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m system were installed to convey p

ing on-site stock pond will continue to
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P-5 (Q2 = 3 cfs, Q5 = 11 cfs, Q100 = 69 

.  Basin EX-5 is the northwest portion 

a very defined natural ravine that conve

Include flows for
Basin EX-5

perty along with off-site future Sterling Ranch property.  This 

outhwesterly direction towards Sand Creek.  Along with the 

the secondary emergency access road up to Arroya Lane, several 

o convey portions of these flows under the access road.  The 

continue to remain as it captures much of the off-site tributary 

 Q100 = 69 cfs) consists of combined flows from basins EX-5 and 

est portion of the TimberRidge property with some spruce trees 

e that conveys flows in a southeast direction towards Sand Creek.  

oundary of this basin.  Basin EX-7 (Q2 = 3 cfs Q5 = 8 cfs, Q100 = 42 

west of Vollmer Road (not a part of this development) that drains 

Existing DP routing needs to be
shown in appendix. Flows do not
match those shown on drainage map.

 CMP culvert.  These off-site 

owards Sand Creek.  Dual 30” 

oad crosses this ravine.  This 

ff-site flows will be accounted 

culvert material?

hydrograph for storms between the 2 year and the 100-year event will approximate the 

hydrograph for the undeveloped conditions and will help effectively mitigate the effects of 

development.  As reasonably possible, WQCV will be provided for all new roads and urban lots.  

The following describes how this development proposes to handle both the off-site and on-site 

drainage conditions: 

 

As mentioned previously, the majority of the off-site flows are already within the Sand Creek 

channel prior to entering the property.  However, the few off-site basins that must travel 

through the proposed site development areas prior to entering Sand Creek have been 

accounted for. 

 

The following represent the basins and design points west of Sand Creek: 

Basins OS-1 (Q2 = 1 cfs Q5 = 2 cfs, Q100 = 9 cfs) and OS-2 (Q2 = 1 cfs Q5 = 2 cfs, Q100 = 7 cfs) 

represent off-site flows from future TimberRidge development adjacent to Vollmer Rd. and 

Arroya Lane.  These flows calculated as future development flows will continue to travel in a 

southerly direction within the existing natural ravine and enter Basin B.  As mentioned 

previously, Basin Ex-7 (Q2 = 3 cfs Q5 = 8 cfs, Q100 = 42 cfs) consists of the off-site basin west of 

Vollmer Road (not a part of this development) that drains under Vollmer into the TimberRidge 

Reference the water quality plan  and state how much
area from roads and urban lots is proposed not to be
treated.
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property via an existing 48” CMP culvert.  These flows a

basins OS-1 and OS-2.  

 

 Design Point 1 (Q5 = 12 cfs, Q100 = 57 cfs) represents th

dual 30” RCP culverts crossing Aspen Valley Rd. will con

towards Design Point 3. (See Appendix for culvert and r

within lots 4 and 5 is contained within a drainage esmt.

plat.  Permanent rock check dams are planned through 

Include flows and discussion of Basin B

s combined total where the existing 

vey the flows under the road and 

p-rap calculations) The natural ravine 

as shown on the drainage map and final 

his corridor to mitigate erosion and 

eloped flows from Basin A.  At this 

ey Rd. will convey the flows under the 

easement on lot 7.  (See Appendix for 

RR calculations for this culvert
are missing from appendix.

isting 48” CMP culvert.  These flows are then combined with the flows from 

S-2.  

5 = 12 cfs, Q100 = 57 cfs) represents this combined total where the existing 

erts crossing Aspen Valley Rd. will convey the flows under the road and 

oint 3. (See Appendix for culvert and rip-rap calculations) The natural ravine 

 is contained within a drainage esmt. as shown on the drainage map and final 

ock check dams are planned through this corridor to mitigate erosion and 

potential. 

5 = 5 cfs, Q100 = 20 cfs) represents developed flows from Basin A.  At this 

ed 24” RCP culvert crossing Aspen Valley Rd. will convey the flows under the 

state the entity the drainage
easement will be granted to
and will maintain these.

l convey the developed flows from Design P

ed with Turf Reinforcement Matting. (See A

 cfs, Q100 = 8 cfs) represents a portion of the

at sheet flow in a southeasterly direction tow

24” RCP will collect and convey these flows 

ioned developed flows from Design Point 3.

with culvert
ponding area
easement

 off-site temporary sediment basin at the east termination point of Elk 

ity sizing is based on the 13.7 ac. off-site basin OS-5 and is shown on the 

ontrol plan.  Both the overflow spillway and outlet pipe will be routed into 

e of Elk Antler Lane.  Appropriate temporary grading and drainage 

quired from the adjacent property owner prior to construction.  However, 

ream storm system has been sized and accounts for these anticipated off-

ure development within the off-site basins OS-4 and OS-5, developed 

o these anticipated flows described above.  Ultimately, the total 

combine and travel in a southerly direction to Design Point 7 where a 

sump inlet will completely intercept both the 5 yr. and 100 yr. developed 

y overflow will be 12” and then down the street to the west within Elk 

2 cfs, Q100 = 10 cfs) represents developed flows from on-site Basin N (Q2 = 

 = 2 cfs) and a 30% portion of the anticipated future Sterling Ranch 

off-site Basin OS-5 (Q2 = 1 cfs Q5 = 4 cfs, Q100 = 26 cfs).  Again, in the 

lopment off-site flows from Basin OS-5 will be captured in the off-site 

How will this flow get to the curb and inlet?  it
appears that a pipe is needed due to the
basin elevation.

 Ver. 3.07 in Appendix) Basin M (Q2 = 0.9 cfs Q5 = 1.2 cfs, Q100 

lows from proposed lots 19-20.  These developed flows were 

port and will continue to sheet flow in a southwesterly 

e of Elk Antler Lane.  The existing downstream 15’ Type R At-

ection of Elk Antler Lane and Antelope Ravine Dr., will 

se flows. 

4 cfs) represents the developed flows from Basins OS-8 (Q2 = 

Q (Q2 = 0.4 cfs Q5 = 1.2 cfs, Q100 = 6 cfs).  At this location, an 

installed with Filing No. 1 to completely intercept both the 5 

hese flows remain consistent with the Filing No. 1 report as 

cfs. 

The now permanent sediment basins will
need maintenance agreements, O&M, and
MS4/SDI sheets
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installed to intercept 99% of the 5 yr. a

= 0 cfs, Q100 = 2.3 cfs) will then continu

 (See Appendix for calculations) 

lows from Basin S and the flow-by from

d 15’ Type R Sump Inlet will be installe

oped flows.  The emergency overflow w

List Basin S flows

n the Board of County Commissioners

d maintained by the El Paso County along

y. 

commended as a floodplain preservation

ents for detention/SWQ facilities planned

Describe maintenance
access for ponds.

ed flows sheet flow in a southerly 

 into the temporary sediment basin 

Valley Trail.  At this point, all on-site 

Design Point 15?

for the acquisition of appropriate tem

the southern property line to facilita

Ranch in this area, Basins V, W and O

potentially eliminate the swale along

 

DETENTION / STORMWATER QUALI

As required, storm water quality m

sediment, debris and pollutants that 

are not limited to Full Spectrum Dete

Missing discussion on Basin F

lopment of the property.  The proposed detention/SWQ facili

h ownership and maintenance by the TimberRidge Metro

 of construction and upon the Board of County Commis

 channel will be owned and maintained by the El Paso Count

ithin the public Right of Way. 

ROVEMENTS 

DBPS, this Reach SC-9 is recommended as a floodplain prese

act of the current requirements for detention/SWQ facilities p

ned release at or below pre-development flows, the existin

structural
improvements

eway is expected to remain stable.  Existing FEMA FIS channel velocities as

8-080541P seem to exceed recommended allowable velocities.  Although,

gs from the CORE Consultants, Inc. Impact Identification Report, no sign

nnel degradation through this property currently exists at this time.  Spec

control structures (See Appendix) were specified in the DBPS through this r

the cannel velocity to the DBPS recommended 7 feet per second and to p

long-term stream degradation affecting channel linings and overbanks

ocity and shear stress will vary depending upon the existing r
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Creek drainageway is expected to remain stable.  Existing FEM

in the LOMR 08-080541P seem to exceed recommended allo

on the findings from the CORE Consultants, Inc. Impact Id

erosion or channel degradation through this property curren

located grade control structures (See Appendix) were specifie

velocities do or do not exceed
recommended allowable? List
the range of velocities.

control structures (See Appendix) were specified in the DBPS through this reach in 

the cannel velocity to the DBPS recommended 7 feet per second and to prevent 

long-term stream degradation affecting channel linings and overbanks.  The 

locity and shear stress will vary depending upon the existing riparian 

etlands found within the channel and overbank floodplain terrace areas.  A HEC-

analysis for this portion of Reach SC-9 has been provided in order to determine the 

nnel improvements for the proposed Filing No. 2 development and future Filings.    

etland impact report along with the Section 404 permitting, prepared by CORE 

has been developed based on these proposed channel improvements and 

ectly to the U.S. Army Corps of Engineers with necessary consult with U.S. Fish and 

heir review and approval.  This report and documentation can be found in the 

El Paso County staff review.   

DELING 

r and Flood Analysis Module 2019 and HEC-RAS ver. 5.0.6 were used to perform an 

dimensional, steady flow hydraulic model of the upper portion of Reach SC-9 from 

own to approximately 500 feet north of the Poco Road culvert crossing constructed 

at TimberRidge Filing No. 1.  This AutoCAD River Module was used to define the 

There is still not enough information in this
section. Provide the proposed criteria being
used in the channel design.

control str

the canne

long-term

deling. (S

h HES-RAS

ion within

help reduce both the velocity 

t of widening of the floodplain 

om stations 6+50 – 11+00 and 

+00.   

abilization located at culvert 

n the mean channel slope and 

ion will be provided at select 

What is the range of shear
stress in the channel after
improvements?

nded to provide selective rip-rap channel stabilization located at culvert 

ts and outside bends of the channel.  Based on the mean channel slope and 

 velocity of 7.0 fps, Type L Rip-Rap stabilization will be provided at select 

ng No. 2. (See Appendix for tables describing slope, velocity, shear, Froude 

stations 6+50 and 10+00, the north side of the natural channel floodplain is 

ened to help mitigate the existing velocity and sheer in this area.  Then both 

through this stretch will be provided with rip-rap stabilization.  The existing 

ghout this reach ranges from 0.7% to 2.5%.  Per the HEC-RAS model, the 

elocities, after improvements range from 2.6 ft./sec. to 6.3 ft./sec.  All 

he allowable velocity of 7.0 ft./sec. 

depict any structures along this stretch of channel.  However, an additional 

 at station 17+00 to further limit degradation and help control the elevation 

t as well as aide in the adjacent wetland mitigation self-irrigation plan.  The 

esigned to be sheet piling with a concrete cap per Urban Drainage Vol. 2 

Address whether this is
valid based on current
design practices.
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e HES-RAS

d velocity

No. over 1.0 for this stretch of 

s remains less than 1.0, with 

allow for maintenance access 

ramp locations and details) 

Per DCM section
10.7, FR No. < 0.90

$45,000 EA x 1  = $  45,000  

$100/LF x 800 LF = $  80,000 
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14 Basin T (1.0 ac.)

15 Basin V, W and OS-7 (6.1 ac

Include DP
discussion in report

Include analysis of existing
inlet at DP 6 to show it still
functions appropriately.

esk, Inc. Tuesday, Mar 30 20

Calculations
Qmin (cfs) =  0.00
Qmax (cfs) =  55.00
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  55.00

Q100=57 cfs per
summary spreadsheet

Culvert Repo
Hydraflow Express Extension f

DUAL 30 IN. RCP

Invert Elev Dn (ft)

Existing

Include calculations for RR outlet
protection, unless installed with Filing
1. If so, please note that in report and
remove reference to rr calculations in
report.

24 inches
ge Projecting

OR  
ft
ft

1  
7230.81 ft

7230 ft
81 ft

0.013
0
1

ft
5 ft/s

1
3.14 ft2

1.46 ft

Update invert & pipe
length to match
culvert calculations
on previous sheet
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Depth (ft) =  0.64
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Total channel depth needs to
be 1.64' min (0.64' +1.0'
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What is velocity in
swale? Any lining
any needed?

What is velocity in
swale? Any lining
any needed?

25.28 8.84 23.30 9.53 1.2

13.58 5.46 6.60 14.23 4.0

-Velocities are higher
than the allowed 18 fps.

4 
Supercritical 

Jump 
47

0 Pressurized 39

0 Supercritical 10

00 Supercritical 10.00 0.00

-Pressure pipe-look
at upsizing pipe size
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5 30.14 

3 18.87 

 Pressurized 13.00 26.17 

-Pressure pipe-look
at upsizing pipe size

2 Pressurized 13

7 Supercritical 4.

6 Supercritical 8.

5 Pressurized 25

8 
Supercritical 
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This area appears
to flow to the west
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Worksheet Unprotected

 Sheet 1 of 1

Designer:

Company:

Date:

Project:

Location:

SITE INFORMATION (User Input in Blue Cells)

WQCV Rainfall Depth 0.53 inches
Depth of Average Runoff Producing Storm, d6 = 0.42 inches (for Watersheds Outside of the Denver Region, Figure 3-1 in USDCM Vol. 3)

Area Type UIA:RPA UIA:RPA SPA

Area ID ROADWAY HOUSES YARDS

Downstream Design Point ID SC SC SC

Downstream BMP Type None None None

DCIA (ft2) -- -- --

UIA (ft2) 17,135 11,800 --

RPA (ft2) 34,000 38,000 --

SPA (ft2) -- -- 208,341

HSG A (%) 0% 0% 0%

HSG B (%) 100% 100% 100%

HSG C/D (%) 0% 0% 0%

BASIN E1

Design Procedure Form:  Runoff Reduction                

Marc A. Whorton, P.E.

Classic Consulting

September 16, 2021

Retreat at TimberRidge Filing No. 2

UD-BMP (Version 3.07, March 2018)

provide a figure showing all proposed UIA and RPA areas to be utilized for runoff reduction. 
All RPA areas will need to be within a no build/drainage easement and discussed in the
maintenance agreement and O&M Manual.

Include calculation for sizing of
riprap on emergency spillway

Include calculation for sizing of
plunge pool at end of pond
outlet culvert

Include culvert analysis for 30"
pond outlet culvert

Total (all zones) 2.404

ally used to drain WQCV in a Filtration BMP)
= N/A ft (distance below the filtration media surface) Underdrain Orif
= N/A inches Underdrain Orifice C

ices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP)
= 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area p
= 5.00 ft (relative to basin bottom at Stage = 0 ft) Elliptical Ha
= 20.00 inches Elliptical Slot C
= N/A inches Elliptical S

ice Row (numbered from lowest to highest)
Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 

t) 0.00 1.70 3.40

s) 1.20 1.29 1.29

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14

t)

s)

gular)
Not Selected Not Selected

e Configuration (Retention Pond)

1.23 sq. in. based on
orifice diameter
shown on plans

HE

Include design for check structure
and calculation for sizing of riprap
for bank protection



Subject: Text Box
Page Index: 148
Date: 11/24/2021 11:11:21 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 122

Include design for secondary bypass channel for
wetlands and discuss in report

Subject: 
Page Index: 149
Date: 12/8/2021 3:53:52 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [1] CHANNEL STATIONS

149 (7)

Subject: 
Page Index: 149
Date: 12/8/2021 4:03:05 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [1] CHANNEL STATIONS

Subject: 
Page Index: 149
Date: 12/8/2021 4:03:40 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [1] CHANNEL STATIONS

Subject: 
Page Index: 149
Date: 12/8/2021 4:15:08 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [1] CHANNEL STATIONS

Subject: Callout
Page Index: 149
Date: 12/8/2021 4:16:13 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [1] CHANNEL STATIONS

High velocity and shear stresses

Include design for secondary
bypass channel for wetlands and
discuss in report

High velocity and
shear stresses



Subject: Callout
Page Index: 149
Date: 12/8/2021 4:16:47 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [1] CHANNEL STATIONS

High Froude number

Subject: Callout
Page Index: 149
Date: 12/10/2021 1:11:43 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: [1] CHANNEL STATIONS

High depth

Subject: 
Page Index: 171
Date: 12/8/2021 3:58:55 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 140

171 (2)

Subject: 
Page Index: 171
Date: 12/8/2021 4:02:02 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 140

5.18

Subject: Highlight
Page Index: 172
Date: 11/23/2021 10:49:23 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 141

6.43

172 (12)

Subject: Highlight
Page Index: 172
Date: 11/23/2021 10:49:26 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 141

2.45

High Froude
number

High depth

0.56

0.59

0.98

0.97

0.46

0.46

5.18

4.74

6.43

6.14

2.45

2.20



Subject: Highlight
Page Index: 172
Date: 11/23/2021 10:49:28 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 141

6.14

Subject: Highlight
Page Index: 172
Date: 11/23/2021 10:49:32 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 141

2.20

Subject: 
Page Index: 172
Date: 12/8/2021 4:00:43 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 141

Subject: 
Page Index: 172
Date: 12/8/2021 4:00:47 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 141

Subject: 
Page Index: 172
Date: 12/8/2021 4:01:35 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 141

7.82 10.19

Subject: 
Page Index: 172
Date: 12/8/2021 4:01:38 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 141

7.30 8.99

6.43

6.14

2.45

2.20

7 0.59

7 0.64

0 0.96

8 0.95

5 0.96

1 1.11

0.96

0.95

0.96

1.11

6.52 6.85

6.31 6.57

7.82 10.19

7.30 8.99

5.18 6.09

6.31 6.57

7.82 10.19

7.30 8.99

5.18 6.09

4.87 5.53



Subject: 
Page Index: 172
Date: 12/8/2021 4:01:46 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 141

6.09

Subject: 
Page Index: 172
Date: 12/8/2021 4:01:48 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 141

5.53

Subject: 
Page Index: 172
Date: 12/8/2021 4:01:51 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 141

6.85

Subject: 
Page Index: 172
Date: 12/8/2021 4:01:52 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 141

6.57

Subject: 
Page Index: 174
Date: 12/8/2021 4:13:32 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 143

174 (2)

Subject: 
Page Index: 174
Date: 12/8/2021 4:13:49 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 143

6.09

5.53

6.09

5.53

6.85

6.57

6.85

6.57

100

11

1000

900

800700600500
300



Subject: 
Page Index: 183
Date: 12/8/2021 4:06:27 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 152

183 (8)

Subject: 
Page Index: 183
Date: 12/8/2021 4:06:39 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 152

6.01

Subject: 
Page Index: 183
Date: 12/8/2021 4:06:41 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 152

5.35

Subject: 
Page Index: 183
Date: 12/8/2021 4:07:30 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 152

5.55

Subject: 
Page Index: 183
Date: 12/8/2021 4:07:32 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 152

5.08

Subject: 
Page Index: 183
Date: 12/8/2021 4:30:25 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 152

129.11

0.57

0.59

0.97

0.95

0.45

0.45

6.01

5.35

6.01

5.35

5.55

5.08

5.55

5.08

129.11

119.66



Subject: 
Page Index: 183
Date: 12/8/2021 4:36:02 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 152

5.44

Subject: 
Page Index: 183
Date: 12/8/2021 4:36:04 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 152

5.17

Subject: 
Page Index: 184
Date: 12/8/2021 4:09:55 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 153

7.05

184 (18)

Subject: 
Page Index: 184
Date: 12/8/2021 4:09:57 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 153

6.40

Subject: 
Page Index: 184
Date: 12/8/2021 4:10:02 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 153

6.10

Subject: 
Page Index: 184
Date: 12/8/2021 4:10:05 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 153

5.78

5.44

5.17

5.44

5.17

7.05

6.40

7.05

6.40

6.10

5.56

5.78

5.08



Subject: 
Page Index: 184
Date: 12/8/2021 4:10:08 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 153

5.08

Subject: 
Page Index: 184
Date: 12/8/2021 4:10:19 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 153

5.56

Subject: 
Page Index: 184
Date: 12/8/2021 4:10:21 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 153

5.9

Subject: 
Page Index: 184
Date: 12/8/2021 4:10:24 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 153

5.6

Subject: Callout
Page Index: 184
Date: 12/8/2021 4:11:41 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 153

Grade control required?

Subject: 
Page Index: 184
Date: 12/8/2021 4:12:07 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 153

6.30

5.78

5.08

6.10

5.56

5.90

5.61

5.90

5.61

4.71 7196.49 0.008322 4.12 2.45 631.75 131.06 0.43

4.22 7195.85 0.008447 3.93 2.22 552.76 128.22 0.44

4.78 7195.87 0.006622 3.43 1.98 757.36 155.51 0.51

4.26 7195.19 0.006960 3.32 1.85 653.98 150.67 0.54

4.57 7194.94 0.010234 4.43 2.92 587.44 126.11 0.90

4.17 7194.28 0.009715 4.13 2.53 525.79 123.67 0.90

3.39 7190.75 0.011746 4.10 2.48 634.41 186.38 0.96

3.10 7190.21 0.011294 3.85 2.19 563.36 180.62 0.95

Grade control
required?

6.30

5.99



Subject: 
Page Index: 184
Date: 12/8/2021 4:12:09 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 153

5.99

Subject: 
Page Index: 184
Date: 12/8/2021 4:12:24 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 153

5.83

Subject: Snapshot
Page Index: 184
Date: 12/8/2021 4:35:29 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 153

Subject: 
Page Index: 184
Date: 12/8/2021 4:35:46 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 153

5.42

Subject: 
Page Index: 184
Date: 12/8/2021 4:35:51 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 153

5.21

Subject: Callout
Page Index: 184
Date: 12/8/2021 4:39:03 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 153

MHFD has acceptable criteria; address channel
design and stability.

6.30

5.99

5.83

5.42

SC-9 200     DBPS 100 yr. 2170.00 7184.80 7192.56 7192.56 7.76 4.17 7194.28 0.009715

SC-9 100     FEMA 100 yr. 2600.00 7183.63 7189.19 7189.19 5.56 3.39 7190.75 0.011746

SC-9 100     DBPS 100 yr. 2170.00 7183.63 7188.80 7188.80 5.17 3.10 7190.21 0.011294

2

Table 8-3.  Design parameters for naturalized channels 

Design Parameter 
Design Value 

Maximum 100-year depth outside of bankfull channel 5 ft 
Roughness values Per Table 8-5 
Maximum 5-year velocity, main channel (within bankfull 
channel width) (ft/s) 

5 ft/s 

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

7 ft/s 

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

0.7 

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

0.8 

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

1.2 lb/sf 

Minimum bankfull capacity of bankfull channel (based on 
future development conditions) 

70% of 2-year discharge or 
10% of 100-yr discharge, 

whichever is greater1 
Minimum bankfull channel geometry Per Table 8-2 
Minimum bankfull channel width/depth ratio (Equation 8-3) 9  
Minimum entrenchment ratio (Equation 8-4) 3 
Maximum longitudinal slope of low flow channel (assuming 
unlined, unvegetated low flow channel) 

0.2 percent 

Bankfull channel sinuosity (Equation 8-5) 1.1 to 1.3 
Maximum overbank side slope 4(H):1(V) 
Maximum bankfull side slope 2.5(H):1(V) 
Minimum radius of curvature 2.5 times top width 

1Roughly equivalent to a 1.5-year event based on extrapolation of regional data. 

5.83

5.42

5.21

4.90

2

MHFD has
acceptable criteria;
address channel
design and
stability.



Subject: Cloud+
Page Index: 184
Date: 12/10/2021 1:05:13 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 153

These (and 2 above) are still very high

Subject: 
Page Index: 184
Date: 12/10/2021 1:06:37 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 153

7185.84 7194.55

Subject: Callout
Page Index: 188
Date: 12/10/2021 12:35:03 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 168

Is there a grade control structure here?

188 (1)

Subject: Text Box
Page Index: 190
Date: 11/23/2021 11:19:25 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: [1] Layout1

Include design point summary table.

190 (3)

Subject: Callout
Page Index: 190
Date: 11/23/2021 11:31:09 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: [1] Layout1

Ex twin 30" culverts? If so, please label

Subject: Text Box
Page Index: 190
Date: 11/23/2021 11:37:11 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: [1] Layout1

Does not match flows shown in report text-update
accordingly

Max Chl Dpth Hydr Radius E.G. Elev E.G. Slope Vel Total Shear Total Flow Area Top Width Froude # XS

(ft) (ft) (ft) (ft/ft) (ft/s) (lb/sq ft) (sq ft) (ft)  

6.91 4.92 7206.55 0.018791 5.83 5.78 446.23 88.45 0.56

6.38 4.57 7205.92 0.017833 5.42 5.08 400.56 85.73 0.54

6.53 4.62 7204.83 0.014136 4.54 4.08 573.01 121.52 0.43

6.03 4.23 7204.27 0.013742 4.23 3.63 512.78 118.93 0.42

6.32 3.69 7202.80 0.030615 6.30 7.05 412.73 110.63 0.76

5.86 3.31 7202.27 0.030978 5.99 6.40 362.43 108.33 0.77

6.33 4.27 7199.99 0.022882 5.21 6.10 499.50 115.40 0.47

5.83 3.87 7199.44 0.022993 4.90 5.56 442.67 113.02 0.47

6.48 4.27 7197.73 0.022127 4.98 5.90 521.78 120.35 0.44

5.90 3.85 7197.13 0.023317 4.78 5.61 453.66 116.16 0.44

7.79 4.71 7196.49 0.008322 4.12 2.45 631.75 131.06 0.43

7.18 4.22 7195.85 0.008447 3.93 2.22 552.76 128.22 0.44

9.39 4.78 7195.87 0.006622 3.43 1.98 757.36 155.51 0.51

8.71 4.26 7195.19 0.006960 3.32 1.85 653.98 150.67 0.54

These (and 2
above) are still
very high

0 7188.25 7196.04

0 7188.25 7195.43

0 7185.84 7195.23

0 7185.84 7194.55

0 7184.80 7193.06 7

0 7184.80 7192.56 7

Temporary
Wetland

0.007 ac combined

ent
nd
ac

Permanent
Wetland
0.001 ac

Is there a grade
control structure
here?

Include design point summary table.

Ex twin 30" culverts?
If so, please label

Does not match flows
shown in report
text-update accordingly



Subject: Callout
Page Index: 191
Date: 11/23/2021 11:02:59 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 185

Show FEMA floodplain elevation lines.

191 (12)

Subject: Callout
Page Index: 191
Date: 11/23/2021 11:05:31 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 185

Additional protection needed due to shear stress?

Subject: Callout
Page Index: 191
Date: 11/23/2021 12:47:27 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 185

Basin E1

Subject: Callout
Page Index: 191
Date: 11/23/2021 3:49:36 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 185

Label proposed storm pipe size & material

Subject: Callout
Page Index: 191
Date: 11/23/2021 3:51:02 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 185

Label RR protection

Subject: Text Box
Page Index: 191
Date: 11/23/2021 3:54:08 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 185

Indicate whether all proposed storm facilities are
private or public

Show FEMA
floodplain
elevation lines.

Additional
protection needed
due to shear
stress?

Basin E1

Label proposed storm
pipe size & material

Label RR protection

Indicate whether all proposed
storm facilities are private or public



Subject: Cloud+
Page Index: 191
Date: 11/23/2021 3:54:53 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 185

Include on legend on next page

Subject: Callout
Page Index: 191
Date: 11/23/2021 3:59:03 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 185

Label emergency spillway

Subject: Callout
Page Index: 191
Date: 11/23/2021 3:59:55 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 185

Label proposed storm pipe size & material

Subject: Callout
Page Index: 191
Date: 12/9/2021 1:47:55 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 185

and rock check dams?

Subject: Text Box
Page Index: 191
Date: 12/9/2021 2:06:10 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 185

to metro District

Subject: Callout
Page Index: 191
Date: 12/10/2021 1:20:35 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 185

See comment letter

Include on legend
on next page

Label emergency
spillway

Label proposed storm
pipe size & material

and rock check
dams?

to metro
District

See comment
letter



Subject: Callout
Page Index: 192
Date: 11/23/2021 3:52:34 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 185

Label propsed pipe sizes, materials

192 (3)

Subject: Callout
Page Index: 192
Date: 11/23/2021 3:52:56 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 185

Label proposed storm pipe

Subject: Callout
Page Index: 192
Date: 11/23/2021 3:53:17 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 185

Label proposed storm pipe

Label propsed pipe
sizes, materials

Label proposed storm
pipe

Label proposed storm
pipe


