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n
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scription Quantity Unit Unit Cost Cost
BMP Construction 7,162 CY 21.00$ 150,402.00$

BMP (Spillway) 1           EA 10,000.00$ 10,000.00$
BMP (Outlet Structure) 1           EA 15,000.00$ 15,000.00$

66 LF 67.00$ 4,422.00$
66 LF 151.67$ 10,010.22$
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96 LF 166.00$ 15,936.00$
81 LF 1,100.00$ 89,100.00$
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2           EA 996.00$ 1,992.00$
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360,874.22$

90,218.56$
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7 42" RCP 96 LF
8 9' x 2' RCBC 81 LF
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mpervious) Basin Total Weighted
C

For historic/existing
analysis should be
using 2% impervious

B 0% 0.08 0.35

B 0% 0.08 0.35 -

B 1% 0.09 0.36 -

B 4% 0.11 0.37 -
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time of concentration are
from CUHP method
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OS-8 8.29 B 4% 0

Add note that OS basins
time of concentration are
from CUHP method

owards DP11.1.
s swale and then to DP11.
t culvert at DP11.1.
m DP10.1 and DP11. Flows
owards DP12.2.
s swale and then to DP12.
at swale at DP12.1.
om DP2 and DP12. Flows

owards DP12.2.
from DP6.2, DP11.1, and
nto the proposed pond.

DP2.1



Subject: Callout
Page Label: 41
Author: CDurham
Date: 2/15/2022 1:59:13 PM
Status: 
Color: 
Layer: 
Space: 

DP2.1

Subject: Text Box
Page Label: 43
Author: CDurham
Date: 2/15/2022 2:14:46 PM
Status: 
Color: 
Layer: 
Space: 

Please run separate analysis for DP2.1 to DP12.1
as it has a larger flow rate.
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Provide analysis of existing swales to show they
are able to handle proposed flows
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Include design of TRM's to be used in channels
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Please include separate analysis for DP5.1 &
DP6.1 as they have larger flows
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Note that this is a roadside ditch.
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by Autodesk, Inc.

0

Highlighted
Depth (ft)
Q (cfs)
Area (sqft)
Velocity (ft/s)

P12.1
Please run separate analysis
for DP2.1 to DP12.1 as it has
a larger flow rate.

Provide analysis of existing
swales to show they are able
to handle proposed flows

Include design of TRM's to
be used in channels

Crit Depth, Yc (ft) =  
Top Width (ft) =  
EGL (ft) =  

Please include separate
analysis for DP5.1 & DP6.1
as they have larger flows

® by Autodesk, Inc.
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Note that this is a roadside ditch
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Flow at DP6.2 is 51.6 cfs.
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Hydrology spreadsheet shows a 100-year flow of
24.6 cfs at DP2.1
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Include design point labels
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Remove reference to future flow
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From HY-8 spreadsheets, Fr #'s are greater than
1, which makes flow supercritical.
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3.10

ck Note that this is
a roadside ditch

Known Q
=  33.15

Section

Flow at DP6.2 is 51.6 cfs.

d: Specify Minimum, Design, and Maximu

Hydrology spreadsheet
shows a 100-year flow
of 24.6 cfs at DP2.1

Subdivision: Cornersto
Location: El Paso Co

DESIGN 

Q100 (cfs): 12.

Conduit Pip

D c , Pipe Diameter (in): 18
W , Box Width (ft): N/
H , Box Height (ft):

PIPE OUT

Include design point labels

T Notes
Flows are the greater of proposed
vs. future

If unknown, use Y t /D c  (or H )=0.4

Remove reference to
future flow

Conduit

D c , Pipe D

W , Box W

H , Box He

Y t , Tailwa

Y t /Dc  or Y

Q/D2.5 or Q
Supercritic

Y n , Norma

D a , H a  (in

Riprap d 50

Riprap d 50

Required 

d 50 (in):

Expansion

From HY-8 spreadsheets, Fr
#'s are greater than 1, which
makes flow supercritical.
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Looks like this value is closer to 3.25
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From HY-8 spreadsheets, Fr #'s are greater than
1, which makes flow supercritical.
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Rundowns should be trapezoidal in shape.
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This sheet is only for sizing riprap in emergency
spillway. Please provide riprap sizing calculations
for each rundown into pond.
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Note: This is entirety of project. Basins H, OS-6
thru 8 do not reach pond
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Check impervious percentage based on comment
on hydrology spreadsheet

H , Box Height (ft): N/A N/A N
Y t , Tailwater Depth (ft): 0.86 1.31 0

Y t /Dc  or Y t /H 0.57 0.66 0

Q/D2.5 or Q/(WH3/2) 4.54 6.55 3
Supercritical? No No
Y n , Normal Depth (ft) [Supercritical]: 0.00 0.00 0
D a , H a  (in) [Supercritical]: N/A N/A N

Riprap d 50  (in) [Supercritical]: N/A N/A N
Riprap d 50  (in) [Subcritical]: 3.66 5.94 1
Required Riprap Size: L L
d 50 (in): 9 9

Expansion Factor, 1/(2 tan ): 4.50 5.00 1
  0.11 0.10 0
Erosive Soils? No
Area of Flow, A t  (ft2): 1.79 5.23 5
Length of Protection, L p (ft): 2.6 10.0 1
Min Length (ft) 4.5 6.0
Max Length (ft) 15.0 19.9 2
Min Bottom Width,T (ft): 2.1 4.0

Design Length (ft) 4.5 11.0 1
Design Width (ft) 2.1 4.0
Riprap Depth (in) 18 18

Type II Bedding Depth (in)* 6 6
Cutoff Wall No No
Cutoff Wall Depth (ft)

Cutoff Wall Width (ft)

Note: No Type II Base to be used if Soil Riprap is specified within the plans
*  For use when the flow in the culvert is supercritical (and less than full).

Looks like this value
is closer to 3.25

Q100 (cfs):

Conduit

D c , Pipe Diam

W , Box Widt

H , Box Heigh

Y t , Tailwater

Y t /Dc  or Y t

Q/D2.5 or Q/(
Supercritical?

Y n , Normal D

D a , H a  (in) [

Riprap d 50  (i

Riprap d 50  (i

Required Rip

d 50 (in):

From HY-8 spreadsheets, Fr
#'s are greater than 1, which
makes flow supercritical.

Top Width (ft) =  9.44
EGL (ft) =  2.57

Rundowns should be
trapezoidal in shape.

 

This sheet is only for sizing
riprap in emergency spillway.
Please provide riprap sizing
calculations for each rundown
into pond.

ct:

ID:

Depth Increment = ft

Top of Micropool -- 0.00 -- --

e = EDB 7279 -- 0.83 -- --

a = 202.13 acres 7280 -- 1.83 -- --

h = 5,290 ft 7281 -- 2.83 -- --
d = 2,825 ft 7282 -- 3.83 -- --
e = 0.035 ft/ft 7283 -- 4.83 -- --
s = 7.10% percent 7284 -- 5.83 -- --
A = 0.0% percent 7284.25 -- 6.08 -- --
B = 100.0% percent 7286.25 -- 8.08 -- --
D = 0.0% percent -- -- --
e = 40.0 hours -- -- --
s = User Input -- -- --

-- -- --
-- -- --

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Length
(ft)

Optional
Override
Stage (ft)

Stage
(ft)

Stage - Storage
Description

Width
(ft)

Cornerstone Estates

MHFD-Detention, Version 4.04 (February 2021)

e including 1-hour rainfall
runoff hydrographs using

one Configuration (Retention Pond)Note: This is entirety of
project. Basins H, OS-6
thru 8 do not reach pond

Depth Increment = ft

Top of Micropool -- 0.00 -- -- --

P Type = EDB 7279 -- 0.83 -- -- --

d Area = 202.13 acres 7280 -- 1.83 -- -- -- 1

Length = 5,290 ft 7281 -- 2.83 -- -- -- 4
entroid = 2,825 ft 7282 -- 3.83 -- -- -- 6
d Slope = 0.035 ft/ft 7283 -- 4.83 -- -- -- 8
usness = 7.10% percent 7284 -- 5.83 -- -- -- 8
roup A = 0.0% percent 7284.25 -- 6.08 -- -- -- 9
roup B = 100.0% percent 7286.25 -- 8.08 -- -- -- 9
ps C/D = 0.0% percent -- -- -- --
n Time = 40.0 hours -- -- -- --
Depths = User Input -- -- -- --

-- -- -- --
-- -- -- --

Optional User Overrides -- -- -- --
WQCV) = 0.837 acre-feet acre-feet -- -- -- --
EURV) = 1.312 acre-feet acre-feet -- -- -- --
93 in.) = 0.661 acre-feet 0.93 inches -- -- -- --
21 in.) = 2.036 acre-feet 1.21 inches -- -- -- --
46 in.) = 4.554 acre-feet 1.46 inches -- -- -- --
84 in.) = 12.039 acre-feet 1.84 inches -- -- -- --
16 in.) = 16.957 acre-feet 2.16 inches -- -- -- --
2.5 in.) = 23.798 acre-feet 2.50 inches -- -- -- --
39 in.) = 38.739 acre-feet 3.39 inches -- -- -- --

Volume = 0.634 acre-feet -- -- -- --
Volume = 1.053 acre-feet -- -- -- --

Op
Ov

Are
Length

(ft)

Optional
Override
Stage (ft)

Stage
(ft)

Stage - Storage
Description

Area
(ft 2)

Width
(ft)

above including 1-hour rainfall
erate runoff hydrographs using
ban Hydrograph Procedure.

ple Zone Configuration (Retention Pond)

Check impervious percentage
based on comment on
hydrology spreadsheet
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Include design of forebays and trickle channels
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Status: 
Color: 
Layer: 
Space: 

CUHP times do not match what is shown in model

Subject: Cloud+
Page Label: 98
Author: CDurham
Date: 2/15/2022 2:50:09 PM
Status: 
Color: 
Layer: 
Space: 

Update Q's to match with corresponding DP's in
table below

Subject: Callout
Page Label: 99
Author: CDurham
Date: 2/15/2022 2:51:54 PM
Status: 
Color: 
Layer: 
Space: 

CUHP times do not match what is shown in model

Subject: Cloud+
Page Label: 99
Author: CDurham
Date: 2/15/2022 2:52:30 PM
Status: 
Color: 
Layer: 
Space: 

Update Q's to match with corresponding DP's in
table below

Subject: Text Box
Page Label: 99
Author: CDurham
Date: 2/15/2022 2:53:55 PM
Status: 
Color: 
Layer: 
Space: 

Label swales to correspond to calculations in
appendix

Include design of
forebays and trickle
channels

CUHP times do not
match what is shown
in model

Update Q's to match
with corresponding
DP's in table below

CUHP times do not
match what is shown
in model

Update Q's to match
with corresponding
DP's in table below

MAP

Label swales to correspond
to calculations in appendix



Subject: Text Box
Page Label: 99
Author: CDurham
Date: 2/15/2022 2:53:59 PM
Status: 
Color: 
Layer: 
Space: 

Show and label riprap outlet protection at all
culverts

Subject: Callout
Page Label: 99
Author: CDurham
Date: 2/15/2022 2:54:54 PM
Status: 
Color: 
Layer: 
Space: 

Label roadside ditch

Subject: Callout
Page Label: 99
Author: CDurham
Date: 2/15/2022 2:55:20 PM
Status: 
Color: 
Layer: 
Space: 

Label all pipes, rundowns & swales as private or
public

Subject: Text Box
Page Label: 10
Author: CDurham
Date: 2/15/2022 7:35:13 AM
Status: 
Color: 
Layer: 
Space: 

Include discussion on existing vs. developed flows
being released.

Subject: SW - Textbox with Arrow
Page Label: 1
Author: Glenn Reese - EPC Stormwater
Date: 2/7/2022 8:09:24 AM
Status: 
Color: 
Layer: 
Space: 

SF222

Glenn Reese - EPC Stormwater (9)

Subject: SW - Textbox with Arrow
Page Label: 5
Author: Glenn Reese - EPC Stormwater
Date: 2/7/2022 8:09:43 AM
Status: 
Color: 
Layer: 
Space: 

Discuss how this will effect downstream conditions.

Show and label riprap outlet
protection at all culverts

URT

Label roadside ditch

Label all pipes,
rundowns & swales
as private or public

same as Basin EX-4 is described in the existi
the basin at DP16 in the 5- and 100-year sto
DP15, and DP16 combined flows at DP16.1 
path flowing undetained off-site to the south.

Include discussion on existing vs.
developed flows being released.

. XXXX

2021

SF222

hes of the Bennet Ranch Drainage Basin. The DPBS
Environmental Consultants, Inc. and dated Novemb
e information. Minimal data from this DBPS was u
location of the site being at the top of the watershed
e assuming residential development with less dense 
urate.

age
e generally from north to south by way of sheet flow
 natural channels. Off-site flows enter on-site along
e routed in the same general direction from north to s
e existing stock pond on the southern border of the

Discuss how this will effect
downstream conditions.



Subject: SW - Highlight
Page Label: 5
Author: Glenn Reese - EPC Stormwater
Date: 2/7/2022 8:09:51 AM
Status: 
Color: 
Layer: 
Space: 

The Bennett
Ranch DBPS also modeled the site assuming
residential development with less dense 5-acre
single-family
lots, which is no longer accurate.

Subject: SW - Textbox with Arrow
Page Label: 10
Author: Glenn Reese - EPC Stormwater
Date: 2/7/2022 8:10:02 AM
Status: 
Color: 
Layer: 
Space: 

revise this and other similar statements in report
text if forebays are added.

Subject: SW - Highlight
Page Label: 10
Author: Glenn Reese - EPC Stormwater
Date: 2/7/2022 8:10:09 AM
Status: 
Color: 
Layer: 
Space: 

enter the rundown and into the pond.

Subject: SW - Textbox
Page Label: 13
Author: Glenn Reese - EPC Stormwater
Date: 2/7/2022 8:10:19 AM
Status: 
Color: 
Layer: 
Space: 

Additional note about forebays:
Per MHFD USDCMv2 Chap 9, Section 3.2.4 (pdf
pages 89 to 99), baffles are required for inlet pipes
up to 48” diameter. Use Type VI impact basin for
larger pipes or higher exit velocities. Also see req’s
in ECM Chap 10.8.

Subject: SW - Textbox with Arrow
Page Label: 13
Author: Glenn Reese - EPC Stormwater
Date: 2/7/2022 8:10:19 AM
Status: 
Color: 
Layer: 
Space: 

MHFD DCMv3, detail T-12 recommends forebays
at inlets to EDB's. Discuss why forebays are or are
not appropriate for this site. And then if added,
show forebay calcs.

Subject: SW - Textbox with Arrow
Page Label: 14
Author: Glenn Reese - EPC Stormwater
Date: 2/7/2022 8:10:28 AM
Status: 
Color: 
Layer: 
Space: 

Discuss outlet structure in more detail. It should
have a micropool, trash screen, orifice plate,
overflow, etc.

Final Drainage Report for Cornerstone Estates

EXISTING DRAINAGE CONDITIONS

Major Basin Descriptions
The site lies within the upper reaches of the Bennet Ranch Drainage Basin. The DPBS for this basin
was prepared by Stormwater & Environmental Consultants, Inc. and dated November 2001. See
references in Appendix E for more information. Minimal data from this DBPS was utilized for the
proposed development due to the location of the site being at the top of the watershed. The Bennett
Ranch DBPS also modeled the site assuming residential development with less dense 5-acre single-
family lots, which is no longer accurate.

Existing Sub-basin Drainage
Existing basin drainage patterns are generally from north to south by way of sheet flow overland and
then concentrated flow within the natural channels. Off-site flows enter on-site along the northern
and western site boundaries and are routed in the same general direction from north to south. Existing
flows on the site are routed to the existing stock pond on the southern border of the site and then
flows off-site and onto the Paint Brush Hills Filings No. 2 and 3 developments within an existing
natural channel. The flows continue the in the natural drainageway off-site until they reach
Snowbrush Drive approximately 1,110 feet south of the site.

In the Bennett Ranch DBPS, the existing downstream off-site 54” CMP culvert in Snowbrush Drive
was determined to be undersized. It was proposed that a 7’ by 5’ box culvert would be installed at
this location to remedy the current capacity concerns. Since the culvert is not installed and no
information is available on the proposed installation date, this site will detain runoff to historic rates

condition comprised of is comprised of part of
Lane, part of proposed Mercy Court, parts of
posed swales, proposed roadside swales, and a
6.7 cfs, Q100= 66.3 cfs) sheets flows generally
DP12 where the proposed swale collects and
 DP2.1 and DP12 combined flows at DP12.1
ng natural channel towards the proposed full-
the pond.
DP11.1 (Q5= 16.9 cfs, Q100= 137.9 cfs), and

DP12.2 (Q5= 35.9 cfs, Q100=233.5 cfs) which
um EDB.

o improvements are proposed in this area, it is
ion above. The peak flow rates for the basin at
, respectively. These flows enter into Basin H

revise this and other similar statements
in report text if forebays are added.

Road, part of proposed Redeemer Lane, part of prop
eveloped lots, undeveloped land, proposed swales, prop
trum EDB. Runoff generated (Q5= 16.7 cfs, Q100= 66.
hwest to the proposed swale and to DP12 where the 
 existing natural channel at DP12.1. DP2.1 and DP12
0= 52.7 cfs) are directed by an existing natural channe
ere they enter the rundown and into the pond.
P6.2 (Q5= 9.6 cfs, Q100= 51.6 cfs), DP11.1 (Q5= 16.

2 cfs, Q100= 52.7 cfs) combine at DP12.2 (Q5= 35.9
 inflow into the proposed full-spectrum EDB.

roximately 7.31 acres and because no improvements a
bed in the existing sub-basin description above. The pe

10

 WQCV: +/- 0.844 acre-feet
 EURV: +/- 1.318 acre-feet
 100-Year Volume: +/- 4.439 acre-feet
 Q5,in: +/- 21.0 cfs
 Q100,in: +/- 225.5 cfs
 Q5,out: +/- 3.6 cfs
 Q100,out: +/- 183.9 cfs
 Spillway: Crest elevation: 7284.25’, Crest length: 75 feet w/ 4:1 side slopes, and 1 foot o

freeboard. Overflows to the south and follows the historic path along the existing natura
channel.

Additional note about forebays:
Per MHFD USDCMv2 Chap 9, Section 3.2.4 (pdf pages 89 to 99), baffles are
required for inlet pipes up to 48” diameter. Use Type VI impact basin for larger
pipes or higher exit velocities. Also see req’s in ECM Chap 10.8.

as designed for a 40-hour WQCV drain
or a 100-year storm event.

ith bullets:

 feet w/ 4:1 side slopes, and 1 foot of
historic path along the existing natural

MHFD DCMv3, detail T-12
recommends forebays at
inlets to EDB's. Discuss
why forebays are or are not
appropriate for this site.
And then if added, show
forebay calcs.

ort for Cornerstone Estates

 Unrestricted 9’W x 2’H RCBC w/ invert elevation: 7277.79’, 
aint Brush Hills Filing No. 2 and then follows the historic path alo
nel.

nd design parameters are presented in Appendix D.

Discuss outlet structure
in more detail. It should
have a micropool, trash
screen, orifice plate,
overflow, etc.



Subject: SW - Textbox with Arrow
Page Label: 99
Author: Glenn Reese - EPC Stormwater
Date: 2/7/2022 8:11:04 AM
Status: 
Color: 
Layer: 
Space: 

address existing stock ponds in the report text
above. Do they drain in sufficient time per CO
Statues?address existing stock

ponds in the report text
above. Do they drain in
sufficient time per CO
Statues?


