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Design Engineer’s Statement: 
 
The attached drainage plan and report were prepared under m
to the best of my knowledge and belief.  Said drainage report 
established by the County for drainage reports and said report
master plan of the drainage basin.  I accept responsibility for a
errors or omissions on my part in preparing this report. 
 
_______________________________________            
[Greg Panza, P.E. #37081] 
 
 
Owner/Developer’s Statement: 
 
I, the owner/developer have read and will comply with all of t
report and plan. 
 
_______________________________________        
[Riley Hillen, P.E./Owner-Developer] 

[Greg Panza, P.E. #37081] Da
 
 
Owner/Developer’s Statement: 
 
I, the owner/developer have read and will comply with all of the requi
report and plan. 
 
_______________________________________        __
[Riley Hillen, P.E./Owner-Developer] Da
[D.R. Horton] 
[9555 S. Kingston Court, Englewood, CO 80112] 
 
El Paso County: 
 
Filed in accordance with the requirements of the Drainage Criteria Ma
County Engineering Criteria Manual and Land Development Code as 
 
_________________________________________        __
County Engineer / ECM Administrator Da

ortgrass prairie regions include little bluestem, blue grama, and 
ea between the wetlands and shortgrass prairie includes patches of 
ere are a few Plains Cottonwoods along the main channels. The area has 
 and there are weeds throughout the site. Weeds found onsite include 
common mullein and yellow toadflax spp. 
 floodplain Zone A. There is currently a Conditional Letter of Map 
 to obtain their opinion on the floodplain impacts from this project. Once 
of Map Revision based on As-Built conditions will be submitted to 
ecome a model backed Zone AE with established Base Flood 
no insurable structures within the vicinity of the reach to be revised by 

nnels suggest that they are at equilibrium with their watershed flows; 
able bank full channels, adequate floodplain (above bank full channel 
mmunities that would be expected in this type of reach support the notion 

ysis and design of Geick Ranch Tributary 2 (GRT2) has been completed. 
ck Ranch Tributary 2 include refinement of the existing channel 
ral stream design that will allow a more predictable floodplain. There is 
idor in which the channel valley will meander. The valley is the area 
year event. Preliminary analysis indicates the valley will have an 
 63’; initial sizing approximates the bank full width to be 8.8’ – 13.8’. 

Unresolved: Provide copy of [current] floodplain map in appendix.

 
  Gieck Ranch Main Stem Trib

Project

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 us
and minimum bank full geometry is summarized in Table .  

Table 3 - DESIGN PARAMETERS 

Design Parameter                                                                              Design Value 
Roughness values EPC Table 10-2 

Design Channel Type C4 
Entrenchment Ratio 2.7-31.65 (x=5.26) 
Width to depth ratio 13.5-75.0 (x=29.28) 

Replace top part of table. If previously
approved deviation request needs to be
updated, resubmit after discussing with staff.
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 to guide a preliminary layout of channel dimension, planform, and 
nt of GRT2. Published criteria from the Urban Stormwater Drainage 
SDCM; Urban Drainage and Flood Control District, 2016), El Paso 
r reports currently in process for the drainages through GVR and 
were used for initial design parameter and flow rates. Parameters used 
try is summarized in Table .  

Table 3 - DESIGN PARAMETERS 

n Parameter                                                                                    Design Value 
hness values EPC Table 10-2 

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) 
D50 12-14mm (~0.5 in) 

Maximum 5-year velocity, main channel  
(within bank full channel width) (ft/s) 

EPC: 2.5 ft/s 
MHFD: 5 ft/s* 

Maximum 100-year velocity, main channel  
(within bank full channel width) (ft/s) 

EPC: 2.5 ft/s 
MHFD: 7 ft/s* 

Froude No., 5-year, main channel 
 (within bank full channel width) 

0.7 

Froude No., 100-year, main channel  
(within bank full channel width) 

0.85 

Maximum shear stress, 100-year, main channel  
(within bank full channel width) 

1.2 lb./sf 

Minimum bank full capacity of bank full channel  
(based on future development conditions) 

2-year, 19 - 33.5 cfs 

Minimum bank full channel geometry1 
 

V) 
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From SW: Unresolved - Please add back in the
Four Step Process. It was included in your first
submittal of the FDR in May 2022. Gilbert had
comments on that section, none of which were
asking you to remove the section from the FDR
altogether. Please revise that section per his
comments before copy/pasting it back into this
report. Be sure to address WQ treatment
exclusions.
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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.  
The resulting channel, then, has the following general dimensions: 

 Bottom width = 4.8 ft – 9.8 ft 
 Top Width = 8.8 ft – 13.8 ft 
 Average Depth Riffle = 0.8 ft 
 Width: Depth (W/D) Ratio = 11.3 
 Cross Sectional Area = 5.44 ft2 - 9.44 ft2 

From SW: Unresolved - Please add back in the Four Step Process. It was included in your first
submittal of the FDR in May 2022. Gilbert had comments on that section, none of which were asking
you to remove the section from the FDR altogether. Please revise that section per his comments
before copy/pasting it back into this report. Be sure to address WQ treatment exclusions.

7849 60+67 262 1.19 5.99 0.98 0.02 2.4 VL 
7712 59+31 262 1.21 6.02 0.98 0.02 2.4 VL 
7583 58+03 262 1.21 6.05 0.98 0.03 2.5 VL 
7482 57+01 262 2.56 3.1 0.37 0.02 1.2 -- 
7395 56+29 262 3.69 1.72 0.16 0.02 0.7 -- 

 
Design 

gn of the culverts for Geick Tributary 2 was performed iteratively in HEC-RAS. The goal of 
n was to find culvert sizes that passed the 1% design storm event flows without overtopping 

ways. The low water crossing was designed using a manufacturer’s standard detail and was not 
d for overtopping; rather the design intent was to continue the regional pedestrian trail. 

 Fees 

 no drainage fees associated with the Geick Ranch Tributary basins.  

n Request 

wo deviations from criteria that are being requested for this project.  
ection 10.5.3 Bottom Width: The majority of channel B (Gieck Ranch Main Stem Tributary), 
 to see flows of less than 400 cfs and would not require a variance from section 10.5.3 as it 
ould not be applicable. The final 700 feet of the channel are expected to see flow rates up to 

pproximately 550 cfs during the 100-year flow events. It was requested that a channel less than 
feet be permitted to facilitate a design that accounts for the wide range of expected flows 
rough that stretch of the channel being designed. The final design considered the higher flow 

provide details including
calculations and modeling
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 Tributary 2) – Chute at approximate station 8+50 

ainst shear scouring along the chute at approximate station 8+50, riprap lining will be 
bottom of the channel and along the bank of the outside of the bend. Table 5 below shows 
analysis outputs used to design the riprap protection. 

Table 5 – GRT2 Hydraulic Output 

el  River Q Total Max Chl Dpth Vel Chnl Froude # Invert  Riprap Rock  
on Station (cfs) (ft) (ft/s)  Chl Slope  Req. Type  
02 65+15 262 0.98 4.82 0.9 0.02 1.9 VL 
6 63+79 262 1.03 4.91 0.92 0.04 2.2 VL 
5 62+23 262 1.48 5.98 0.96 0.02 2.4 VL 
9 60+67 262 1.19 5.99 0.98 0.02 2.4 VL 

 Tributary 2) – Bend at approximate station 58+75 

ainst lateral scouring along the bend at approximate station 58+75, riprap lining will be 
bottom of the channel and along the bank of the outside of the bend. Table 6 below shows 
analysis outputs used to design the riprap protection. 

Table 6 – GRT2 Hydraulic Output 

el  River Q Total Max Chl Dpth Vel Chnl Froude # Invert  Riprap Rock  
on Station (cfs) (ft) (ft/s)  Chl Slope  Req. Type  
9 60+67 262 1.19 5.99 0.98 0.02 2.4 VL 
2 59+31 262 1.21 6.02 0.98 0.02 2.4 VL 
3 58+03 262 1.21 6.05 0.98 0.03 2.5 VL 
2 57+01 262 2.56 3.1 0.37 0.02 1.2 -- 
5 56+29 262 3.69 1.72 0.16 0.02 0.7 -- 

 

These are not per approved
deviation parameters or criteria
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 10.5.3 Bottom Width: The majority o

e flows of less than 400 cfs and would n
not be applicable. The final 700 feet of 
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d a lower slope and armoring to prevent any negative degradation of the channel. 
sign targeted a channel that is both stable and minimized required maintenance. 

.4 Low Flow Channels: It was requested that a low flow channel with a capacity of 
ly 70% of the 2-year flow be permitted. By designing the low flow channel to 
 of the 2-year event, flows in excess would be able to overflow into the floodplain. 
g these flows out, the overall flow depth was decreased which decreased the shears 
s across the channel and allowed for a more natural stream to be created. Areas of 

ools were armored to prevent any degradation to the channel. Modeling and 
indicated the channel width at the 100-year water surface elevation + freeboard 
to be 62.76’ wide. The additional ~40’ width to the overall corridor allows for 
 access and for significant room to allow for flexibility in the naturalized channel 
ach. Within the 62.76’ valley the low flow channel is to meander in a fashion 

hat would be expected in an unaltered, stable reach based on the geomorphology of 
ite. 

e Considerations 

entire 2-year flow per above (no deviation)?
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132 (1)

 be expected in an unaltered, stable reach based on the geomorphology of 

nsiderations 
ches take into consideration short- and long-term maintenance needs by 
low maintenance stream (HFLMS). By spreading more frequent storm 
ace, water is introduced into the upland species of the riparian corridor to 
ntenance is limited to mainly trash removal and noxious weed control; 
uld still be performed after large storm events. As outlined above, the 
n various flow regimes in order to analyze proposed stream corridor 

enance stabilization measures to help stabilize and control sediment 
within the channel. 

of the proposed channel improvements to the segment of GRT2 between 
west (upstream) and the south-central project boundary (downstream) it is 
not change outside of the project. The reevaluation of the 1% chance 
 storm) event limits has been delineated and has a footprint for GRT2 that 
he boundary delineated in the FIRM effective 2018; this is largely due to 
l, improved topography within the Zone A area and the overall footprint of 

antly narrower than the previous delineation. BFEs at the location of tie in 
not shown to rise more than 0.00’ in the modeling completed in this 
lead to a healthy stream corridor that will contain the 100-year storm and 
neration after large storm events. Additionally, when future development 
or will provide a pleasant outdoor area for local residents to recreate. The 
project is approximately $5.1 million. See Appendix F for a breakdown of 

State that a maintenance agreement and O&M
Manual addressing all types of maintenance will
be provided.

sant outdoor area for loc
ly $5.1 million. See Ap

6.3?

2016 (with current revisions). 
4. Grandview Reserve Master Development Drainage Plan (MDDP), HR Green,

2020. 
 

 

  
REVISION TO: 

MASTER DEVELOPMENT 
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Unresolved: Provide design
calculations for each culvert
(including exhibits showing
headwater depth/profile, HGL,
velocity, all inlet and outlet
protection dimensions, etc.)

el Chnl Froude # Chl Invert Slope Riprap Rock Type

(ft/s)   Req.

5.98 0.96 0.021 2.4 VL

5.99 0.98 0.023 2.4 VL

6.02 0.98 0.0226 2.4 VL

6.05 0.98 0.0278 2.5 VL

3.1 0.37 0.0154 1.2 VL

1.72 0.16 0.023 0.7 VL

Channel Calculations

Froude numbers are not per criteria
or approved deviation request.


