM Standard Report

Combined Inflow
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3/26/24, 10:25 AM Standard Report

Outflow

250

200

» 150
[T
C
=

9 100
[T

50

0

03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00
Jan 1, 2023 Jan 2, 2023
Time
Flow Velocity

5
@

= 4
L

5 3
e}
-
s

i 2
=
o
-
[T

1

0

03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00
Jan 1, 2023 Jan 2, 2023
Time

file://hrgreen.com/HRG/Data/2020/201662.03/Design/Calc/MT-2/HMS_Output.html 11/53



3/26/24, 10:25 AM

Subbasin: Meridian

Area (MI2): 0.3

Latitude Degrees : 38.99
Longitude Degrees : -104.57
Downstream : Reach - 4

Percent Impervious Area
Curve Number

Initial Abstraction

Lag
Unitgraph Type

Peak Discharge (CFS)

Time of Peak Discharge
Volume (IN)

Precipitation Volume (AC - FT)
Loss Volume (AC - FT)

Excess Volume (AC - FT)

Direct Runoff Volume (AC - FT)
Baseflow Volume (AC - FT)

Standard Report

Loss Rate: Scs

80.16

Transform: Scs
60.1
Standard

Results: Meridian
261.88
0IJan2023, 14:05
3.25
7977
26.6%
53.14
52.44
o

file://hrgreen.com/HRG/Data/2020/201662.03/Design/Calc/MT-2/HMS_Output.html
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3/26/24, 10:25 AM Standard Report

Precipitation and Outflow

Precipitation
Excess Precipitation
Outflow
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3/26/24, 10:25 AM Standard Report

FLOW-CUMULATIVE (AC-FT)
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3/26/24, 10:25 AM Standard Report

Cumulative Precipitation Loss
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3/26/24, 10:25 AM Standard Report

Precipitation Loss
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3/26/24, 10:25 AM Standard Report

Soil Infiltration
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3/26/24, 10:25 AM

Reach: Reach-4

Downstream : Reach - 2

Method

Channel

Length (FT)

Energy Slope (FT/FT)
Mannings n

Bottom Width (FT)
Side Slope (FT/FT)
Initial Variable

Space - Time Method
Index Parameter Type
Index Celerity
Number Subreaches
Maximum Depth Iterations

Maximum Route Step Iterations

Peak Discharge (CFS)
Time of Peak Discharge
Volume (IN)

Peak Inflow (CFS)
Inflow Volume (AC - FT)

Standard Report

Route: Muskingum Cunge
Muskingum Cunge
Trapezoid
1902.61

0.02

0.04

38.76

4

Combined Inflow

Automatic DX and DT

Index Celerity
L33
I
20

30

Results: Reach-4
261.88
o1Jan2023, 14:10
3.24
261.88
52.44

file://hrgreen.com/HRG/Data/2020/201662.03/Design/Calc/MT-2/HMS_Output.html
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3/26/24, 10:25 AM Standard Report

Combined Inflow
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3/26/24, 10:25 AM

Subbasin: Subbasin-3

Area (MI2): 0.05

Latitude Degrees : 38.99
Longitude Degrees : -104.56
Downstream : Reach - 2

Percent Impervious Area
Curve Number

Initial Abstraction

Lag
Unitgraph Type

Peak Discharge (CFS)

Time of Peak Discharge
Volume (IN)

Precipitation Volume (AC - FT)
Loss Volume (AC - FT)

Excess Volume (AC - FT)

Direct Runoff Volume (AC - FT)
Baseflow Volume (AC - FT)

Standard Report

Loss Rate: Scs

72.81

Transform: Scs
24.46
Standard

Results: Subbasin-3
62.65
oIJan2023, 13:30

2.8
12.83

5.52

7.31

7.27

o
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Precipitation and Outflow
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Cumulative Precipitation Loss
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Precipitation Loss
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Soil Infiltration
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3/26/24, 10:25 AM

Subbasin: Subbasin-4

Area (MI2): 0.04

Latitude Degrees : 38.99
Longitude Degrees : -104.57
Downstream : Reach - 2

Percent Impervious Area
Curve Number

Initial Abstraction

Lag
Unitgraph Type

Peak Discharge (CFS)

Time of Peak Discharge
Volume (IN)

Precipitation Volume (AC - FT)
Loss Volume (AC - FT)

Excess Volume (AC - FT)

Direct Runoff Volume (AC - FT)
Baseflow Volume (AC - FT)

Standard Report

Loss Rate: Scs

70.32

Transform: Scs
29.46
Standard

Results: Subbasin-4
4738
01Jan2023, 13:35
2.65
11.41
5.26
6.15
6.11
o
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Precipitation and Outflow
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FLOW-CUMULATIVE (AC-FT)
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Cumulative Precipitation Loss
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Precipitation Loss
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Soil Infiltration
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3/26/24, 10:25 AM Standard Report

Reach: Reach-2

Downstream : Reach - 1

Route: Muskingum Cunge

Method Muskingum Cunge
Channel Trapezoid
Length (FT) 2337.51
Energy Slope (FT/FT) 0.02
Mannings n 0.04
Bottom Width (FT) 38.76

Side Slope (FT/FT) 4

Initial Variable Combined Inflow
Space - Time Method Automatic DX and DT
Index Parameter Type Index Celerity
Index Celerity 1.33
Number Subreaches I
Maximum Depth Iterations 20
Maximum Route Step Iterations 30

Results: Reach-2

Peak Discharge (CFS) 536.09
Time of Peak Discharge o1Jan2023, 14:15
Volume (IN) 3.11

Peak Inflow (CFS) 535.98
Inflow Volume (AC - FT) 120.33
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Combined Inflow
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Outflow
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3/26/24, 10:25 AM

Subbasin: Subbasin-2

Area (MlI2): 0.12

Latitude Degrees : 38.99
Longitude Degrees : -104.56
Downstream : Reach - 1

Percent Impervious Area
Curve Number

Initial Abstraction

Lag
Unitgraph Type

Peak Discharge (CFS)

Time of Peak Discharge
Volume (IN)

Precipitation Volume (AC - FT)
Loss Volume (AC - FT)

Excess Volume (AC - FT)

Direct Runoff Volume (AC - FT)
Baseflow Volume (AC - FT)

Standard Report

Loss Rate: Scs

73.76

Transform: Scs

46.35
Standard

Results: Subbasin-2
103.28
01Jan2023, 13:50

2.84

30.52

12.78
17.74
17.55

o
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Precipitation and Outflow
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Cumulative Outflow
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Cumulative Precipitation Loss
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Precipitation Loss
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Soil Infiltration
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3/26/24, 10:25 AM Standard Report

Reach: Reach-1

Downstream : Sink - 1

Route: Muskingum Cunge

Method Muskingum Cunge
Channel Trapezoid
Length (FT) 849.59
Energy Slope (FT/FT) 0.01
Mannings n 0.04
Bottom Width (FT) 38.76

Side Slope (FT/FT) 4

Initial Variable Combined Inflow
Space - Time Method Automatic DX and DT
Index Parameter Type Index Celerity
Index Celerity 1.33
Number Subreaches I
Maximum Depth Iterations 20
Maximum Route Step Iterations 30

Results: Reach-1

Peak Discharge (CFS) 621.27
Time of Peak Discharge 01Jan2023, 14:10
Volume (IN) 3.07

Peak Inflow (CFS) 621.77
Inflow Volume (AC - FT) 137.46
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Combined Inflow
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Outflow

600

500

400

300

FLOW (CFS)

200

100

03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00
Jan 1, 2023 Jan 2, 2023

Time

Flow Velocity

FLOW-VELOCITY (FT/S)

03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00
Jan 1, 2023 Jan 2, 2023

Time

file://hrgreen.com/HRG/Data/2020/201662.03/Design/Calc/MT-2/HMS_Output.html 44/53



3/26/24, 10:25 AM Standard Report

Subbasin: Subbasin-1

Area (MI2): 0.05

Latitude Degrees : 38.98
Longitude Degrees : -104.56
Downstream : Sink - 1

Loss Rate: Scs

Percent Impervious Area o
Curve Number 79.41
Initial Abstraction o

Transform: Scs
Lag 28.51
Unitgraph Type Standard

Results: Subbasin-1

Peak Discharge (CFS) 67.11

Time of Peak Discharge 01Jan2023, I3:35
Volume (IN) 3.22
Precipitation Volume (AC - FT) 13.01

Loss Volume (AC - FT) 4.48
Excess Volume (AC - FT) 8.53
Direct Runoff Volume (AC - FT) 8.48
Baseflow Volume (AC - FT) o
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Precipitation and Outflow
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Cumulative Outflow
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Cumulative Precipitation Loss
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Precipitation Loss

0.2

0.15

0.1

PRECIP-LOSS (IN)

0.05

03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00
Jan 1, 2023 Jan 2, 2023

Time

Direct Runoff

70

60

50

40

30

20

FLOW-DIRECT (CFS)

10

03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00
Jan 1, 2023 Jan 2, 2023

Time

file://hrgreen.com/HRG/Data/2020/201662.03/Design/Calc/MT-2/HMS_Output.html 49/53



3/26/24, 10:25 AM Standard Report

Soil Infiltration
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Sink: Sink-1

Results: Sink-1

Peak Discharge (CFS) 649.23
Time of Peak Discharge 01Jan2023, 14:10
Volume (IN) 3.08
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Outflow
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Preface

Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution control can use the surveys to help them understand,
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identify and reduce the effects of
soil limitations on various land uses. The landowner or user is responsible for
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require


http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
https://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951

alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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Soil Map

The soil map section includes the soil map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP INFORMATION

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

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area:
Survey Area Data:

El Paso County Area, Colorado
Version 21, Aug 24, 2023

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

Date(s) aerial images were photographed: Sep 11, 2018—Jun
12, 2021

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
19 Columbine gravelly sandy loam, 211.4
0 to 3 percent slopes
7 Pring coarse sandy loam, 3 to 8 6.5
percent slopes
83 Stapleton sandy loam, 3 to 8 338.4
percent slopes
Totals for Area of Interest 556.3

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
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landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.
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El Paso County Area, Colorado

19—Columbine gravelly sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 367p
Elevation: 6,500 to 7,300 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 46 to 50 degrees F
Frost-free period: 125 to 145 days
Farmland classification: Not prime farmland

Map Unit Composition
Columbine and similar soils: 97 percent
Minor components: 3 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Columbine

Setting
Landform: Flood plains, fan terraces, fans
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile
A - 0to 14 inches: gravelly sandy loam
C - 14 to 60 inches: very gravelly loamy sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95
to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Very low (about 2.5 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: R049XY214CO - Gravelly Foothill
Hydric soil rating: No

Minor Components

Fluvaquentic haplaquolls
Percent of map unit: 1 percent
Landform: Swales
Hydric soil rating: Yes

10
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Other soils
Percent of map unit: 1 percent
Hydric soil rating: No

Pleasant
Percent of map unit: 1 percent
Landform: Depressions
Hydric soil rating: Yes

71—Pring coarse sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 369k
Elevation: 6,800 to 7,600 feet
Farmland classification: Not prime farmland

Map Unit Composition
Pring and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Pring

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Arkosic alluvium derived from sedimentary rock

Typical profile
A - 0to 14 inches: coarse sandy loam
C - 14 to 60 inches: gravelly sandy loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00
in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 6.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: R048AY222CO - Loamy Park
Hydric soil rating: No

11
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Minor Components

Pleasant
Percent of map unit:
Landform: Depressions
Hydric soil rating: Yes

Other soils
Percent of map unit:
Hydric soil rating: No

83—Stapleton sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 369z
Elevation: 6,500 to 7,300 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 46 to 48 degrees F
Frost-free period: 125 to 145 days
Farmland classification: Not prime farmland

Map Unit Composition
Stapleton and similar soils: 97 percent
Minor components: 3 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Stapleton

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy alluvium derived from arkose

Typical profile
A -0to 11 inches: sandy loam
Bw - 11 to 17 inches: gravelly sandy loam
C - 17 to 60 inches: gravelly loamy sand

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00
in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None

12
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Available water supply, 0 to 60 inches: Low (about 4.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: R049XY214CO - Gravelly Foothill
Hydric soil rating: No

Minor Components

Fluvaquentic haplaquolls
Percent of map unit: 1 percent
Landform: Swales
Hydric soil rating: Yes

Other soils
Percent of map unit: 1 percent
Hydric soil rating: No

Pleasant
Percent of map unit: 1 percent
Landform: Depressions
Hydric soil rating: Yes

13



=N Grandview Reserve FDR
|_+%J Project No.: 201662.03

HRGreen

Appendix B
Topographic Map

Page | 10
N



FIG.1

\\\\k\\
IS~ N\
sl 77—\ VNN -
= \\\\\\y_\\w\s\wwwy/%;%a,&M\%\\\7/
== LI /,/@///W\\\g\gi 1. TGN == TORN\-
\\\7:////;/%//WH(IH\$&\\\\:\_, || /, M VAN TN~ T //////////J////// N -
- :E///W\MM\\\&\S ERRRR CUONN T S ~ //////(w///////J S~
=== VON\\.N\\\\\ TRAAR R R T /////(ﬂ%///m//w N
—===="_ (T _ VN SIS T N NNNSE e |
— === — // \ \ .= ~ O \ AR NN 0 e
====== :J:\\ (| / \ RS < | Z IS /C5J/// 1
=== cro b g - 2/ \:?%w,»///uxz/ =
IV\\////// | ZA \ AN N//JE+ A /C\ [ TR0 ~ N m
W\\\W/ﬂ/////ifw/// NN /////NT// /S%/////Em_/._/f \ N\ /J///)/// =
== SO nEE O S g e RN NSRS, I
N\///;// NN -~ T — AN /f/ O X
- P N\ N\ = ~ N \ 1L NN ~ O~ N
V// \\://////V///I///// A //// ~ /_AMG// ~ N A\ \ -~ ~ /\A -
i ,_:\1 //VH\IJM/M/////////IJ// R S N2 — AN S R Oy Z
NNk P SN N T SRS R NNt b <
Wi NS 20 = NIRRT RO NN N\ ARG N\L 9 9
f\} \:/\m\\\J/J///é/}_:I/_ //f\t\\\////J//////m/ /////wnm// O -\ & wa I8 a
Efﬂ/_c\\\\/w\u\\\g\\\z/ R - NN AP e FOYoE 8
LN \\\\i\u\w\\nﬂ\\\\\\nmsww/rﬂz\/// Do N g9 L
i ::/?W\u\s\\_ mm\\\wm\wmm\uwﬂy//ﬂw/x/ NN | B oooe p
/?r ///M/// N &\I\:r MN\\“H///W///F)/// O NEEEAT O
WS NN 8 NN PR J Zobtouin Z
AMERSENNARY =1 SR IR < WSzSaouo =
ﬂ//f/m//////c//f////_LvL ! /E/J////// N f SElZorx 0
o \ \ = M\ \ noSnEt = dd
AR gz N \V N )/////ﬂ/// AN . SaZoBR >
//)////////////J////Jmm /| JEN ////N//( - 532325 L
A //////////// oo { RS NARANN ~ mmesww —T
//////Z/////)//\ 7 ///J// ' ////?// \ B55E6<Y AEIE
N WML O ) \ B L E- S &
///4//7?///////\ : SN / SUglzz I I E:
NN ATARNCEENY \ FEZEEL
— VN \ : ) Eh S50 S0
Hw//?/i_::,l// O :,/// R D \co\ \ os@s@< .
L,/v\::\t_:///ﬁ//// RIS N\ LN . SEES R UPARNA VR \ w282 b )
SIS S SR RS SN BE EEEEL 5|3
UF\\\IWH/JJA/// \ RO w4 VAN .\ 53 O NN z2]s
ux??\“\ﬂ/(ﬂ///// / <KD RN VO EL VY /:, 2353239 =ls
ﬁuc\,_\m\\m\\\ﬁ///w/%w//m ROV //// N /// /%mi//c/rf,:, _H_Mmm__mm sl
— S~ . ~ ~N = =
\\\\\\V \, ://ﬂ/////J //>//)/// TN ///////) /////U///ﬂ/////u,/:;\; m&mmmm -
L Y ::////// VAR NN DN /&///(//////// WA\ T O //E: EAOAWS \_J o)
//// ﬂa/\ H\ ﬁ\ : F/// \ 7 \ ///////////////J// m%//// /////////// //,:: ! TRW%WM\/_V an %
N { \\ \ . , I\ — == —=- 0% Co O e = shi<E<uw
/////////W// o e\ N /:/(\\\l\l////////./////_&w ) //////2 :_::\:E\ 082825 T s
EERARUANR W SN AN /, ft\%ﬁt)/// ////m///:/: > /i//,fr,:_:ia\ z3E3ES 3 —— [
N RRAT Y i
N . ) \ O\ \ \ — .7 7 ) I\ \K\\\ Y //:f/m FE9A98 ®
:///////v%//,?, /.// ///// N ’ \:.\?wm/::,:\ e ://////ﬁ/ﬂ wmm%wm .
ARRERER A\ /::.://J//// AT vt ,_ng.///;:iw\\\wm\//Z/,%W 2EEERS o o
,:/:r/,_C#jvjv}:///r/////// CLo B VEFESNEAN: & 7335958 3 -
VAR 71 /////////QJ i BRI TN & = °0 =
SURERN \\\\\\\\ Co <\ //// O\ v i ///M/////;/.F\/\\\\\\\///J////N N ol< -
VAR RN A FONNE WV r 77N o //////////f/l(\\\\\/J///// \ =
NN RN J//////Mm///ﬂ/uu\\\ﬂ/ﬂ////////ﬂ
D N e \//\J//\H/lJUNHMHMIU/NJ// S N
Ns///dz \\\///./,// N - \\UHNN//U/N(//////.///////
/(.HI/U // /\\l\l/ NN N ////// :\v\\\\\\ " \./( - ~SN\\N\ ///7/////////(
NI/// D S LN ////i\\\\\\/ I NN
///////\\J N OO is\\\ \ \,r)\ s\////f <N
J/\,;;//\,f\//// SOV //A/&\,&\\\\HH/;S<M<\\> ANRNERNNGEN
1)) I B N\ W=\ IR A N -
)1 <\ N \ / — , J ~ . — W\~ — N — —
}c R, NN RN //E:\\\ﬁ“\\ /////:a/wwﬁﬁ\///\ AT — o
;///3/ ////N/////// \ /E////,Aﬁt,mﬂw/J)////:/?/V/W/N/\// /\N/////////// -~
NN NN ALY [y~ N2n S U, N ~
\ f/\m,r/ /////M//M //////,é__s\cb//:_“\//\v\\vw///y/ ,//,\\///ﬁw/ N /\//\/M/ i
////\\//,//// ///////////:\\\\),:_H(\\\\)J_g,/\\// ~ /////f T~ [
RIS AN RAREIN /////i\/: (\\\J;/!\)/()// N G P W
PN SN :R\\\i?@fi\\\n,/ﬁmfz/(a\///@/ MEDES SN 7
. \| S ~ ~ //(/(I/\\/ ~ v
SRR B3 A/ AN N PN I
~ /M\J J i\«\af > HJvaA\\\xv\////”/ ~)y) //.(///\)///\ AN ~ 7
WU ::\\ 237 \\\\\\\\v\\\)/;\\\\/s >/N/////D \\:// f//“w/” N
! n 207 W Vel ////Qc\\%»/fy(\\ ey
Wi SRR e NN N = e
///t\ LU~ v ) £ 5 ¢/ )
BN NS N N2 T
\ N Zx\hn//\ﬁ/ ;x\\)\\\\xl,ﬂlx \\:\\\\« AN
N W\ 7% a /
R ///\,w?\\ﬂww N w//,&\w,\\\ VAN =2 BN I3
AN NIV AN NN R
fv\\\\\\\\\\\‘/ Iy 1 X7\ N\~ 7O - N
Mt 7 N\ :\\\-)./ﬂ\\ . N/ f//ﬁx\\&\\\/ﬁ//ﬁ —
(2N WA (M= NSRS o
(BN )/%%//W\/\\V\)//U TS ~——= - NGRS ie
SN P =N
. NS U(\\\H\\\“)f)/(”
N D/N@@ )/ ‘?ﬂ //,///Wu/,\\u\w\\\HHH\m\\\M\M\\M\HMMM//// L X 5
N7 SN f\)/(\\\w\m\\\\\\nw\xw/////f/f QW
N AN \,é,”,_é\\“\w\\ et T EN N f///w/%/ﬂ@/ﬂ
NG 72 S TR 2~ ~ =\, W
= WS 787 7 VRN
=K N Z 2, )27, 2L
=Wz NS SRS <=
\J,S\\\\\mwful/////i\\z/\\\ ! 1=, A
W1 95 == Nl S i
o\ ﬁf/w//////s//\\\\\\\ AR
XY N\ g LSl
Al A7 AT, Y AN =)
== VI AR JJ\\ 25 \\\\\\c
SNt A N\ W A
SN A= \\\\x\\\\\\\\\\\\&\ﬂw\\
SN I3 ) ¥ S ===
ISS2 i m\\\\s\\\\\ﬁw@w\\&\\ww\\wﬂw,w\\nwwwﬁ//yw
===f= u\\i\é\\\\:_Smmu\ww\\\wm%\\\
SEAY S AN W
= T 2= g o
::\///j/,/,:_;\}\&\\\“\\M% VA
W2 Nam Y 8N .
a\\\o\/@\x\\\\\::\ U N 3
777! 2 \\\\\\:(\\\:2 AN \ &
Lo (1> =) (N \&
A ="l \ S
by e 2 A\
Y e S
g S W
S NN » 3
A ////,W\HWM/“ N 241 =
R N e
TN NN UG -
NP Y~ = bz
\ s A N : o - ZI>
N D \ Ty AN 22
\, {1/ \\«\\FL - S RS
/2 Zmeenill o zgomf
~0M N
A|U_.O./ 7 Co._w.v =
=g SJJ _
. L Z29 A_._.w+/ /S o
- Z3 ow S?.. /[J L=
— AN ~ + —
\»,&/ %W“H NGRS Yt - //&M, %1_////./4—\
\/f/w\\w/)// //vw/ \”{\/0“0/// /N_.W:/Qu///////.J - _7 >
s NN AN e (-1 R | ANNT
SRR RN AN\ i A oo | A s
\/fﬁ ///ﬂ// ///“ \ﬁ()/// //Emh_u/ /MI)/A;\\ _ﬁ\\\\\\\
o\ SN N RRNENGT N - AR e -
O AN T Y ~ - tesg "0 Y | =z
AN\ NN RN NN U~ Y869~ 2= Wy |7 T T T
AN RS EE TR RS i
\ \o N M V03 69 m,m,b o \\ { \\\ “\\ T~
N SN ///J/./// =& - 1 \\\li\\\\>(
A N\ A\~ /ﬂ /_|zn|v —_ ) iR .
NN R ~ O T -—_
/// /’ N \ T /nl/N
“ — //Nul/ n AN D
N W \ === - 5
<~ \ ) o5 . v~ ~0
///¥,3T1/ . m
~ JNW/C+/ ~__ 7))
~ [ low wd 0,
~ // Nz 0 F_” o~ 1/”"( /@ﬂ@\\
Z ©o> //f Dg C_..._‘.u/l/;/ ((J - )
SR AN /,ﬂw/_&n// N e~y
,m%/// %m,//////M/bv@.///zf /
///// N\ //Q@/// K/ -
O N //// N /owu,// Lo Nkt
///////\)//// J\){H
zo\ L\ <\ 4 — N —
o= .\ V- — ) T~ ~
=E=1 //mm%nl/ix/ ™
BN N R L~
R AN B oo //(1\\\\&\151 -—
B ) S— \:._nw//:///b@///i\i rrf\\\kﬂ///
& RSN LR £\ egpa S/ | =22 Eseg %
VAT IR ERNCA RN\n,f/\mmw@,z,n:ﬁ\ 150" \/zﬁr\//mm@///g e
T LIRS NNERIRN - 1y MWDA\.wmumw:/fm\::\\\\M\\m\kx)/«\\x/?w\>/<// 2o ) Wlogd oy 7
: \ \ /// /ﬁ ﬁ// \ N D \\PN _;l/,Tﬂ\lg.xE4/f\\9\\\\\ \\\;Q// \Q/K/\/\\// N\ 6o ¢ Vm\.\\\\M\\\\} (
N ///ﬁ // AL N\ N////N// R0 ///// /J////ZQ\; _ 1\ - 3 2. Q7 0% 7 m/_s\:\\voh A :\\\\H\M\\.\W m@,(\\\lm&»\<>)////// /Q\M\D\WHQ\\N\ Lo
VLA N AN \ \ N W - (2 A S 2 Ww " N / [ —~ - (,\\\/.l \/\/(.l/ AN e S0V ) &= )
N NN NN\ N R N\ B { -5 Ty N D (f /e COopi —~ I NN P s/ ez |-
SRS RSN NN RN NSRS, OV e Y AERY NIL . SN NN oy — —— ~7 \\l\\\\\\M\\V PEZANRETIEANE S
RN NN SRS AN N\ B N Sz == AN TN SAVEET SO e G BRI
7 NN AN NN N N AN (OIS e c¢ P 70869 W)y g Go-av T Jv\\\&\w&ﬂ& 7 Lo Fo |- >
. A N O N NESAIR S ~ VAVt ,‘(/J v © /E1////zw//\\\ 95 /! N\ ([, 2/< ////\.\/.\( [ \\\\\\wxmh \\)/K, BRI = — z =z
//WM//WMMW//@/ //VJA//// O 71////// ) fm\“m m,/nwaf//){ﬁﬂﬂit h {:{: fi:wn\\\)&m/ 9969/ ' —~ , C /%\\ 7/« ws«%//ﬂax\”.rﬁ Hwﬂ,mwu 7 <
NN =83 N LA ~ 5" eS8 == R AY S NN I SR AN A e o &
~ ///ud/ﬁmo./// { NN LA \ N ) —— = /r///“llmmmm ) \\\: A//,/l \ ~VA T 3\ \\\\\\ 7 S~ AN VR ¢ — (@) &
MO NeE8 LIRSS ONV NS LB O w%(/ii\fiw \\\\\\\\\::h PEZY AN RN /:\\\\%\\\% Nt ety o | S & >
N L0 N 2R = . B T = — =7 - \ N N = -~ N o R - %
\ \ /,//@/%%W/Whmm o3 [V /m_m%W/JM/J 1 ﬂw ? \\\\: | ,As&/ = x//\(/(p_(\@@/@/é\i\\\f\&\ g////zax/ﬁfﬂ/s/&f\\)r/)/ﬁ C S L&
/ . //////w/wj///ﬁ/m_m@ oY me — 112 ,:f\: RV = N O Ié>/1/4/Q/\2/( ~ r = wg
\ Ly P////S 2 PSRN /;/// ( L\ ! (~36g', " lv, 2= f\\ﬂw\&k\\\w VTN S oS- = w wao
NS -== // ANORNE /i:////Wi/\\// <</\&<\LJ\\A\<W«{M\\V\\\\>/ Mo /\fll(///\\\JmH/m g 2 i
' WA TN VAL DNRNSRLS LN AN ) NToTT— — = 89 o sf
| NGO % RRSATIANRRNG ST A PRI oo TTIeo e : 858 3L
- _ G N _—— NAY — /(\\Nz\\s \l\(/H ~D s /f\l‘v/f/‘\l\l)/\“ [ =
. N DR NN CGNAN NANN VAR \\w;W?M/Z}/\/w N P = 25§ b &9
, N N \\ SO WA W= T SR S RN N . T~ ~= o E & g a9
~ //(J/nm N ///// /// \ | o~ ~ 7\ \ \hf \\\ 7 ¥\ \~— \//B AT N——— _ L @9 5 (e) Z W
| N NGRS %qq////// //////,/J AN ::f//,,\\\\\:/f/\ﬂ\/JmU///(HIH(\1> = ox 2 Z <>
| SN DN AN VN VD TN R C\\\\v\L\\5>x//< N)JiTﬁfﬁ\L\(?\rJ///HHHH/ - = 0o
N CASG NI AN SR ~ o P A e T W) AT Y B —- - ~ N
\ NSy, NIRNRN AT N UNER A e 2 :m/{(\l///u/l//\/// NI
1 UIN 7 NN ShNA VAT PP SN N N r)/:«\w)rn“Az//<\a////I/H\M |
/ N, RN NSRS ///r<\\/ R \\\\r\\s/ N\ A /HM)H///(I(\\M _
~ W, h////////V/ N /// W\ a ) IRRRER ////J\\\\\\\\J PE V\J//\\K\ \\J////l/ SN |
= - YO ARTS D 3 bl - « gt =~ S\~ 3\\&\(\\“| N AN _
/8 < Vb AR AN SWIHENIR \ — =T F\&NW\\\.\\\/ <, > ////“\H\ o~ ST =S N\ ||
x ~ iwh///gz«,mj/ | A: Vs~ LA TN s A //?\<!\\\\221/ AR ~ < ) _
u AN \//uuf/rzva_ TARS /////&/(f//a{wf\\ AN Zsi =3 \M\\\s\\\\\fUN/\\MM/HMMﬁw = |
o el o2 AN O ST\ M ANSEIFIN e~ B SO RS LTS S o |
<A //d///L/— /Nﬁ/ﬁA\ AN NN\ >~ ~ - 4& ,\\\\\/\\// \\\ - //J\// - / \\,JI\W\SAHM///JI/\\\:\ _ 7
- f////////%w///M/.MM«/M//,f/) N //A\««V“(lffﬁﬂ\\\\\U;A\2r[\\\\\\\ \>rJ\\Hﬁ\/d\\\\\)?\ w N
N N\ SN =SS - NN (\l/\\\l\\\.)/l e AeICY 7
A NS = Seoso. - W Z A e VN/\&\MMM»\\U\MMW/N\KC\\x»/%/f -\
: N D W@ﬂ/r/////bHﬂNIW/JJJ\éTW[V&NHVA%MRKUJ\MF\\N\HHMN\H\\\\HSW%\,\M;UU/i =\ } o
N /// S-S NW//f//HM\J\oM\\,/ﬁi\\MN\\\W\\@\/L\1““”\“\“\”\“@\\»n\“\\\\/ /Jrf\ - o \/f,
NG ////«l//Lfﬁuﬁ“\l\ﬂmmmﬂﬂ.ﬂl\rlﬁ“m\\ﬂ\\/ AN 7S S NN
N NN — = T = JP\\\\NW\\\V\%&H/N% /r(\\\/lfl/// SN
N )//ﬂl LJN\\v\J “y ((\\\\W// \\\)//(M.H\WUA\(\\Nﬁ\\\\\\\\}/////////ﬂﬁlﬂfw%ﬂ/ﬂmﬂ//////&
N T A =S /\\HH\)N)&ﬂ \\\\\\\UU////W(JL\ \J%////\,Wﬂ//,
e Vi nmw\\u/ﬂw& i S RN TR
IMMMWHWWWWWWWM&@W%WQ%
—— I/IIIIf/UI/Wﬂ//%/IHI/,U///(\ e

/.
|
I
I
l
l
l
I
l
l
I
I
l
l
l
||
||
|
| |
l
l
|
I
!
i
I
ljl
Il
W

LS
;4

—

\ .
& E.ho =
—l_



FIG.2

//J/l/ I// S
W)\//W/WN//,\\A
R N I
—3 g o
= N }
z z EST-9Q L
— 7/ .
W 0 mm n_Hu5 mmmr\l ,/N N -
zZ D o9 S7f)/ ) —
S  zz 83358 o D | N =7 3
W w_._M._ E o EQ RANEN /oY o 2 9 o
> ~Z D& @& N ) wa 8 Q
o O » B n PO & Towo @)
S [ 3\ QX Q FZIzE
L QN VX &) FEEZE o
58 CAOSL LA Qe <=2 H-
5 - o e CeE8%y 2
R T gSzsol ?
$ #d&p / 253525 g
z Y zs AT S § SaZaflg o
< = OS] NS AR ~ <0<y X
B T 3 E o == s N mCMCUH o
o i B S zo \Z | @4 woezxd ~lu |
L ow N » 5%+ '0 - mopo<H ol
>0 wZ /ﬂ|+ = N ,YBV:GC Ol
E i O NG R 5 SLuz2% o o
O Zz 9 '8 S0S2< & o
o Z 0 \ w \ L N NRNRET F
L < e \\ @ \&. p 05<sSo?
o W 0= \ o\ B FEh~n~0
> X ///?/ 52020
w o NS EMEMEA
I\ // N\ SUKUK - 3
RV \ 533534 5|3
| N \ \ 7 EwV:UV:W o =
ﬂ\ / 4 NALAIn_LS 213
- ) .o W, wa 210
SN v CEEYEZ Sl
AN h =<8
/ LHLAHTS
NARNA N Ul <& c
N SAD N W>¥>xQ \] ®
oY O \ Tmoog N
. NN ,. GETEXD aml -
YLD // b : Ozozoh A
/ YO L 252E22 s
EI L —
: . C=Y g ,\\\x\\\ ' mmﬁms,m L
) ~ L ™~ \:/ \ V\fm\\/k/ W%%%mo5 S
\// f///iﬁi%/\rw a F//r/)/m////ﬁ O_._H._mEmmw . 3
. C O WS SN AR DELELY & (A
/ N r/ //(/ //// //////E SU%R8G W ,mmm“ﬂ_ o
. N\ T EANNN TN N m| 238588 z N 3
/ ) 1/5( = N\ N ~ N =
. 1774 WS IEN NN //_ 5|
N (£ ===\ NN, 2= o
AN SISy
— NSNS B IO -
IO HTANSEE N A
= e
~ = — .
; A B JTDSERNN »
.ll\\.ﬂ]\/ - — — . ; v T —~ e
N NN | (O :
S=3 0TI TN ///////i:s\\ - \\:/7,)/\\\/////,/[ NN
SO SR NN ;\s\x@}/::r) AN N N TN
SRS SN ////// ?\\\()//\ﬁ\/(\////// NN o
U= SERRRNARR il 2= TS s S ,
KRN NN SONN //:::\\Q\\\f///%_,/ N AR SRR TINC T
TS NN N QN RN 0 SR
7////3/ ////// WO\ /////i::/ ///://(\V\H \ //\}//5/ V///%a///ﬁ///
NS\ ~ O NN il NHTHREN /// N <\ N\
SN NARIARN W I AR NN N RN
A2k PN NN f/ﬁ_\\\///: (\\\\)i — 7 A~ N\ — //1//%4////?
\ v ~ ~N > // \ //////\\\\ //g_ﬂfw\\ )x/ﬁﬁ/‘\)/( /// //// AN N »
azso///aa,://;3§§22:>&s;7num@«»mwn> O
NSRS |\ | 117 =27 A\ 2\ NN RN
AN SREESIN 7 AN
/?// N\ /w H\\\\\r\\\\\\\CW\\\\V\\////////S\ /N/.///\////\ \\///
Ny N PR LN WA Tl //////,\/:\\//INJVW////\\\\\\ﬂ/m
N ::\\\\\\\wﬂs:\\\\\;@\\\(\ AN AN =2 227 W
N FANaRtl 28 VAN RN 1}
R R PSRN - -~ g
A B0 . vv%%k\m SN 2
Py, PN W7 —— =
//////,@mw/mmné,«\ﬁ\\\w\\é» ) /) =
7/:/ {\\ “wﬂ//(\\w///%\mﬂj\\\\h/ﬁ_\\/// . o
//Cg\ ﬂ///;\ﬂ 2:%7/@\\\\ /?\/////\\ @
e AN = 7 ~
\\\/\\v\ E////i//\\\\\\\y/////\\ = w \ K NN NS -
< g/l VNS 2N N , W\ NN NS T TN \ O
- Q\m\\ NN = v RN A RRARANRRRANSR RS NN T 5
N7 A ;/ii/\w//\\x\\ N N - \ Vo O ANy VYN T N RN R )
T/W&\\\\m\//x,{\/g\\\f:\\\\»//MM&\\\\\\&N\ RN ~ DT8R IRCARRR RS NSO~ N |
)(\/%\////V/a\\\\li/\\\w\\\ﬂ\ L EEs s ) \ WL s O NN TRV
=N W///VV//W&\\\LQK\\\\\\\\NA ////)\>/,mw/ OO //// \ // I OO IR SO ,,
AN S E N s LT IN T U\
—~ (xr}” /\Wk\/]/v —~—~_—" 7 n,//[l((/! //
/((\\\\\\\\\\\\/U///WW/(I//\\\\“\\\\\ /o ///\\1//;\/\\/ \ EJY/// // /////A \ \ ///// - . // ////////J //// SN\ \
NSNS s N R SRR S —_— e WAL
HWW/J\\\@R\;\\\\\/NWMM//////\\&\ \\\\\\ﬂ“ < — V1 N , I , ! /p || “/ //N/ ///// N N ./// NC( A - O DC 0 \ ) \.. ="
SN RNSSEERNE I Lo By A Y XS N
w/////wmx\\o ,J_v:\v\\\?\é\\w\g»/\\w\mwﬂx\w\\\\\ksw\ 1\\//////f\\\///i C \ . /\ L < /L / g \\\/\
A
S 18] ) g oI O VU ]
=== Sl 22 SN W\ |
mwwﬁiim\w\\\»iw\\\\é SO0 NN e g s g
S0l L N VA Nz w2
L._ \c\\z/// :_éff_:/A\j/\\\w\\H/////(/ \ LY N [ ) ¥ O%/m _._/./ _hlu%
-G 22 Iy 1: wi(:\\\\wf//j Z \ I E N @ Yo 2\ ¥
M SRl <y =\ P RS ¢ O R o-
i NI 7 e VB R RS JBI N
/e R QN VS ZZIIRINER e AR T F - E e\
2y W, W72 20 27" L 1z | ?mn/ o2 ORI
N ==~ b8y SRR NEI AN AN
/S “ s BRI SENGENMON J
TS L EB odizal AN ( M
— = o< , wme NIRRT §< N A\ .z
T //ﬁ ) y ©_\ S 6\ | .
-~ _ \ //Tw,/ 82N1r/n_.|u7 e o AN z _ N m i
N SRS L,e2 I pa o OS\M (28N 5 o)
N : Z o /89 Z © \_Ioo// ,S%\ ~ - -\ - < \ m3 — 0O 4
N &, Yoo |0 0 R\e A zo - NOX |\ EI _w =
/x/ AN _”% | \ J_”n/_r ,_n._\LurD/ , <l O R Dw/ _n.vu._4/ /C+N4S m
/7 62 L N 0% o Nz o\NE SO D N _m-og %)
7, \ mt Zo\ W J N\ &+ » [0 % I Z25n [E QO N
/) \ los OF GRN / ( O T\N\EQ + nDe| zo-0g ~ N O]
\/ / ' \Tg ZRD} v K<ﬁ2 TM w~ | o»n ,/04 T4//m+ AN - > ) _
ﬁ\ m\\lu ( mn.m\\K\ .\\\ > b /lmm.u € N5/ _H%/Co._n.u/ .SO,///J:H _ (\\\'.\\\\\/& //
\NOH..‘\«S%\A/\ % \”, NO) ‘n—ZN O < m+/%2/ /QW@ /J n 7\\\\\\\\“/)//
I/DQ.Qf\ ‘ //d,/ S <) AN / Ooo./ ,_HM./ /S5// ~1 /m/. V«H V\\\\\\\\\z/\ .
//m%/ — // K \ J -y NN // ORN WWW-/?VG/ < ~ 2\ ///J/.) 7\\X ,.V\\\\lk\\\\\(/.//
//En.‘_‘.v N S\ /// N.O SN s 0o NN /f\J/ | F\\\ll.\\“\\)\//
////8.3 \ ¥ AN Q \ \ \ //P ﬂ/ / P //// /_S /////Mmmmw,/b ;\ | ﬁ\\\\ \\\\\\M/\/ ~
N ~ — .l\ 7 — — N
o ~ N //////. R Z/ o eg SARGRNEN /,m. . /H.A)v o ‘\\w\lww\\\\//\///
BT oo W LN - N - - //xm& P
Wi /////C CNowg //////. \ 3% zeQr | © N~ 3 A ‘I T TN -
- = R © o sl — . ~
= 5 ORI Viz g ///i/ OO CRrE8oN- T TN —o 3 .\J:\\\\\l\\\\\ﬂlﬂ)///
NN N — N ANNAAMAAN [l A CERBaE oL Ko} Y B N
m////%ffiuéyxsrxx// CUAE SO TON T-ANNNUEANN SR RN = =, 2 T TN b
TR == < —-0669 RN AT SRR N\ N S N RN S N IS A S o
) DV A N SRR NARE RN AR DA — 2 T L =T o AN o~ ~ 0~
\\\\»\a\)(//u//\f/////// SEN RN NN RN L 8g3 >, N\A?\\A/<>// N
m\\>1////////////// EOAANNONT NOW NN N Qe T Y= N
K AN~ SN NN D NN 4 /A o o [ 1 (N &) 69 7\ & ~
:_ﬁ/\\\\\k// S ///////// AN NN /(\\\:J,/fww///,/// //////m Q1 ~ N (pm 27N~
— ~ — ~ N X o RN R S N
///(,U‘\W(N 2//”/ = N //// //,W N\ //Z \ < \ W/f/ J/ _mm// /////////P e /f/ /\\,\.\\\/ ~
—_— 02 N 8 NNZ NV N O % N ONY - DN~ S, R
— =8 N N \= N\ NN R W7 e T AN ~ — V@@ Kﬁ N
o ¢ SN // \ \ VE R | ®) \ Z© AN NN — NS — 7 N P O~
//\/E;HIA// D \ / 4 C_..ﬂ.u \TO & b\\mz N1// \ // N NN - // ] » .
- N~ N\ Q . + [ @ I N~ ~ e -
N Qi JU@Q/// // NN\ B \Amm& \ < N ;; O +/_n = //// NN //J o - —~
///// N\ 70«/ N // W\ /r/ 3 X \ SR\ S 53 w_o._%rmm@//////§/////,_/» RS 1
~ \ N Y — v s Tl S NS NN\ o -1 —
~ \ ~ \ , NN X N S o \ \ o —— 0 ( —— N
] Y FAND SR R RN % N m&.\ww.//j///////\l SNt -
S , VNN SN SR A AN AT =S N
/ AN\, N RYyo -3 83 O & TN Ji\\?(\\//// B I N
Y NI &6l 6 ~_ It S SRR I
N m "Nz a B8 L8y 0% i S VN e =Tl P e B
L\ NG — Z D~z o m,l.f//nmmm‘ QO R NN RV (o2~ )i NEY | L \
[P N I § 2810 %N B B //////\\\\\m ) —_ r— ~ 959~ - \
N\ ) — (= @ W N — // \ w\\ \\\ J o~ \Y J769. / / N \ \
| N\ - ) — I, Az “T7$S4,N2\\\\\/i€: 77 AN APESINN K RN \
N\ AN L i g ANz LB m NSO TSI ) (/)07 = \)«a/\////// 0 Ai=deZ | _— N~
= ) /| RN A S : : o= zZ z gl Q% 3 =S8 \\/\ 2 \\\\\\\\\-l Qe Ny~ \ A S R VAN —~_ ™
2 TAL D N ES o35 liRe 25 /3a =8 /5e mmfwwgmmumﬁﬂ\\\:\ /7 :I\N///\\/\zéf(v/\//V\\\Q\\}\v\\x N e A T~
; SRV Lz \D & 5¢Eegona |- 2° ol mm}E% BSzg o9 (i ﬂ\\\\\\\)//(ﬂf()\ it nﬁxw\\\\%%\@ \\xxvA/#\>//JM/H\om@@///(//.U}
RO A BEREE SRR RS T A P IRRE-T T Ao NI R SN S N N ——
: ///Jv/ ENA S+ AN ,,f/s/////a //Oﬁ/JNEoo\\ JA,NQA z<  OF \\\J{:\\ wviyv%\,\g/ 9 — Iy - H/ /V\\\\Ay ) llé\u/;\#\\/\\\\ﬂ/ /4\\//////\!J/
NS O R BT R T TR 4 “E Q) ,85,\ —.19 .>09./E5/ R JC\\\ :\\\( N\ Nr~ | (Y N\\\ T/ -\ AR NN AN T T T =
V/////«ﬁ//K//%m RS 7.//,0 3.N/,N S hNu%///C n._/._/JN.No“\/‘ &W% :ﬂ%( _H%/ 34/”(/“\]/6\:«1 wa Yﬁ\\\\)\/ //,r/k/> | </ s \%\\\\ \\/ WNNW//SQ\)\\ﬂ\\J T NAan==T
ey BT QI Eg h® o2 :_HQ;:E%,/,C & N> ——=—y 1yl IR ARy SR N\ e I N ST J}es69 — O ~ — 7~ \\
@@W /mw///%uv//// N AN wu,//cw_///q,v, N B oY HS \\\s\\:fwv//((ﬂﬂ\»m/>/f/ 0\~ v\\\w\\w\\ CATNEZZ AT ST TANND 2 2
NEE BRI SRR Smd o wa N of tmdo 70 ) 470 N =5 N S W A A R RN ~ oz a 3
- K T mn© \ L2 Rt NSl — / c_L N\ SB/ NV 137 4% 2NN Eahar AL ) e = LN\ AN T o <
R TR NN /:v\\(//\uuu3\\\\\;\:\&:,,737%22{\;0/ 1 AN R T I N - B - I
' h TSR\ N TE =TT N N 4l N il By e R SR SN\ o
/// ///.M W\ f///W/V//V/// /ﬂ///// \ ﬂJM \ //r\w////// /:\ /J/\\\\\//J/JJ , | A / ﬁ ﬁ«f ¢ { Q\: ///C\/\(/\/ /\\/ f\)f/ff KJM%MS“\\\.M\\//?\M;}{\\//\ \}//(//H\\\\Jf\////uw\\\‘érw//////( m_V m w W
e VN T T 2 T //:/;,:,:,cf:u DRV B = AV ATl N QAN ¢ T wd
g - SOy WS T B s T e — TS99 =N (NN~ < S z5
/P»\\M / \ ¢ ///.\. N — f/>\\\1LAA/W//%A@W\<}A\\\\W\\/A/WUu\\//\A////f\/./{\\\ﬂﬂs,):////f/\ _w“_ _w“_ H w o
N s Y e W\W\(M\J/dx\fW\QN«ﬂa//\L)(//\\1/H((\\JW\\3\ /////(Nr»HW S S > %m
// :w/%/w//4¢\//\”\7/7/\.Nl’/““l).// % gf \ ///H// -— - m o) o x >
N J Viaglh ~ f/l\lo%m@-.l ~ ST w O = o a =z w
— N S Wy o o &z
= n Z = = WDI
((((( \ o 9O £ «x ©]
NEN T o2 3 2 32
T <X < £ @i
o W = = 00
N 11
I
I
I
N I
W I
i I
&) I
L
4 N 7

~ -~ AN
— — N =
~ 7 N\ — V- ~  —~ N
< /\wn//»wwﬂ%uﬂ@///u///f)/f/)//__:/r, ey c///////////// SRV
—~ /7N (/\\H(J/// ~ (//k\///J// 1 4’ y_ \ N /////// //// /i\)/lu\\\\\l\.../lltl\ s\~ 2 e
NN /\x;////;/:,Mfuﬂa///i////ﬂ,,wbv§»m»,\mv\wme&a?»%gsvogs«W>Mz )
B NN Al (A NN 7
SNV NN ~“\(\\W.\N\\W&\\d5\\\/‘_\“\\:H‘//x/_,ﬂfAM\/\\\J

INd 8v:¥ ¥202/8/¥ ‘LLVIN *
N "'S3aNOor
BMp'OdOL O Med ¢ wuoH .
d 2 wlioq z- m
4 Z-LIN\SHAIUXT \sBMA\AQVYD\E0° 2991 02\0202\BIeA\DHH\WOo2 usaibi
U\'HLVd DNIMVYHQ Usal
OdH



=N Grandview Reserve FDR
|_+%J Project No.: 201662.03

HRGreen

Appendix C
Existing Conditions Cross Sections

Provide profile &

output table

Page | 11
N


CDurham
Text Box
Provide profile & output table

matt.jones
Checkmark


Geick Ranch Trib 2

RS =7029.02

Elevation (ft)

Elevation (ft)

; e

400 600
Station (ft)

Geick Ranch Trib 2

RS = 5413

<4:o444%<4<02844%<4444a04444444
70335

Plan: GRT2_Existing 4/9/2024

Legend

WS 100-YR

™

Ground

[ J
Bank Sta

1200

Legend

Z051
0 200 400 600 800 1000
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Existing 4/9/2024
RS = 6095.26
04—l o
7043+ 0
J 2
7042 8

WS 100-YR

™

Ground

[ J
Bank Sta

™
800

Plan: GRT2_Existing 4/9/2024

T
100 150 200

Station (ft)

Legend
] WS 100-YR
4 - =
7033.07 Ground
] ([ ]
] Bank Sta
£ 7032.5
c
ke
®
o
o 7032.04

Elevation (ft)

Elevation (ft)

Elevation (ft)

Plan: GRT2_Existing 4/9/2024
RS = 6535.56

Geick Ranch Trib 2
| .04
7051
7050+

e o1

2 Legend
8 —
WS 100-YR
— .
Ground
[ ]
Bank Sta

T T T T T T

T
200

Geick Ranch Trib 2

T
400

600
Station (ft)

T

T
800 1000

Plan: GRT2_Existing 4/9/2024
RS = 5550

.04

o
3

Legend

WS 100-YR

P S

Ground

[ J
Bank Sta

TT T T T T T T T T

Geick Ranch Trib 2

<44444:o4444444>k02&%e444:o44444%
7031.0

100 200 300 400 500 600 700
Station (ft)

TT T T T [ T T T T T T T T T [T TTT1]

Plan: GRT2_Existing 4/9/2024
RS = 5237

Legend

WS 100-YR
— .
Ground
A
Ineff

[}
Bank Sta

TT T

50

TT T T T T

100

150 200 250 300 350
Station (ft)

LI B B B |




Elevation (ft)

Elevation (ft)

Elevation (ft)

Geick Ranch Trib 2
RS = 5124

<444444*.044444444>F4*.028*4>F*.044%
7029.5+

e

200 300
Station (ft)

Geick Ranch Trib 2

Plan: GRT2_Existing 4/9/2024

Legend

WS 100-YR
A
Ground
Ineff

[}
Bank Sta

™
400

Plan: GRT2_Existing 4/9/2024

RS = 4495
H.04*>|<.028>|<;.04*>|
70207 Legend
] WS 100-YR
] e
70187 Ground
7 [ J
] Bank Sta
7016
P
7014
70121
7010+
0 200 400 60 800 1000

Station (ft)
Geick Ranch Trib 2
RS = 4015

<44:0444%%028%944444104444444%
7008

Plan: GRT2_Existing 4/9/2024

Legend

WS 100-YR
S

Ground
[ J
Bank Sta

T T T T T T T

200

L

400

L

600
Station (ft)

T T T

800 1000

Elevation (ft)

Elevation (ft)

Elevation (ft)

Geick Ranch Trib 2

Plan: GRT2_Existing 4/9/2024

RS = 4855
H.04*>|<*.028*>|¢.04$<
7022.57] Legend
1
] WS 100-YR
i e e
7022.07 Ground
] Ineff
| [ ]
7021 '5< Bank Sta
7021.0-
7020.5-
70200t
0 100 200 300 400 500

Geick Ranch Trib 2

70127

Station (ft)

Plan: GRT2_Existing 4/9/2024
RS = 4243

H.04*>|<.028>|<;.04*>|

Legend

WS 100-YR

P S

Ground

[ J
Bank Sta

Gei

L

200

T T T T T

400

L —

60
Station (ft)

T T T T T T T

800 1000

ck Ranch Trib 2 Plan: GRT2_Existing 4/9/2024

RS = 3851

L
N

Legend

WS 100-YR

P S

Ground

[ J
Bank Sta

L e e e e L

200 400

T T T

600
Station (ft)

L

800

T T T

1000




Elevation (ft)

Elevation (ft)

Elevation (ft)

Geick Ranch Trib 2

s o

Plan: GRT2_Existing 4/9/2024
RS = 3575.47

69967 Legend
4 8 e
] WS 100-YR
6994 - e
] Ground
1 °
6992 Bank Sta
6990
6988
6986
6984
-200 0 200 400 600 800 1000

Geick Ranch Trib 2

Station (ft)

Plan: GRT2_Existing 4/9/2024
RS = 3164.79

H.04*>|<.02&|<—.04—>|
6986} Legend
69845 WS 100-YR
] Ground
6982 Ineff
] )
] Bank Sta
6980
6978
6976
6974
0 200 400 60 800 1000 1200

Geick Ranch Trib 2

Station (ft)

Plan: GRT2_Existing 4/9/2024
RS = 2742.47

—— 04— . 04—
6976; (2) Legend
4 8 J—
6974 WS 100-YR
5 Ground
1 °
6972 Bank Sta
6970
6968
6966
6964+
0 200 400 600 800 1000 1200

Station (ft)

Elevation (ft)

Elevation (ft)

Elevation (ft)

Geick Ranch Trib 2

Plan: GRT2_Existing 4/9/2024
RS = 3361.62

Legend

WS 100-YR

R
Ground

Ineff

[}
Bank Sta

Geick Ranch Trib 2

LI B B N I R A

0 200

T

T
400

T

T
600

R |
800 100
Station (ft)

RS =2928

<‘4;0444¥F3028>F4444:044444%
6982

T

1200

Plan: GRT2_Existing 4/9/2024

Legend

WS 100-YR

R
Ground

[ J
Bank Sta

0 200

Geick Ranch Trib 2

6972+

6970

6968

6966

6964

6962

6960

6958

L e e e e L

40

T T T

60
Station (ft)

L

800

RS =2559.12

<———47.0444444%J<4444;o444444%

2
8

T T T

1000

Plan: GRT2_Existing 4/9/2024

Legend

WS 100-YR

R
Ground

[ J
Bank Sta

6956

0 200 400 600 800

L e s I B I B B

Station (ft)

TT T T

1000 1200 1400




Elevation (ft)

Elevation (ft)

Elevation (ft)

Geick Ranch Trib 2

Plan: GRT2_Existing 4/9/2024

RS = 2421.92
H.04*>| . }<;.04*><
6966; 2 Legend
4 8 B —————
1 WS 100-YR
6964
] Ground
6962 Ineff
] °
] Bank Sta
6960
6958
6956
6954
0 200 400 600 800 1000 1200
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Existing 4/9/2024
RS =2060.1
H.O4*>| . F .04 I
6962j 2 Legend
4 8 [
6960 WS 100-YR
R
6958 Ground
7 ([ ]
6956 Bank Sta
69544
6952
6950
6948
6946
G944 1 Tt
0 200 40 600 800 1000
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Existing 4/9/2024
RS = 1764
| .04 >I| . }%.04%{
6954 g Legend
8 —
WS 100-YR
R
Ground
([ ]
Bank Sta

LN B I I ) O e e e

0 100 200 300 400 500 600 700
Station (ft)

Elevation (ft)

Elevation (ft)

Elevation (ft)

Geick Ranch Trib 2

Plan: GRT2_Existing 4/9/2024
RS = 2258.77

.04

o0
6966 0
2

8

N
i

Legend

WS 100-YR

R
Ground

[ J
Bank Sta

6950 F
0 200 400 600 800 1000
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Existing 4/9/2024
RS = 1906.96
.04 % . |<—_o4*>|
69527 g Legend
] 8 ——
L WS 100-YR
i — .
69507 Ground
] Ineff
. [ J
6948< Bank Sta
6946
6944-
6942<,,,,“H,“,,w,,,,“,H“,H“H”
0 100 200 300 400 500 600 700
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Existing 4/9/2024
RS = 1519.95
<;.04*>H<—_04*><
6948y 2 Legend
4 8 F—
1 WS 100-YR
6946
1 Ground
] — A
6944+ Ineff
] °
] Bank Sta
6942
6940
6938
6936
0 200 400 600 800 1000 1200

Station (ft)




Elevation (ft)

Elevation (ft)

Elevation (ft)

Geick Ranch Trib 2

Plan: GRT2_Existing 4/9/2024
RS = 1350.59

.04 >|| ) %—.04*4
69467 g Legend
] 8 T
6944 WS 100-YR
b L e
] Ground
6942 °
1 Bank Sta
6940
6938
6936
6934
6932 +——1r
0 200 400 600 800 1000 1200

Geick Ranch Trib 2

Station (ft)

Plan: GRT2_Existing 4/9/2024
RS = 1036

Legend

WS 100-YR

™

Ground

[ J
Bank Sta

TT T T T T T T

200 400

T T T

TT T T T T T T T

800

T T T

60 1000 1200

Station (ft)

Geick Ranch Trib 2

Plan: GRT2_Existing 4/9/2024
RS = 460.25

Legend

WS 100-YR

™

Ground

[ J
Bank Sta

TT T T T T T T

200

T

400

TT T T T T T

600

T T T

800

T T T

1000 1200

Station (ft)

Elevation (ft)

Elevation (ft)

Elevation (ft)

Geick Ranch Trib 2 Plan: GRT2_Existing 4/9/2024
RS = 1221
.04 % . }<— .04*>{
6944 0
] 2
1 8

LI B B N I R A

200

T

T
400

R
600
Station (ft)

T T T

T
800

T

T
1000

Geick Ranch Trib 2
RS =802.78

1200

Plan: GRT2_Existing 4/9/2024

Legend

WS 100-YR

P S

Ground

[ J
Bank Sta

Legend

WS 100-YR

P S

Ground

[ J
Bank Sta

6924

Station (ft)
Geick Ranch Trib 2
RS = 208.05

———T T T
0 200 400 600 800 1000 1200 1400 1600

Plan: GRT2_Existing 4/9/2024

Legend

WS 100-YR
— .
Ground
A
Ineff

[}
Bank Sta

TT T

200 400 600 800

LN B I |

1000 1200 1400
Station (ft)




Elevation (ft)

Elevation (ft)

Elevation (ft)

Geick Ranch Trib 2 Plan: GRT2_Existing 4/9/2024

RS =2.6

H.O4*>< . }<— .04
69187 2 Legend

4 8 N
6917+ WS 100-YR

] Ground
6916 Ineff

] ()

f Bank Sta
6915
6914
6913
6912

L B B e |

T T
0 100 200 300 400 500 600 700
Station (ft)
Geick Ranch Trib 2

Plan: GRT2_Existing 4/9/2024
RS =-296.57

Legend

WS 100-YR
S

Ground
[ J
Bank Sta

LN B I I ) O e e e

0 100 200 300 400 500 600 700

Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Existing 4/9/2024

RS =-734.97

Legend

WS 100-YR
A
Ground
- A
Ineff

[}
Bank Sta

T T T T T T T

0 200 400

L

600

L

800

T T T

1000
Station (ft)

Elevation (ft)

Elevation (ft)

Geick Ranch Trib 2 Plan: GRT2_Existing 4/9/2024
RS =-164.55
%.04%.028%.04%
69207 Legend
] WS 100-YR
6918
] Ground
[ ]
6916 Bank Sta
L
6914
6912
6910
6908
0 100 200 300 400 500
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Existing 4/9/2024
RS =-530.34
.04 >I| . |<;.04*>|
6911? 2 Legend
3 8 WS 100-YR
6910
] Ground
6909 Ineff
] )
] Bank Sta
6908
6907
6906
6905+————+—+———————
0 200 400 600 800

Station (ft)




=N Grandview Reserve FDR
|_F%J Project No.: 201662.03

HRGreen

Appendix D
Proposed Conditions Cross Sections

Provide profile & output table (include

velocity, shear and Froude #)

Page | 12


CDurham
Text Box
Provide profile & output table (include velocity, shear and Froude #)

matt.jones
Checkmark


Elevation (ft)

Geick Ranch Trib 2

Plan: GRT2_Proposed 4/9/2024

RS =8310.02

.04

o
3

Legend

WS PF# 1

R

Ground

[ J
Bank Sta

TTT T

TTT T

TTT T

LN B B B B

Station (ft)

TTT T

100 200 300 400 500 600 700

Geick Ranch Trib 2
RS = 8096

Plan: GRT2_Proposed 4/9/2024

Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024 Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS =2213.94 RS =9426.04
<—.04*>| . % .04 >||
69394 0 L
1 3 egend Legend
[ WS PF# 1 WS PF# 1
- —_— —_—
6938 Ground Ground
7 [ ] [ ]
] Bank Sta Bank Sta
£ 69374 £
c 7 c
Ke] b Ke]
© 1 ®
©  pos6] 5
w 69367 o
6935
6934<,,,,“,,,“,,,“,,,“,,w 7051+ 1T
0 20 40 60 80 100 0 200 400 600 800 1000 1200
Station (ft) Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024 Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS =8932.93 RS =8439.38
| .04 %.04% .04 %.|<;.04*>|
7051 3 Legend 7043j g Legend
WS PF# 1 70427 WS PF# 1
- = 1 - .
Ground 7041 Ground
([ ] ] [ ]
Bank Sta Bank Sta
= £ 7040
5 5 ]
= £ 70397
> > 4
o o
w w7038+
7037+
7036
7043+——F——7T—— 7T T T 703%+—"7——F T+
200 40 600 80 1000 0 200 400 600 800
Station (ft) Station (ft)

<4*.0444>F4*.02844>F44444:04*44444%
70335

Legend

WS PF# 1

e

Ground

[ J
Bank Sta

Elevation (ft)

7031.0

—
100 150

Station (ft)




Elevation (ft)

Elevation (ft)

Elevation (ft)

Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024

RS = 8005

<‘4*.04444%<444:028444%F444a04
70291

Legend
] WS PF# 1
— .
Ground
Y
Ineff
[
Bank Sta
7025 \/
7024< e B e e B e B
0 20 40 60 80 100
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS =7712
<—.04*>|<—.028ﬁ|<—.04*>|
70237 Legend
] WS PF# 1
702214
] Ground
] ([ ]
7021 Bank Sta
7020
7019
7018
7017 e
0 20 40 60 80 100 120 140
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS = 7482
Legend
WS PF# 1
— .
Ground
([ ]
Bank Sta

7012+——F—7——
60

T T T T T T T T T 1
80 100 120 140 160

Station (ft)

Elevation (ft)

Elevation (ft)

Elevation (ft)

Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024

RS = 7849

<;.04*>|<;.028*>|<;.04*><
70267 Legend
] WS PF# 1
A R
7025, Ground
7 [ ]
] Bank Sta
7024j
7023
70221
7021 4t Y B e
0 20 40 60 80 100 120 140
Station (ft)

Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024

RS = 7583

<4444:044444>F444*.0284‘4‘%<44:04*44%
7020

Legend
[ WS PF# 1
7019
] Ground
] [ ]
7018+ Bank Sta
7017
7016
7015
7014 +——r——r
0 20 40 60 80 100
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS = 7395
<;.04*>|¢.028$|<;.04*><
70177 A A Legend
3 [
1 WS PF# 1
7016+
1 Ground
] — A
7015+ Ineff
] °
] Bank Sta
7014
7013
7012
7011

—
0 20 40 60 80 100 120 140 160 180

Station (ft)




Elevation (ft)

Elevation (ft)

Elevation (ft)

Geick Ranch Trib 2

Plan: GRT2_Proposed 4/9/2024

RS =7290 Culv Rex Road
%.04%.028%’%.04#

70177 Legend
7016 WS PF# 1

] I

] Ground
7015

1 Ineff

] ([ ]
7014+ ] Bank Sta
7013
7012
7011
701 0 ] T T T T T T T T — T T T T T T T T 1

0 20 40 60 80 100 120 140 160 180

Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS =7072.44
’<; .04*% . |<— .04*>|

70187 g Legend
7016 WS PF# 1

] I

] Ground
7014

1 Ineff

] ([ ]
70127 Bank Sta
7010
70085!\\
7006
4 +-——1—+r""+—""F"+—"r—"—r——r"

0 20

Geick Ranch Trib 2

40

60 80 100

Station (ft)

Plan: GRT2_Proposed 4/9/2024
RS = 6850.04

— .04*% . % .04 %
7008 g Legend
L
] WS PF# 1
i - -
70077 Ground
] ([ ]
] Bank Sta
7006
7005
7004
7003+
0 20 40 60 80 100
Station (ft)

Elevation (ft)

Elevation (ft)

Elevation (ft)

Geick Ranch Trib 2

%44444;0444444% ;

Plan: GRT2_Proposed 4/9/2024
RS =7160.32

.04 H{
A

7018? 3 Legend
70164 WS PF# 1
] - -
] Ground
7014+
1 Ineff
] ([ ]
70124 Bank Sta
7010
7008
7006
7004+———1 1
-20 0 20 40 60 80 100
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS = 6977.14
.04 % . |<—.04*>|
70097 g Legend
b _
] WS PF# 1
i -
70087 Ground
7 [ ]
] Bank Sta
7007j
7006
7005
7oo4< T T T i
0 20 40 60 80 100
Station (ft)

Geick Ranch Trib 2

b
7003
7002

K .04*% .
7004+ 0
] 3

Plan: GRT2_Proposed 4/9/2024
RS = 6663.5

e oa—f

Legend

WS PF# 1

.
Ground

[ J
Bank Sta

[

L

0 20

T T T

40

T

T T

60

T T T

80

TT T T T T T T

100 120

Station (ft)




Elevation (ft)

Elevation (ft)

Elevation (ft)

Geick Ranch Trib 2

Plan: GRT2_Proposed 4/9/2024

RS = 6464.81
.04 % . }<—.04*><
70017 g Legend
[
] WS PF# 1
J -
70007 Ground
7 [ ]
] Bank Sta
6999
6998
6997-
6996<,,,,“,,,“,,,“,,,“,,,“,,w
0 20 40 60 80 100 120
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS =6192.16
<;.04*>{ . |<—.04*>|
6997; g Legend
] WS PF# 1
6996
] Ground
] ([ ]
6995}—‘\ Bank Sta
6994
6993
6992
6991 -+ ]
0 20 40 60 80 100 120
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS = 5853
.04*>< . }<—.04—>{
6991 g Legend
6990-] WS PF# 1
— .
] Ground
6989 — A
Ineff
] [
6988 Bank Sta
6987
6986
69857
6984 +———1+—+—"—"1"r—"—"—" 1"
0 20 40 60 80 100 120
Station (ft)

Elevation (ft)

Elevation (ft)

Elevation (ft)

Geick Ranch Trib 2

6999-

RS =6294.46

%44443044444%6)k44:0444a{

Plan: GRT2_Proposed 4/9/2024

Legend

WS PF# 1

.
Ground

[ J
Bank Sta

Geick Ranch Trib 2

L

20

L

40

T T T

60
Station (ft)

T T T

80

LN S s e

T
100

RS =6020.29

6993

.04

e
3

™1

120

Plan: GRT2_Proposed 4/9/2024

Legend

WS PF# 1

.
Ground

[ J
Bank Sta

Geick Ranch Trib 2

L

20

T T T

40

T T T T T e T

80

TT T T T T T T

100
Station (ft)

RS =5852.4

1

120

Plan: GRT2_Proposed 4/9/2024

<;.04*>< . }<;.04*><
6991? g Legend
69904 WS PF# 1
] P
] Ground
6989 — A
1 Ineff
7 °
6988 Bank Sta
6987
6986
69857
6984+ 11T
0 20 40 60 80 100

Station (ft)




Elevation (ft)

Elevation (ft)

Elevation (ft)

Geick Ranch Trib 2

Plan: GRT2_Proposed 4/9/2024

RS =5800 Culv Dawlish Road
K<—.04 . }<—_04*>
- fa)
6991 ] 2 Legend
] 8 S——
6990 WS PF# 1
] - e
] Ground
69894 ¥
] . Ineff
] ([ ]
6988 Bank Sta
6987 \ /
6986 ,/,A/
] —
6985+
6984 +-+——1++ 111
0 20 40 60 80 100
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS = 5728.67
.04 >|| . |<—_o4*>|
6991j g A Legend
6990~ WS PF# 1
] - -
6989 Ground
1 Ineff
6988 )
1 Bank Sta
6987
6986 Z
6985
6984
6983 [ v v
0 20 40 60 80 100 120
Station (ft)

Geick Ranch Trib 2

Plan: GRT2_Proposed 4/9/2024
RS = 5424.96

.04 |

H.O4*>< . %
6984 g Legend
L
] WS PF# 1
] - .
69837 Ground
] ([ ]
] Bank Sta
6982
6981
6980-
6979+
0 20 40 60 80 100 120
Station (ft)

Elevation (ft)

Elevation (ft)

Elevation (ft)

Geick Ranch Trib 2

Plan: GRT2_Proposed 4/9/2024
RS = 5730

<;.04*>< . }<—.04—>{
6991j g A Legend
6990 WS PF# 1
b —_—
6989 Ground
] Ineff
69884 °
1 Bank Sta
6987
6986
6985-
6984
6983
0 20 40 60 80 100
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS = 5541.86
.04 % . |<—.04*>|
6986? g Legend
: WS PF# 1
6985
] Ground
] [ ]
6984 Bank Sta
6983
6982
6981
6980+
0 20 40 60 80 100
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS = 5301.31
< 04 . k04—
6982} g Legend
] WS PF# 1
i - -
69817 Ground
] [ ]
] Bank Sta
6980
69791
6978-
6977<,,,,y,,,,“,,,“,H“,H“H”
0 20 40 60 80 100 120

Station (ft)




Elevation (ft)

Elevation (ft)

Elevation (ft)

Geick Ranch Trib 2

Plan: GRT2_Proposed 4/9/2024
RS = 5209.65

>{0 04—

Elevation (ft)

6982; 3 Legend
! WS PF# 1
6981
] Ground
R [ ]
6980 Bank Sta
6979
6978
6977
69761 N
40 60 80 100
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS =4986.12
H.O4*>{ . F .04 %
6979j g Legend
] WS PF# 1
d - =
6978‘ Ground
([ ]
] Bank Sta
6977j
6976
6975
6974 R —
0 40 60 80 100
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS = 4765.94
e 0a—
6977; g Legend
] WS PF# 1
J - =
6976‘ Ground
] ([ ]
] Bank Sta
6975j
6974
6973
6972A L o e I e e o L R o o

Elevation (ft)

60 80 100 120
Station (ft)

Elevation (ft)

Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024

RS = 5078.71
<—.04*>< . % .04 %
6981 0 L
] 3 egend
; WS PF# 1
6980
] Ground
] [ ]
6979 Bank Sta
6978
6977
6976
6975
0 20 40 60 80 100
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS =4902.38
le 5|
- [€ .04 )
Legend
WS PF# 1
- -
Ground
[ ]
] Bank Sta
6976
6975-
6974-
6973A T T T T IS
0 20 40 60 80 100
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS = 4678.67
<;.04*>< . }<—_04*><
6976 g Legend
[ WS PF# 1
i - -
69757 Ground
] [ ]
] Bank Sta
6974j
6973
6972
6971A,,,,“,,,“,H“H,“Hw
0 20 40 60 80 100

Station (ft)




Elevation (ft)

Elevation (ft)

Elevation (ft)

Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS = 4557.88
<—.04 H{ . % .04 %
6974 g Legend
L I
] WS PF# 1
J - =
69737 Ground
7 [ ]
] Bank Sta
6972
69711
6970-
6969< e B e e B e B
0 20 40 60 80 100
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024

RS =4351.82

— .04—>{ . |<; .04*>|
69717 g Legend
] WS PF# 1
] - e
69707 Ground
b o
;\ Bank Sta
6969
6968
6967-
Y —
0 20 40 60 80 100
Station (ft)

Geick Ranch Trib 2

Plan: GRT2_Proposed 4/9/2024
RS = 4166.12

.04 % . }<—.04*><

6969j g Legend
69681 WS PF# 1

] — .
6967 Ground

[ J

1 Bank Sta
6966
6965
6964
6963
6962
69611

0 20 40 60 80 100

Station (ft)

Elevation (ft)

Elevation (ft)

Elevation (ft)

Geick Ranch Trib 2

Plan: GRT2_Proposed 4/9/2024
RS = 4476.29

04— . k 04 |
6973; g Legend
] WS PF# 1
i - .
69727 Ground
7 [ ]
] Bank Sta
69717
6970
6969-
6968< e S I S B B
0 20 40 60 80 100
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS = 4291.52
04%{ . % .04 >I|
6971 g Legend
6970 WS PF# 1
- -
Ground
6969 o
Bank Sta
6968
6967
6966
6965
6964 | vt
0 20 40 60 80 100
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS = 4045.84
<—.04*>< . }<—.O4—>{
6965 0
] L d
; 3 egen
] WS PF# 1
i - .
69647 Ground
] [ ]
] Bank Sta
6963
69621
6961-
6960<,,,,“,,w,,,,“,,,“,H“Hw
0 20 40 60 80 100 120

Station (ft)




Elevation (ft)

Elevation (ft)

Elevation (ft)

Geick Ranch Trib 2

Plan: GRT2_Proposed 4/9/2024
RS = 3885.92

S— .04*% . % .04 %
6963j g Legend

1 WS PF# 1

— —_—
6962 1 Ground

] [ J

] Bank Sta
6961
6960-]
6959-
6958 S

20 40 60 80 100
Station (ft)

Geick Ranch Trib 2

Plan: GRT2_Proposed 4/9/2024
RS = 3676.52

< .04»{ . F .04 %
6958: g Legend
] WS PF# 1
1 —_—
6957 Ground
] ([ ]
J r/.-"' Bank Sta
6956
69554
6954 T
20 40 60 80 100
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024

RS =3500.61

K—.04 H{ . % .04 >||
6955 g Legend
] WS PF# 1
h - .
69547 Ground
] ([ ]
] Bank Sta
6953
6952
6951 .
Y4 —
0 20 40 60 80
Station (ft)

Elevation (ft)

Elevation (ft)

Elevation (ft)

Geick Ranch Trib 2

Plan: GRT2_Proposed 4/9/2024
RS = 3802.45

S — .04*% . }H .04*4

6961 g Legend

] WS PF# 1

i -
69601 Ground

[ ]

] Bank Sta
6959
6958
6957-
6956+t

0 20 40 60 80 100

Station (ft)

Geick Ranch Trib 2

Plan: GRT2_Proposed 4/9/2024
RS = 3581.26

.04 . 04 A

6956] g Legend

] WS PF# 1

4 —_—
6955 Ground

] [ ]

] I’- Bank Sta
6954
6953
6952 1 o

20 40 60 80 100
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS =3418.19

<= .04% . % .04 %
69537 g Legend

! WS PF# 1

i - .
6952 1 Ground

] [ ]

] Bank Sta
69517
6950
6949-
6948A T T T T IS

0 20 40 60 80 100

Station (ft)




Elevation (ft)

Elevation (ft)

Elevation (ft)

Geick Ranch Trib 2

Plan: GRT2_Proposed 4/9/2024
RS = 3335.99

<—.04*>< . % .04 %
6953; g Legend
6952i WS PF# 1
] Ground
] [ ]
6951 Bank Sta
6950
6949
6948
6947
0 20 40 60 80 100
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS = 3069.72
<—.04*>{ . F .04 %
6949 g Legend
] WS PF# 1
d -
6948 Ground
] ([ ]
] Bank Sta
6947j
6946
6945-
6944A,,,,“,,,“,,,“,H“H,“Hw
0 20 40 60 80 100 120
Station (ft)

Geick Ranch Trib 2

Plan: GRT2_Proposed 4/9/2024
RS = 2782.66

.04 >|| . }<—_04*><

6946; g Legend

! WS PF# 1
6945

] Ground

1 °
6944 Bank Sta
6943
6942
6941
6940 ]

0 20 40 60 80 100 120

Station (ft)

Elevation (ft)

Elevation (ft)

Elevation (ft)

Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS = 3196.98
.04 >|| . }<—_04*><
6950 g Legend
[
] WS PF# 1
i - -
69497 Ground
7 [ ]
] Bank Sta
6948
6947
6946-
6945A e S I S B B
0 20 40 60 80 100
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS = 2950.47
.04 % . |<—_04*>|
69487 g Legend
b WS PF# 1
i - -
69477 Ground
] [ ]
] Bank Sta
6946
6945-
6944-
6943A T T T P R
0 20 40 60 80 100
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS = 2687.65
.04 % . }<—.04*>{
6945? g Legend
; WS PF# 1
6944
] Ground
] [ ]
6943 Bank Sta
6942
6941
6940
6939 ]
0 20 40 60 80 100 120

Station (ft)




Elevation (ft)

Elevation (ft)

Elevation (ft)

Geick Ranch Trib 2

Plan: GRT2_Proposed 4/9/2024

RS = 2558.01
<—.04 *>| .04
69447 Legend
] WS PF# 1
6943} —
] Ground
] [ ]
6942 Bank Sta
6941j
6940
6939
6938
0 20 40 60 80 100 120
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS = 2375.32
K .04*>| . F .04 >||
6941 0 L
] 3 egend
- S —
1 WS PF# 1
6940
] Ground
] ([ ]
6939 Bank Sta
6938
6937
6936
6935+
0 20 40 60 80 100
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS = 2256.6
o o
6939 g Legend
] WS PF# 1
J — .
6938 Ground
] ([ ]
] Bank Sta
6937
6936
6935
6934< T T T S N N R R
0 20 40 60 80 100
Station (ft)

Elevation (ft)

Elevation (ft)

Elevation (ft)

Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS = 2468.81
<—.04*>| . F .04 %
69427 g Legend
- —_—
] WS PF# 1
i - .
6941 Ground
7 [ ]
] Bank Sta
6940
6939+
6938
6937<,,,,_,,,“,,,“,,,“,,,,,,w
0 20 40 60 80 100 120
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS = 2258
«.04%| . % .04 %
69407 g Legend
] WS PF# 1
h - .
6939 Ground
] [ ]
] Bank Sta
6938
69374
6936
6935< T T T T T
0 20 40 60 80 100
Station (ft)

Geick Ranch Trib 2

Plan: GRT2_Proposed 4/9/2024

RS =2238 Culv Low Water Crossing

44444:0444444%. %44444:044444—>
6939} g Legend
] WS PF# 1
— —_—l-—
6938 Ground
7 [ J
] Bank Sta
6937
6936
69354
6934< — T T T T
0 20 40 60 80 100

Station (ft)




Elevation (ft)

Elevation (ft)

Elevation (ft)

Geick Ranch Trib 2

Plan: GRT2_Proposed 4/9/2024
RS = 2057

.04 % . }<—_o4*><
g Legend
WS PF# 1
— .
Ground
[ ]
Bank Sta
6935
6934
6933
0 20 40 60 80 100
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS =1914.4
.04 % . .04*>|
6937; g Legend
1 WS PF# 1
6936
] Ground
] ([ ]
6935 Bank Sta
6934
6933
6932
6931+
0 20 40 60 80 100
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS = 1623.05
<—.04*>| . F .04 %
6934; g Legend
3 WS PF# 1
6933
] Ground
] ([ ]
6932 Bank Sta
6931
6930
6929
6928+
0 20 40 60 80 100
Station (ft)

Elevation (ft)

Elevation (ft)

Elevation (ft)

Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS = 2055.98
e .04*>| . ||< .04 %
6938? g Legend
: WS PF# 1
69371
] Ground
] [ ]
6936 Bank Sta
6935
6934
6933
6932
0 20 40 60 80 100
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS = 1747.66
.04 % . _o4*>|
6935 0
' 3 Legend
] WS PF# 1
i - -
69347 Ground
] [ ]
] Bank Sta
6933
6932
6931-
6930< T T T e PR
0 20 40 60 80 100
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS = 1501.74
.04 % . }<— .04*>{
6933? g Legend
i [
1 WS PF# 1
6932
] Ground
] [ ]
6931 Bank Sta
6930
6929
6928
6927+
0 20 40 60 80 100

Station (ft)




Elevation (ft)

Elevation (ft)

Elevation (ft)

Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024

RS = 1372.06
K 04*>< [ .04 “l
6932 0 Legend
; WS PF# 1
6931
] Ground
] [ ]
6930 Bank Sta
6929
6928
6927
6926
0 20 40 60 80 100 120
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS = 1146.93
.04 % . |<—_04*>|
6930; g Legend
L S —
1 WS PF# 1
6929
] Ground
] ([ ]
6928 Bank Sta
6927
6926
6925
6924+
0 20 40 60 80 100
Station (ft)

Geick Ranch Trib 2

Plan: GRT2_Proposed 4/9/2024
RS =917.82

H.O4*>< % .04 %
6927; g Legend
6926% WS PF# 1
] Ground
] °
6925 Bank Sta
6924
6923
6922
6921 ]
0 20 40 60 80 100 120
Station (ft)

Elevation (ft)

Elevation (ft)

Elevation (ft)

Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS = 1245.44
.04 % . }<—.04*><
6931j g Legend
; WS PF# 1
6930
] Ground
] [ ]
6929 Bank Sta
6928+
6927
6926
6925
0 20 40 60 80 100 120
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS =1014.13
H.04*>{ . % .04 >I|
6928j g Legend
] WS PF# 1
6927
] Ground
] [ ]
6926 Bank Sta
6925
6924
6923
e 7 —
0 20 40 60 80 100
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS = 736.89
H.04*>< . % .04 %
6925? g Legend
! WS PF# 1
6924
] Ground
] [ ]
69231 Bank Sta
6922
6921
6920
6919+
0 20 40 60 80 100

Station (ft)




Elevation (ft)

Elevation (ft)

Elevation (ft)

Geick Ranch Trib 2

Plan: GRT2_Proposed 4/9/2024
RS =644.5

< .04 % < .04 J
6924 0 Legend
] WS PF# 1
3 P
6923 Ground
7 [ ]
] Bank Sta
6922%
6921
6920-
6919<,,,,“,,m,,,,“,,,“,,,“,,w
0 20 40 60 80 100 120
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS =550 Culv Road G
%;.04*% . |<—_o4*>|
69247 g Legend
69231 ° WS PF# 1
] P
] Ground
6922
1 Ineff
] ([ ]
6921 Bank Sta
6920
6919
6917 -H—"T—1r"r—"—"7—""1rr—"r—"—"r"r—"""1"—"1"—

0 20

Geick Ranch Trib 2

<—.04 H{
6924+

6923
6922
6921+

L
6920
6919

40

60
Station (ft)

80 100

Plan: GRT2_Proposed 4/9/2024
RS =444.71

o

Legend

WS PF# 1
- e
Ground
A
Ineff

[}
Bank Sta

b

6918
6917
6916+ T T T T T
0 20 40 60 80 100 120
Station (ft)

Elevation (ft)

Elevation (ft)

Elevation (ft)

Geick Ranch Trib 2

Plan: GRT2_Proposed 4/9/2024
RS = 593.08

< 04*% . F.MH{
6924j g Legend
6923+ WS PF# 1
L R
6922 Ground
1 Ineff
6921+ °
1 Bank Sta
6920
69194
6918+
6917+
6916+—+——+1 T+ 1T T T
0 20 40 60 80 100
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024

RS =506.48

<;.04*>{ . |<—_04*>|
69247 g Legend
1 A A JE—
6923 WS PF# 1
| P
6922 Ground
1 Ineff
69214 Y
< Bank Sta
6920+
6919
69184
6917+
6916+—+——— 1T T T T
0 20 40 60 80 100 120
Station (ft)

Geick Ranch Trib 2

Plan: GRT2_Proposed 4/9/2024
RS = 284.91

<—.04*>< % .04 %
69174 0 L
3 egend
] WS PF# 1
] S
6916 Ground
] [ ]
] Bank Sta
6915+
6914
69131
6912<,,,,y,,,,“,,w,,,,“,H“Hw
0 20 40 60 80 100 120

Station (ft)




Elevation (ft)

Elevation (ft)

Elevation (ft)

Geick Ranch Trib 2

Plan: GRT2_Proposed 4/9/2024
RS = 164.39

04
6916

f,rod

3 Legend

WS PF# 1

R

Ground

[ J
Bank Sta

Geick Ranch Trib 2

T

Station (ft)

Plan: GRT2_Proposed 4/9/2024
RS =3.14

69137 Legend
] WS PF# 1
d -
69127 Ground
] ([ ]
] /l Bank Sta
69117
6910
6909-
6908< T T T S N N R R
0 20 40 60 80 100
Station (ft)
Geick Ranch Trib 2 Plan: GRT2_Proposed 4/9/2024
RS =-530.34
.04 >|| . }<— .04 H{
691 1; g Legend
3 8 WS PF# 1
6910
1 Ground
] — A
6909 Ineff
] o
] Bank Sta
6908
6907
6906
6905-+—————1——————— ]
0 200 400 600 800
Station (ft)

Elevation (ft)

Elevation (ft)

Elevation (ft)

Geick Ranch Trib 2

%444447.04—44444% ; %44447.0444444%

Plan: GRT2_Proposed 4/9/2024
RS =72.04

69157 Legend
co1a] WS PF# 1

] Ground

[ J

69131 Bank Sta
69121
6911
6910
690948

0 20 40 60 80 100

Station (ft)

Geick Ranch Trib 2

Plan: GRT2_Proposed 4/9/2024
RS =-296.57

Legend

WS PF# 1

e

Ground

[ J
Bank Sta

TT T T T T T

0 100 200

Geick Ranch Trib 2

TTT T

LN B B e e e

300 400 500 600 700
Station (ft)

Plan: GRT2_Proposed 4/9/2024
RS =-734.97

Legend

WS PF# 1

-
Ground
A
Ineff

[}
Bank Sta

T T T T T T T

0 200

400
Station (ft)

L N B B S

600 800

T T T

1000




GRANDVIEW OUTLET PROTECTION RIPRAP CALCULATIONS

1.2
D, = 0.0230[@%](%] (D.1a)
Q D

= riprap size, m (ft)

= design discharge, m*/s (ft*/s)

= culvert diameter (circular) or culvert rise (rectangular), m (ft)

= culvert span (rectangular), m (ft)
= tailwater depth, m (ft)
= unit conversion constant, 1.811 (Sl) and 1.0 (CU) process in the HEC-RAS/CLOMR modeling.

Culverts were sized to pass the 100-year flows
without over topping. This was an iterative

Explanation has been added to narrative.

Rex Rd Culvert Dawlish Rd Culvert
Q (cfs) = 262 Q (cfs) = 536
D (ft) = 4 D (ft) = 4
B (ft) = 10 B (ft) = 32
TW (ft) = 2.66 TW (ft) = 2.1
D50 (ft) = 0.276 D50 (ft) = 0.223
D50 Selected 6in D50 Selected 6in
Apron Length (L) 16 ft Apron Length (L) 16 ft
Low Water Crossing Road G
Q (cfs) = 32.05 Q (cfs) = 649
D (ft) = 0.7 D (ft) = 4
B (ft) = 7 B (ft) = 32
TW (ft) = 1.89 TW (ft) = 2.28
D50 (ft) = 0.028 D50 (ft) = 0.249
D50 Selected 6in D50 Selected 6in
Apron Length (L) 2.8 ft (Use 3 ft) Apron Length (L) 16 ft
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Riprap Bankful Channel Calculations

Model River QTotal | Max ChlDpth | Vel Chnl | Froude # Chl | Invert Slope | Riprap | Rock Type
Station Station (cfs) (ft) (ft/s) Req.
8005| 62+23 262 1.48 5.98 0.96 0.021 2.4 VL
7849 60+67 262 1.19 5.99 0.98 0.023 2.4 VL
7712 59+31 262 1.21 6.02 0.98 0.0226 2.4 VL
7583| 58+03 262 1.21 6.05 0.98 0.0278 2.5 VL
7482| 57+01 262 2.56 3.1 0.37 0.0154 1.2 VL
7395| 56+29 262 3.69 1.72 0.16 0.023 0.7 VL
7160.32| 53+87 536 3.17 10.44 1.07 0.0096 3.6 L
7072.44] 53+31 536 2.58 7.78 0.88 0.0078 2.6 VL
6977.14| 52+63 536 2.66 7.22 0.81 0.0077 2.4 VL
6850.04| 51+76 536 2.15 9.25 1.16 0.0207 3.7 L
6663.5| 50+34 536 2.29 9.47 1.15 0.0145 3.5 L
6464.81| 49+13 536 2.25 9.46 1.16 0.0154 3.6 L
6294.46| 48+06 536 2.35 9.38 1.12 0.0197 3.7 L
6192.16| 47+29 536 2.2 9.31 1.15 0.0218 3.7 L
6020.29| 46+16 536 2.16 9.27 1.16 0.0254 3.8 L
5853| 45+16 536 2.69 7.75 0.86 0.0108 2.7 VL
5852.4| 44+95 536 2.65 8.27 0.93 0.0083 2.8 VL
5730 44+00 536 2.77 7.27 0.79 0.0125 2.6 VL
5728.67| 43+80 621 2.5 9.7 1.12 0.015 3.6 L
5541.86| 42+51 621 2.79 7.81 0.85 0.0092 2.7 VL
5424.96| 41+78 621 2.4 9.76 1.15 0.018 3.8 L
5301.31| 41+07 621 2.64 8.56 0.96 0.0091 2.9 VL
5209.65| 40+47 621 2.71 8.09 0.9 0.0092 2.8 VL
5078.71] 39+66 621 2.67 8.72 0.97 0.0092 3.0 VL
4986.12| 39+04 621 2.66 8.53 0.96 0.0091 2.9 VL
4902.38| 38+56 621 2.66 8.43 0.94 0.0092 2.9 VL
4765.94| 37+67 621 2.69 8.39 0.93 0.0092 2.9 VL
4678.67| 37+10 621 2.34 9.65 1.16 0.018 3.7 L
4557.88| 36+35 621 2.82 7.62 0.83 0.0089 2.6 VL
4476.29| 35+83 621 2.43 9.91 1.16 0.0178 3.8 L
4351.82| 35+05 621 2.32 9.76 1.17 0.0272 4.0 M
4291.52| 34+63 621 2.6 9.97 1.13 0.0265 4.1 M
4166.12| 33+82 621 2.77 9.85 1.08 0.009 3.4 L
4045.84| 33+07 621 2.3 9.68 1.17 0.0158 3.7 L
3885.92| 32+09 621 2.5 9.87 1.14 0.0222 4.0 M
3802.45| 31+51 621 2.4 9.83 1.16 0.017 3.8 L
3676.52| 30+57 621 2.28 9.68 1.18 0.0205 3.8 L
3581.26| 29+94 621 2.27 9.58 1.17 0.0226 3.8 L
3500.61| 29+44 621 2.34 9.8 1.17 0.0223 3.9 M
3418.19| 298+89 621 2.8 7.25 0.79 0.009 2.5 VL
3335.99| 28+39 621 2.42 9.87 1.16 0.0168 3.8 L




3196.98| 27+43 621 2.64 8.34 0.94 0.009 2.9 VL
3069.72| 26+62 621 2.81 7.86 0.85 0.009 2.7 VL
2950.47| 25+88 621 2.41 9.83 1.16 0.0156 3.7 L
2782.66| 24+82 621 2.63 8.67 0.98 0.0089 3.0 VL
2687.65| 24+17 621 2.68 8.09 0.9 0.009 2.8 VL
2558.01| 23+38 621 2.76 8.21 0.9 0.009 2.8 VL
2468.81| 22+84 621 2.39 9.79 1.16 0.0208 3.9 L
2375.32| 22+21 621 2.74 7.69 0.85 0.0084 2.6 VL
2258 21+69 621 2.89 7.33 0.78 0.0111 2.6 VL
2256.6( 21+42 621 3.16 6.67 0.68 0.0089 2.3 VL
2213.94| 21+15 621 2.81 7.49 0.81 0.0089 2.6 VL
2057 20+87 621 2.63 8.75 0.98 0.0108 3.1 VL
2055.98| 20+19 621 2.74 8.16 0.9 0.009 2.8 VL
1914.4] 19+22 621 2.71 8.7 0.96 0.009 3.0 VL
1747.66( 17+99 649 2.78 8.3 0.91 0.009 2.9 VL
1623.05( 17+21 649 2.67 8.94 1 0.009 3.1 VL
1501.74 16+43 649 2.82 7.89 0.85 0.009 2.7 VL
1372.06( 15+73 649 2.72 9.02 1 0.009 3.1 VL
1245.44( 14+93 649 2.89 7.96 0.85 0.0089 2.7 VL
1146.93( 14+23 649 2.49 10.03 1.16 0.0172 3.8 L
1014.13 13+38 649 2.78 7.69 0.84 0.009 2.6 VL
917.82 12+62 649 2.71 8.84 0.98 0.009 3.0 VL
736.89 11+39 649 2.82 8.19 0.89 0.009 2.8 VL
644.5( 10+79 649 2.42 9.9 1.16 0.0406 4.4 M
593.08 10+41 649 4.02 5.4 0.49 0.0029 1.5 VL
506.48| 9+55 649 2.97 10.64 1.12 0.0089 3.6 L
44471 9+11 649 2.55 9.8 1.12 0.0255 4.0 M
28491 7+91 649 2.81 8.19 0.89 0.009 2.8 VL
164.39] 7+23 649 2.38 9.94 1.18 0.0208 3.9 M
72.04( 6+60 649 2.99 7.67 0.8 0.009 2.6 VL
3.14] 6+00 649 2.66 10.06 1.12 0.0086 3.4 L
*Riprap sizing calculation based on El Paso Criteria Manual (Section 10.10.2)

Provide calculations for channel
banks at bends (check for need
for additional protection)
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Design 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 the County for
drainage reports and said report is in conformity
with the applicable 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.
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Date
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