
Drainage Report_V2.pdf Markup Summary

Subject: Arrow
Page Label: 29
Author: cwalton
Date: 2/17/2021 1:48:30 PM
Status: 
Color: 
Layer: 
Space: 

Arrow (2)

Subject: Arrow
Page Label: 28
Author: cwalton
Date: 2/17/2021 1:50:09 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Callout
Page Label: 7
Author: CDurham
Date: 1/11/2022 2:47:25 PM
Status: 
Color: 
Layer: 
Space: 

Revise statement. This is the final drainage report.

Callout (55)

Subject: Callout
Page Label: 8
Author: CDurham
Date: 1/11/2022 3:28:45 PM
Status: 
Color: 
Layer: 
Space: 

Does not match flows shown on FDR drainage
plan for Lot 1 24/94 Business Park Filing 1

Subject: Callout
Page Label: [1] DM
Author: CDurham
Date: 1/11/2022 3:31:57 PM
Status: 
Color: 
Layer: 
Space: 

Flows do not match those shown on previous
report excerpts

Subject: Callout
Page Label: 32
Author: CDurham
Date: 1/12/2022 1:40:01 PM
Status: 
Color: 
Layer: 
Space: 

Flows do not match DP 5

Manning's Formula and the methods describe

gs Storm Drainage Design Criteria manual. 

 of this report. Hydraulic grade line calculati

cordance with current El Paso County Drain

Colorado Springs and Mile High Flood Dist

o determine runoff quantities for the 5-year 

Revise statement. This is
the final drainage report.

Discussion 

ng No.2) consists of a reported 3.86 developed acres of  

rn half of existing Meadowbrook Parkway, some 1200’ 

oduced by the offsite development (CBPF2 Lot 46) is 

w rates of Q5=15.1 and Q100=28.6 cfs in the 5 and 100-

ted flows combines with runoff from Basin EX-A2 (Lot 

=2.5, Q100=4.5 cfs) which consists of 0.59 acres of the 

way, and is located immediately east of existing Newt 

o basins culminate at Design Point 1 at peak rates of 

ng 10’ CDOT Type R at-grade inlet (Inlet 1) intercepts 

Does not match flows shown
on FDR drainage plan for Lot
1 24/94 Business Park Filing 1

Flows do not match those
shown on previous report
excerpts

CK I5 I100 Q5 Q100

n) (in/hr) (in/hr) (c.f.s.) (c.f.s.)

4 2.5 4.1 1.2 8.5

2 1.9 3.2 1.9 14.2

8 2.3 3.8 2.5 18.2

3 5.1 8.5 5.8 10.5

9 3.6 6.0 8.7 19.6

TOTAL  FLOWS INTENSITY ^

Flows do not match
DP 5



Subject: Callout
Page Label: 33
Author: CDurham
Date: 1/12/2022 1:40:27 PM
Status: 
Color: 
Layer: 
Space: 

Flows do not match Basin B

Subject: Callout
Page Label: 40
Author: CDurham
Date: 1/12/2022 11:25:59 AM
Status: 
Color: 
Layer: 
Space: 

Include flow from PR21

Subject: Callout
Page Label: 13
Author: CDurham
Date: 1/12/2022 2:18:20 PM
Status: 
Color: 
Layer: 
Space: 

at-grade

Subject: Callout
Page Label: 13
Author: CDurham
Date: 1/12/2022 2:22:18 PM
Status: 
Color: 
Layer: 
Space: 

Calculations were not seen in the appendix.
Please provide.

Subject: Callout
Page Label: 14
Author: CDurham
Date: 1/12/2022 2:34:49 PM
Status: 
Color: 
Layer: 
Space: 

Intercepted rates do not match inlet spreadsheet

Subject: Callout
Page Label: 14
Author: CDurham
Date: 1/12/2022 2:36:54 PM
Status: 
Color: 
Layer: 
Space: 

Area doesn't match spreadsheet

22.5

27.7

ADJACENT PARCEL (LOT 1)

18.2

ADJACENT PARCEL (LOT 2)

8.5

END OF PAVEMENT

DISCHARGE TO CDOT ROW

4 31.9

BARROW DITCH

SW CORNER OF SITE/CDOT ROW

Flows do not match
Basin B

16 DP12

17 PR15, PR16

18 PR17

19*
SEE FDR FOR AURA AT 

CROSSROADS

20 POND OUTFALL

21*
SEE FDR FOR AURA AT 

CROSSROADS

*REFER TO FDR FOR AURA AT CROSSROADS F

DP - Design Point

EX - Existing Design Point

Include flow from PR21

new rais

the basin

10’a-gra

across th

with tha

connecti

roundabo

at-grade

hin this 

 of 6.5 

located 

ated to 

 sewer. 

R-6116 

for this 

runoff 

H inlet 

Calculations were not
seen in the appendix.
Please provide.

es portions of Lots 9 and 10, will require a private

5=9.3 and Q100=17.0 cfs in the 5 and 100 year s

proposed to convey flows along the basin edge to

at the terminus of the swale and will protect the slop

cial lots and roadway located in the central portion o

ade inlets (Inlets 7 and 8) located on the north and s

ws of 5.2 and 9.5 cfs in the 5 and 100 year storm ev

continues to downstream infrastructure. Flows coll

base manhole in the middle of the planned roadwa

rm drains.   A proposed 36” private storm sewer (P

Intercepted rates do not
match inlet spreadsheet

14 

nlets will be conveyed to a box base manhol

e 30” (PR9) and 18” (PR10) storm drains.   A

onvey flows west underground at peak flow 

s. PR12, a 42” private storm sewer, then dire

int 10  

Q5=2.1, Q100=3.8) cfs consists of 0.77 acres 

 portion of the site.  A private 10’ CDOT Typ

 street functions to collect the runoff from Ba

Area doesn't match
spreadsheet



Subject: Callout
Page Label: 15
Author: CDurham
Date: 1/12/2022 2:54:53 PM
Status: 
Color: 
Layer: 
Space: 

(Section C-C)

Subject: Callout
Page Label: 15
Author: CDurham
Date: 1/12/2022 2:55:26 PM
Status: 
Color: 
Layer: 
Space: 

(Section D-D)

Subject: Callout
Page Label: 15
Author: CDurham
Date: 1/12/2022 2:55:31 PM
Status: 
Color: 
Layer: 
Space: 

(Section B-B)

Subject: Callout
Page Label: 15
Author: CDurham
Date: 1/12/2022 2:56:59 PM
Status: 
Color: 
Layer: 
Space: 

(Section A-A)

Subject: Callout
Page Label: 16
Author: CDurham
Date: 1/12/2022 2:59:48 PM
Status: 
Color: 
Layer: 
Space: 

Pond release flows at

Subject: Callout
Page Label: 16
Author: CDurham
Date: 1/12/2022 3:00:12 PM
Status: 
Color: 
Layer: 
Space: 

Explain why flows are lower

ected from the site 

for the swale and 

 collects flows not 

(Section C-C)

 flows not 

Point 13.  

rom north 

 after the 

nd. Runoff 

bines with 

(Section D-D)

) is conveyed from north 

ale before and after the 

m detention pond. Runoff 

=10.0 cfs) combines with 

(Section B-B)

 

are Q5=99.6 and Q100=216.

earthen swale in CDOT’s Ri

cfs). A rip rap pad is provided

(Section A-A)

roximately half of this basin is comprised of 

ther half is comprised of the 5 foot bottom eart

ced within this basin (Q5=8.7 and Q100=19.6 

g with flows from DP15. This combination 

 of way. The cumulative flows at DP16 are Q

Pond release flows at

of this basin is comprised of the paved 

ised of the 5 foot bottom earthen swale 

asin (Q5=8.7 and Q100=19.6 cfs) flows 

m DP15. This combination of runoff 

mulative flows at DP16 are Q5=9.9 and 

ing rates. Calculations for the 5, 10, 25, 

Appendix. Flows from this design point 

ated at the terminus of the storm sewer, 

Explain why flows are lower



Subject: Callout
Page Label: 37
Author: CDurham
Date: 1/12/2022 3:21:37 PM
Status: 
Color: 
Layer: 
Space: 

Doesn't match plan

Subject: Callout
Page Label: 37
Author: CDurham
Date: 1/12/2022 3:21:54 PM
Status: 
Color: 
Layer: 
Space: 

Basin not found in Aura at Crossroads FDR

Subject: Callout
Page Label: 37
Author: CDurham
Date: 1/12/2022 3:23:16 PM
Status: 
Color: 
Layer: 
Space: 

Doesn't match plan

Subject: Callout
Page Label: 37
Author: CDurham
Date: 1/12/2022 3:23:26 PM
Status: 
Color: 
Layer: 
Space: 

Info for basin does not match with Aura at
Crossroads FDR

Subject: Callout
Page Label: 38
Author: CDurham
Date: 1/12/2022 3:23:49 PM
Status: 
Color: 
Layer: 
Space: 

Basin not found in Aura at Crossroads FDR

Subject: Callout
Page Label: 38
Author: CDurham
Date: 1/12/2022 3:24:36 PM
Status: 
Color: 
Layer: 
Space: 

Does not match with Aura at Crossroads FDR

4.98 2.49 0.90 0.96 0.0

1.67 1.67 0.90 0.96 0.0

1.48 1.48 0.90 0.96 0.0

4.61 4.46 0.81 0.88 0.0

2.22 2.22 0.81 0.88 0.0

2.71 0.48 0.90 0.96 2.2

2.57 2.57 0.81 0.88 0.0

0.46 0.46 0.90 0.96 0.0

3.21 0.00 0.90 0.96 3.2

3.19 0.00 0.90 0.96 3.1

0.37 0.00 0.90 0.96 0.3

0.78 0.00 0.90 0.96 0.7

0.56 0.00 0.90 0.96 0.5

Doesn't match plan

G 20057.4496 0.46

J 139924.2472 3.21

A-6**** 138956.4 3.19

Z-1**** 16117.2 0.37

B-3**** 33976.8 0.78

Z-2**** 24393.6 0.56

G1 25962.0179 0.60

*FROM FDR FOR CLAREMONT BUSINESS PARK FILING NO. 2

****FROM FDR FOR AURA AT CROSSROADS, DATED MAY 17, 2

**FROM FDR FOR MEADOWBROOK CROSSING FILING 1 AND F

***FROM FDR FOR LOT 1 24/94 BUSINESS PARK FILING NO. 1 O

MS CIVIL, INC

Basin not found in Aura
at Crossroads FDR

2 0.00 0.08 0.35 0.90

2 2.49 0.08 0.35 0.49

2 0.00 0.08 0.35 0.90

2 0.00 0.08 0.35 0.90

2 0.15 0.08 0.35 0.79

2 0.00 0.08 0.35 0.81

8 0.00 0.08 0.35 0.83

2 0.00 0.08 0.35 0.81

2 0.00 0.08 0.35 0.90

1 0.00 0.08 0.35 0.16

3 0.00 0.08 0.35 0.60

2 0.00 0.08 0.35 0.33

5 0.00 0.08 0.35 0.62

Doesn't match plan

3.86 3.86 0.80 0.90 0.00 0.49 0.62 0.00 0.08 0.35 0.80 0.90

0.59 0.59 0.90 0.96 0.00 0.49 0.62 0.00 0.08 0.35 0.90 0.96

60793.3017 1.40 1.40 0.90 0.96 0.00 0.49 0.62 0.00 0.08 0.35 0.90 0.96

216993.7096 4.98 2.49 0.90 0.96 0.00 0.49 0.62 2.49 0.08 0.35 0.49 0.66

72787.0873 1.67 1.67 0.90 0.96 0.00 0.49 0.62 0.00 0.08 0.35 0.90 0.96

64490.3787 1.48 1.48 0.90 0.96 0.00 0.49 0.62 0.00 0.08 0.35 0.90 0.96

200631.5748 4.61 4.46 0.81 0.88 0.00 0.49 0.62 0.15 0.08 0.35 0.79 0.86

96773.7602 2.22 2.22 0.81 0.88 0.00 0.49 0.62 0.00 0.08 0.35 0.81 0.88

118133.5827 2.71 0.48 0.90 0.96 2.23 0.81 0.88 0.00 0.08 0.35 0.83 0.89

112036.6061 2.57 2.57 0.81 0.88 0.00 0.49 0.62 0.00 0.08 0.35 0.81 0.88

20057.4496 0.46 0.46 0.90 0.96 0.00 0.49 0.62 0.00 0.08 0.35 0.90 0.96

139924.2472 3.21 0.00 0.90 0.96 3.21 0.16 0.41 0.00 0.08 0.35 0.16 0.41

138956.4 3.19 0.00 0.90 0.96 3.19 0.60 0.73 0.00 0.08 0.35 0.60 0.73

16117.2 0.37 0.00 0.90 0.96 0.37 0.33 0.52 0.00 0.08 0.35 0.33 0.52

33976.8 0.78 0.00 0.90 0.96 0.78 0.62 0.75 0.00 0.08 0.35 0.62 0.75

24393.6 0.56 0.00 0.90 0.96 0.56 0.60 0.73 0.00 0.08 0.35 0.28 0.49

25962.0179 0.60 0.60 0.90 0.96 0.00 0.16 0.41 0.00 0.08 0.35 0.90 0.96

ESS PARK FILING NO. 2 Calculated by:

Date: 11/22/2021

Checked by: DLM

ROADS, DATED MAY 17, 2021

ROSSING FILING 1 AND FILING 2

ESS PARK FILING NO. 1 ON PLATTE AVENUE AND MEADOWBROOK PARKWAY 

CVW

DR.xls Page 1 of 1 11/22/2021

Info for basin does
not match with Aura
at Crossroads FDR

D

E

F

G

J

A-6****

Z-1****

B-3****

Z-2****

G1

# Intensity equations a

*VALUES DERIVED

****FROM FDR FOR

**VALUES DERIVE

***VALUES DERIV

Basin not found in
Aura at Crossroads
FDR

0.47 1.27

2.08 4.20

0.63 1.84

8.7 2.8 5.0

lculated by:

Date:

Checked by: DLM

CVW

11/22/2021

Does not match with
Aura at Crossroads
FDR



Subject: Callout
Page Label: 39
Author: CDurham
Date: 1/12/2022 3:26:26 PM
Status: 
Color: 
Layer: 
Space: 

PR19 per drainage plan

Subject: Callout
Page Label: 40
Author: CDurham
Date: 1/12/2022 3:27:35 PM
Status: 
Color: 
Layer: 
Space: 

Doesn't match flow for DP 11

Subject: Callout
Page Label: 43
Author: CDurham
Date: 1/12/2022 3:28:26 PM
Status: 
Color: 
Layer: 
Space: 

32.2 Ac

Subject: Callout
Page Label: 43
Author: CDurham
Date: 1/12/2022 3:28:51 PM
Status: 
Color: 
Layer: 
Space: 

From report, soil is type A and B.

Subject: Callout
Page Label: 79
Author: CDurham
Date: 1/12/2022 4:23:00 PM
Status: 
Color: 
Layer: 
Space: 

Include PR 21 coming in from the north

Subject: Callout
Page Label: 90
Author: CDurham
Date: 1/12/2022 4:36:11 PM
Status: 
Color: 
Layer: 
Space: 

How was HGL set at tie-in location? Can the future
system be added in to ensure whole system
functions properly?

F 2.08 2.26

Basin A-6 0.05 0.78

Basin B-3 0.48 0.42

0.53 1.20

Basin Z-2 0.16 0.27

DP 13 0.53 1.20

0.69 1.47

 DP14, PR17, 20.61 26.69

PR 18

ND OUTFALL 2.78 5.16

OS-2

Tc for Basin Z-2 Used

Weighted Tc Used

Tc for Basin OS-2 Used

um travel time of 5 minutes.

Weighted Tc Used

See Area Drainage Sheet for Input

PR19 per drainage plan

4.8 6.9

8 6.9 4.7 7.9 35.0 60.5 36" SD

8 6.9 4.7 7.9 35.0 60.5 42" SD

4 5.0 5.2 8.7 2.1 3.8 18" SD

9 5.0 5.2 8.7 2.7 17.3 30" SD

11 6.9 4.7 7.9 39.4 79.6 42" SD

6 5.0 5.2 8.7 10.8 19.6 24" SD

38 6.9 4.7 7.9 49.1 97.4 48" SD

38 6.9 4.7 7.9 49.1 97.4 48" SD

52 15.2 3.5 5.9 31.2 67.7 48" SD

FD WKSHT 1.2 11.4 18" SD

8 8.8 4.3 7.3 2.1 4.2 30" SD

LOW DETAILS Calculated by:

Date:

Checked by:m Design Point DLM

CVW

 Point 11/22/2021

Doesn't match flow
for DP 11

Depth 

6287.68 Top of

EDB

32.10 acres

1,725 ft

1,000 ft

0.006 ft/ft

78.67% percent

Stage
Des

Configuration (Retention Pond)

32.2 Ac

6287.68 Top of Micropool -- 0

= EDB 88 --

= 32.10 acres 90 --

= 1,725 ft 92 --

= 1,000 ft 94 --

= 0.006 ft/ft 96 --

= 78.67% percent --

= 100.0% percent --

= 0.0% percent --

= 0.0% percent --

= 40.0 hours --

= User Input --

--

--

Optional User Overrides --

= 0.857 acre-feet acre-feet --

cluding 1-hour rainfall
noff hydrographs using 
ograph Procedure.

Op
Ov
Sta

Stage
(ft)

Stage - Storage
Description

e Configuration (Retention Pond)

From report, soil
is type A and B.

Include PR 21 coming
in from the north

0.146,303.786,303.9303.96

0.576,301.436,302.0002.39

0.016,303.266,303.2603.31

How was HGL set at tie-in
location? Can the future system
be added in to ensure whole
system functions properly?



Subject: Callout
Page Label: 93
Author: CDurham
Date: 1/12/2022 4:37:34 PM
Status: 
Color: 
Layer: 
Space: 

Where did HGL at existing manhole come from? If
from previous report, please include copy of this,
or include existing storm system in analysis to
ensure whole system functions adequately.

Subject: Callout
Page Label: 96
Author: CDurham
Date: 1/12/2022 4:44:19 PM
Status: 
Color: 
Layer: 
Space: 

Where/How was this HGL set for future storm? If
used from another report, please include copy or
add design of that system into model to ensure
whole system functions properly.

Subject: Callout
Page Label: 96
Author: CDurham
Date: 1/12/2022 4:44:37 PM
Status: 
Color: 
Layer: 
Space: 

HGL out should match 100 year water surface of
pond.

Subject: Callout
Page Label: [1] DM (2)
Author: CDurham
Date: 1/12/2022 4:50:59 PM
Status: 
Color: 
Layer: 
Space: 

Analysis of channel with these conditions not
provided in appendix

Subject: Callout
Page Label: [1] DM
Author: CDurham
Date: 1/12/2022 4:51:32 PM
Status: 
Color: 
Layer: 
Space: 

Does not match spreadsheet

Subject: Callout
Page Label: [1] DM
Author: CDurham
Date: 1/12/2022 4:52:05 PM
Status: 
Color: 
Layer: 
Space: 

Add pipe callout to legend

Headloss
(ft)

Hydraulic Grade 
Line (Out)

(ft)

Hydraulic Grade 
Line (In)

(ft)

nergy Grade 
Line (Out)

(ft)

0.176,315.606,315.776,315.75

Where did HGL at existing manhole
come from? If from previous report,
please include copy of this, or include
existing storm system in analysis to
ensure whole system functions
adequately.

Hydraulic Grade 
Line (In)

(ft)

Energy Grade 
Line (Out)

(ft)

Energy Grade 
Line (In)

(ft)

Depth (Critical)
(ft)

Depth (Normal)
(ft)

6,296.356,296.516,296.530.670.37

Conduit 
Description

ircle - 30.0 in

Where/How was this HGL set for future
storm? If used from another report, please
include copy or add design of that system
into model to ensure whole system
functions properly.

(ft)(ft)

-0.156,296.506,296.35

HGL out should
match 100 year water
surface of pond.

Analysis of channel with
these conditions not
provided in appendix

Does not match
spreadsheet

Add pipe callout
to legend



Subject: Callout
Page Label: [1] DM
Author: CDurham
Date: 1/12/2022 4:52:43 PM
Status: 
Color: 
Layer: 
Space: 

DP 4.5

Subject: Callout
Page Label: [1] DM
Author: CDurham
Date: 1/12/2022 4:53:15 PM
Status: 
Color: 
Layer: 
Space: 

Doesn't match spreadsheet

Subject: Callout
Page Label: [1] DM
Author: CDurham
Date: 1/12/2022 4:54:45 PM
Status: 
Color: 
Layer: 
Space: 

Label pipe size & private/public for PR10 & PR11

Subject: Callout
Page Label: [1] DM
Author: CDurham
Date: 1/12/2022 4:55:47 PM
Status: 
Color: 
Layer: 
Space: 

Label pipe size & private/public for PR4

Subject: Callout
Page Label: [1] DM
Author: CDurham
Date: 1/12/2022 4:56:34 PM
Status: 
Color: 
Layer: 
Space: 

Basin not found in Referenced FDR

Subject: Callout
Page Label: [1] DM
Author: CDurham
Date: 1/12/2022 4:57:09 PM
Status: 
Color: 
Layer: 
Space: 

PR19?

DP 4.5

Doesn't match
spreadsheet

Label pipe size
& private/public
for PR10 & PR11

Label pipe size
& private/public
for PR4

Basin not found in
Referenced FDR

PR19?



Subject: Callout
Page Label: [1] DM
Author: CDurham
Date: 1/12/2022 4:57:44 PM
Status: 
Color: 
Layer: 
Space: 

30"

Subject: Callout
Page Label: [1] DM
Author: CDurham
Date: 1/12/2022 4:58:56 PM
Status: 
Color: 
Layer: 
Space: 

Update table per latest pond spreadsheet
information

Subject: Callout
Page Label: [1] DM
Author: CDurham
Date: 1/12/2022 4:59:42 PM
Status: 
Color: 
Layer: 
Space: 

Label pipe size & private/public for PR19

Subject: Callout
Page Label: 59
Author: CDurham
Date: 1/12/2022 5:32:26 PM
Status: 
Color: 
Layer: 
Space: 

Why is this half of the road carrying so much more
than the other half? See previous inlet 6 sheet.

Subject: Callout
Page Label: 90
Author: CDurham
Date: 1/13/2022 1:50:40 PM
Status: 
Color: 
Layer: 
Space: 

36" RCP on CD's. Please Revise

Subject: Callout
Page Label: 12
Author: CDurham
Date: 1/13/2022 1:58:56 PM
Status: 
Color: 
Layer: 
Space: 

Revise to 10 lots

30"

Update table per latest
pond spreadsheet
information

Label pipe size
& private/public
for PR19

check = yes

Minor Storm Major Storm

= 5.2 93.9 cfs

ent'

ent'

Why is this half of the road
carrying so much more than
the other half? See previous
inlet 6 sheet.

6,306,302.952.10(N/A)

6,306,303.311.130.88

Conduit 
escription

e - 24.0 in

e - 24.0 in

e - 30.0 in

e - 36.0 in

36" RCP on CD's.
Please Revise

o ten (1) commercial tract, one (1) m

oadway use. The proposed developm

ill include a single lane roundabout t

Revise to 10
lots



Subject: Callout
Page Label: [1] DM (2)
Author: dsdlaforce
Date: 1/13/2022 10:08:59 AM
Status: 
Color: 
Layer: 
Space: 

Update per comment in the rational method
calculations

Subject: Callout
Page Label: [1] DM
Author: dsdlaforce
Date: 1/13/2022 10:26:15 AM
Status: 
Color: 
Layer: 
Space: 

Split Basin E into two.

Subject: Callout
Page Label: [1] DM
Author: dsdlaforce
Date: 1/13/2022 11:10:52 AM
Status: 
Color: 
Layer: 
Space: 

Based on Staff's understanding and what is
reflected on the construction plans & plat, the area
highlighted in yellow is not constructed with filing 1.

Remove or identify as future phase in both the
map and the narrative section of the report.  This
could change in the future when filing 2 is
submitted.

A proposed condition drainage map needs to be
provided showing the Filing 1 condition that
defines what will be constructed and how runoff is
conveyed within the highlighted area into proposed
inlets/temp sediment ponds constructed as part of
Filing No. 1.

A final drainage report will be required when the
tract (highlighted in yellow) is platted.

Subject: Callout
Page Label: 33
Author: CDurham
Date: 1/13/2022 2:00:41 PM
Status: 
Color: 
Layer: 
Space: 

Remove this reference and include flowby from
DP2

Subject: Callout
Page Label: [1] DM
Author: CDurham
Date: 1/13/2022 2:07:46 PM
Status: 
Color: 
Layer: 
Space: 

Add Pipe #

Update per comment
in the rational method
calculations

Split Basin E into two.

OSED CONDITIONS DRAINAGE MAP
ROSSROADS MIXED USE
OSED CONDITIONS DRAINAGE MAP

Based on Staff's understanding and what is reflected on the
construction plans & plat, the area highlighted in yellow is not
constructed with filing 1.

Remove or identify as future phase in both the map and the narrative
section of the report.  This could change in the future when filing 2 is
submitted.

A proposed condition drainage map needs to be provided showing the
Filing 1 condition that defines what will be constructed and how runoff
is conveyed within the highlighted area into proposed inlets/temp
sediment ponds constructed as part of Filing No. 1.

A final drainage report will be required when the tract (highlighted in
yellow) is platted.

EX-A2 0.53 0.57

3.62 4.04

OS-A 0.80 0.93

OS-1 1.15 1.22 11.6 1

FB-DP1 1.47 2.35

2.62 3.57

A 1.03 4.51 12.8 14

FB-INDP5 0.00 0.10

DP3 2.62 3.57

3.65 8.19

B 1.09 4.77

C 0.47 2.06

Tc for E2 Used

See Area Drainage Sheet for Input

Tc for DP1 Used

See Area Drainage Sheet for Input

Tc for DP3 Used

See Area Drainage Sheet for Input

Remove this reference and
include flowby from DP2

Add Pipe #



Subject: Callout
Page Label: 4
Author: CDurham
Date: 1/13/2022 9:19:35 AM
Status: 
Color: 
Layer: 
Space: 

Revise to 10 commercial lots

Subject: Callout
Page Label: 9
Author: CDurham
Date: 1/13/2022 9:23:41 AM
Status: 
Color: 
Layer: 
Space: 

Revise to match drainage map summary table in
appendix.

Subject: Callout
Page Label: [1] DM
Author: dsdlaforce
Date: 1/13/2022 9:57:58 AM
Status: 
Color: 
Layer: 
Space: 

Update to include Pipe Run 21

Subject: Callout
Page Label: 17
Author: dsdlaforce
Date: 1/18/2022 1:09:28 PM
Status: 
Color: 
Layer: 
Space: 

Revise to exclude Tract D. 

Add a note stating that Tract D drainage fee shall
be paid with future platting/development of said
tract.

Subject: Cloud+
Page Label: 40
Author: CDurham
Date: 1/12/2022 11:17:43 AM
Status: 
Color: 
Layer: 
Space: 

Use inlet labels where appropriate for easier
reference to StormCAD model & Drainage plan

Cloud+ (3)

Subject: Cloud+
Page Label: [1] DM
Author: CDurham
Date: 1/12/2022 4:56:54 PM
Status: 
Color: 
Layer: 
Space: 

Does not match Aura at Crossroads FDR flows

 6th P.M. in El Paso County, Colora

bound to the west by undeveloped S

Meadowbrook Crossing Subdivision

o ten (1) commercial tract, one (1) m

oadway use. The development will 

gle lane roundabout to be construct

Revise to 10
commercial lots

 western side of the subject site.  

o southwest, discharging onto the 

mately 200’ north of the southern 

ed at 8.3 cfs and 18.2 cfs in the 5 

ong the southern boundary of the 

as sheet flow before eventually 

US HWY 24 CDOT right of way.   

calculated at 1.2 cfs and 8.5 cfs in 

Revise to match drainage
map summary table in
appendix.

Update to include
Pipe Run 21

& Bridge Fees: 

  29.049    x 78.67%  x $20,387.00 = $   465,901.02 

 29.049     x 78.67%  x   $8,339.00  = $   190,569.90 
       Total    $   656,470.92 

hall be paid at the time of platting. 

Construction Cost Estimate (Non-Reimbursable) 

Amount Unit Unit Cost Total Cost 

e R Inlet 4  EA   $    9,890.00   $         39,560.00  

e R Inlet 3  EA   $  13,002.00   $         39,006.00  

nlet 1  EA  $    5,000.00  $           5,000.00 

8  EA   $    9,800.00   $         78,400.00  

1  EA   $    6,000.00   $           6,000.00  

Revise to exclude Tract D. 

Add a note stating that Tract D drainage fee shall
be paid with future platting/development of said
tract.

Intensity* Flow PIPE SIZE

PIPE 

RUN

Contributing

Pipes/Design Points

Equivalent

CA 5

Equivalent

CA 100

Maximum

T C

I 5 I 100 Q 5 Q 100

1 INLET 3 1.78 1.55 12.8 3.8 6.3 6.7 9.8 24" SD

1.5 INLET 4 1.51 1.48 8.9 4.3 7.2 6.5 10.7 24" SD

2 PR1.5, INLET 4.5 1.51 1.74 8.9 4.3 7.2 6.5 12.6 24" SD

3 PR2, INLET 5 3.78 5.30 8.8 4.3 7.3 16.4 38.5 36" SD

4 DP6 3.62 3.98 5.0 5.2 8.7 18.7 34.5 30" SD

5 PR4 3.62 3.98 5.0 5.2 8.7 18.7 34.5 30" SD

6 PR5 3.62 3.98 5.0 5.2 8.7 18.7 34.5 30" SD

7 PR6 3.62 3.98 5.0 5.2 8.7 18.7 34.5 36" SD

8 DP7 1.80 1.96 5.0 5.2 8.7 9.3 17.0 24" SD

9 PR8, DP8 2.82 2.83 6.9 4.7 7.9 13.2 22.3 30" SD

10 DP9 1.02 0.88 6.9 4.7 7.9 4.8 6.9 18" SD

11 PR7, PR9, PR10 7.47 7.68 6.9 4.7 7.9 35.0 60.5 36" SD

12 PR11 7.47 7.68 6.9 4.7 7.9 35.0 60.5 42" SD

13 DP10 0.41 0.44 5.0 5.2 8.7 2.1 3.8 18" SD

14 DP11 0.51 1.99 5.0 5.2 8.7 2.7 17.3 30" SD

15 PR12, PR13, PR14 8.40 10.11 6.9 4.7 7.9 39.4 79.6 42" SD

16 DP12 2.08 2.26 5.0 5.2 8.7 10.8 19.6 24" SD

17 PR15, PR16 10.48 12.38 6.9 4.7 7.9 49.1 97.4 48" SD

18 PR17 10.48 12.38 6.9 4.7 7.9 49.1 97.4 48" SD

19*
SEE FDR FOR AURA AT 

CROSSROADS
8.92 11.52 15.2 3.5 5.9 31.2 67.7 48" SD

20 POND OUTFALL PER MHFD WKSHT 1.2 11.4 18" SD

21*
SEE FDR FOR AURA AT 

CROSSROADS
0.48 0.58 8.8 4.3 7.3 2.1 4.2 30" SD

*REFER TO FDR FOR AURA AT CROSSROADS FOR CONTRIBUTING PIPE FLOW DETAILS Calculated by:

DP - Design Point Date:

EX - Existing Design Point Checked by:INT- Intercepted Flow from Design Point DLM

CVW

  FB- Flow By from Design Point 11/22/2021

Use inlet labels where
appropriate for easier
reference to StormCAD
model & Drainage plan

Does not match Aura at
Crossroads FDR flows



Subject: Cloud+
Page Label: [1] DM
Author: CDurham
Date: 1/12/2022 5:01:29 PM
Status: 
Color: 
Layer: 
Space: 

Information does not match up with swale
calculation sheet in appendix

Subject: Cloud
Page Label: [1] DM
Author: dsdlaforce
Date: 1/13/2022 10:50:52 AM
Status: 
Color: 
Layer: 
Space: 

Cloud (1)

Subject: Contractor
Page Label: 44
Author: EPC Stormwater - Glenn Reese
Date: 1/4/2022 4:29:14 PM
Status: 
Color: 
Layer: 
Space: 

Unresolved from Review #1: These need to be
<1.0 unless it is shown in report text about that
there is a suitable outfall downstream with capacity
to handle the additional flows.

Contractor (1)

Subject: Highlight
Page Label: 8
Author: CDurham
Date: 1/11/2022 3:25:58 PM
Status: 
Color: 
Layer: 
Space: 

 (Q5=2.5, Q100=4.5 cfs

Highlight (13)

Subject: Highlight
Page Label: [1] DM
Author: CDurham
Date: 1/11/2022 3:31:21 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Highlight
Page Label: [1] DM
Author: CDurham
Date: 1/11/2022 3:31:23 PM
Status: 
Color: 
Layer: 
Space: 

Information does not match
up with swale calculation
sheet in appendix

n Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year
our Rainfall Depth (in) = N/A N/A 1.19 1.50 1.75 2.00
unoff Volume (acre-ft) = 0.857 3.306 2.394 3.107 3.679 4.353
graph Volume (acre-ft) = N/A N/A 2.394 3.107 3.679 4.353
elopment Peak Q (cfs) = N/A N/A 0.2 0.3 0.4 4.0
elopment Peak Q (cfs) = N/A N/A
eak Flow, q (cfs/acre) = N/A N/A 0.00 0.01 0.01 0.13

Peak Inflow Q (cfs) = N/A N/A 33.0 42.4 49.3 61.1
Peak Outflow Q (cfs) = 0.5 1.3 1.1 1.2 2.4 8.8

 to Predevelopment Q = N/A N/A N/A 3.9 5.5 2.2
ucture Controlling Flow = Plate Plate Plate Plate Overflow Weir 1 Overflow Weir 1
 through Grate 1 (fps) = N/A N/A N/A N/A 0.1 0.6
 through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A
Inflow Volume (hours) = 38 67 61 66 69 68
Inflow Volume (hours) = 40 72 65 72 76 75
um Ponding Depth (ft) = 3.35 6.08 5.01 5.69 6.18 6.43
Ponding Depth (acres) = 0.63 1.06 0.96 1.03 1.07 1.10
olume Stored (acre-ft) = 0.863 3.316 2.223 2.908 3.423 3.694

tructure

Unresolved from Review #1: These need to be <1.0
unless it is shown in report text about that there is a
suitable outfall downstream with capacity to handle
the additional flows.

 southeastern half of existing Meado

Runoff produced by the offsite dev

kway at flow rates of Q5=15.1 and Q

  The collected flows combines with 

 No.1) (Q5=2.5, Q100=4.5 cfs) whic

brook Parkway, and is located imme

rom the two basins culminate at De

 An existing 10’ CDOT Type R at-

1 cfs, with subsequent by-pass flows 



Subject: Highlight
Page Label: 32
Author: CDurham
Date: 1/12/2022 1:39:46 PM
Status: 
Color: 
Layer: 
Space: 

2.5 18.2

Subject: Highlight
Page Label: 33
Author: CDurham
Date: 1/12/2022 1:40:13 PM
Status: 
Color: 
Layer: 
Space: 

8.3 18.2

Subject: Highlight
Page Label: 37
Author: CDurham
Date: 1/12/2022 3:22:20 PM
Status: 
Color: 
Layer: 
Space: 

0.90 0.96

Subject: Highlight
Page Label: 37
Author: CDurham
Date: 1/12/2022 3:23:01 PM
Status: 
Color: 
Layer: 
Space: 

0.62 0.75

Subject: Highlight
Page Label: 38
Author: CDurham
Date: 1/12/2022 3:24:22 PM
Status: 
Color: 
Layer: 
Space: 

2.08 4.20

Subject: Highlight
Page Label: 38
Author: CDurham
Date: 1/12/2022 3:24:26 PM
Status: 
Color: 
Layer: 
Space: 

0.63 1.84

(c.f.s.) (c.f.s.)

1.2 8.5

1.9 14.2

2.5 18.2

5.8 10.5

8.7 19.6

2.5 4.5

A

8.3 18.2

A

0.81 0.88

0.83 0.89

0.81 0.88

0.90 0.96

0.16 0.41

0.60 0.73

0.33 0.52

0.16 0.41

0.60 0.73

0.33 0.52

0.62 0.75

0.28 0.49

0.90 0.96

6.77 13.85

0.47 1.27

2.08 4.20

0.63 1.84

2.8 5.0

0.47 1.27

2.08 4.20

0.63 1.84

2.8 5.0

y: CVW



Subject: Highlight
Page Label: [1] DM
Author: CDurham
Date: 1/12/2022 4:51:36 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Highlight
Page Label: [1] DM
Author: CDurham
Date: 1/12/2022 4:53:24 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Highlight
Page Label: 99
Author: cwalton
Date: 10/15/2021 9:14:15 AM
Status: 
Color: 
Layer: 
Space: 

Subject: Highlight
Page Label: 98
Author: cwalton
Date: 10/15/2021 9:14:21 AM
Status: 
Color: 
Layer: 
Space: 

Subject: Line
Page Label: 79
Author: CDurham
Date: 1/12/2022 4:22:12 PM
Status: 
Color: 
Layer: 
Space: 

Line (24)

Subject: Line
Page Label: [1] DM
Author: CDurham
Date: 1/12/2022 4:50:27 PM
Status: 
Color: 
Layer: 
Space: 



Subject: Line
Page Label: 75
Author: cwalton
Date: 10/11/2021 3:26:01 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Line
Page Label: 75
Author: cwalton
Date: 10/11/2021 3:26:12 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Line
Page Label: 99
Author: cwalton
Date: 10/15/2021 9:12:26 AM
Status: 
Color: 
Layer: 
Space: 

Subject: Line
Page Label: 99
Author: cwalton
Date: 10/15/2021 9:12:42 AM
Status: 
Color: 
Layer: 
Space: 

Subject: Line
Page Label: 98
Author: cwalton
Date: 10/15/2021 9:13:20 AM
Status: 
Color: 
Layer: 
Space: 

Subject: Line
Page Label: 98
Author: cwalton
Date: 10/15/2021 9:13:25 AM
Status: 
Color: 
Layer: 
Space: 



Subject: Line
Page Label: 29
Author: cwalton
Date: 2/17/2021 1:44:21 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Line
Page Label: 29
Author: cwalton
Date: 2/17/2021 1:44:29 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Line
Page Label: 29
Author: cwalton
Date: 2/17/2021 1:44:33 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Line
Page Label: 29
Author: cwalton
Date: 2/17/2021 1:45:48 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Line
Page Label: 29
Author: cwalton
Date: 2/17/2021 1:46:07 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Line
Page Label: 29
Author: cwalton
Date: 2/17/2021 1:46:10 PM
Status: 
Color: 
Layer: 
Space: 



Subject: Line
Page Label: 29
Author: cwalton
Date: 2/17/2021 1:46:16 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Line
Page Label: 29
Author: cwalton
Date: 2/17/2021 1:46:19 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Line
Page Label: 29
Author: cwalton
Date: 2/17/2021 1:46:23 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Line
Page Label: 29
Author: cwalton
Date: 2/17/2021 1:46:43 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Line
Page Label: 29
Author: cwalton
Date: 2/17/2021 1:46:47 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Line
Page Label: 29
Author: cwalton
Date: 2/17/2021 1:47:02 PM
Status: 
Color: 
Layer: 
Space: 



Subject: Line
Page Label: 28
Author: cwalton
Date: 2/17/2021 1:50:48 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Line
Page Label: 28
Author: cwalton
Date: 2/17/2021 1:50:51 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Line
Page Label: 28
Author: cwalton
Date: 2/17/2021 1:50:54 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Line
Page Label: 28
Author: cwalton
Date: 2/17/2021 1:50:58 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Snapshot
Page Label: 88
Author: cwalton
Date: 10/13/2021 3:50:35 PM
Status: 
Color: 
Layer: 
Space: 

Snapshot (4)

Subject: Snapshot
Page Label: 91
Author: cwalton
Date: 10/14/2021 9:20:45 AM
Status: 
Color: 
Layer: 
Space: 



Subject: Snapshot
Page Label: [1] Layout1
Author: cwalton
Date: 11/22/2021 10:41:42 AM
Status: 
Color: 
Layer: 
Space: 

Subject: Snapshot
Page Label: 94
Author: cwalton
Date: 11/22/2021 9:48:10 AM
Status: 
Color: 
Layer: 
Space: 

Subject: SW - Rectangle
Page Label: 44
Author: EPC Stormwater - Glenn Reese
Date: 1/4/2022 4:29:07 PM
Status: 
Color: 
Layer: 
Space: 

SW - Rectangle (1)

Subject: SW - Textbox
Page Label: 16
Author: EPC Stormwater - Glenn Reese
Date: 1/4/2022 4:28:01 PM
Status: 
Color: 
Layer: 
Space: 

In the report text address the increase in
post-development discharge at the pond outlet, as
shown on pg 44 below. 

Per ECM Chap 3.2.8.B, “The proposed project or
developed land use shall not change historical
runoff values, cause downstream damage, or
adversely impact adjacent properties.” Increases
from the historical flowrates is allowable without full
spectrum detention if it is shown (via text and/or
calcs) that the flow increase can be
accommodated downstream (ie: show that there is
a suitable outfall, per ECM, Chap 3.2.4). If
applicable, reference the downstream facilities in
a DBPS or MDDP.

SW - Textbox (1)

Subject: Text Box
Page Label: 100
Author: CDurham
Date: 1/11/2022 4:10:29 PM
Status: 
Color: 
Layer: 
Space: 

Include copy of drainage map from FDR for Aura
at Crossroads, as referenced in rational
spreadsheet.

Text Box (58)

Calculated Parameters for Spillway
n bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.85 feet

Stage at Top of Freeboard = 9.15 feet
Basin Area at Top of Freeboard = 1.38 acres

Basin Volume at Top of Freeboard = 6.13 acre-ft

Discharge at Top of Freeboard = 135.61 cfs

2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
1.19 1.50 1.75 2.00 2.25 2.52 3.14
2.394 3.107 3.679 4.353 5.011 5.779 7.477
2.394 3.107 3.679 4.353 5.011 5.779 7.477
0.2 0.3 0.4 4.0 8.1 13.5 24.8

0.00 0.01 0.01 0.13 0.25 0.42 0.77
33.0 42.4 49.3 61.1 70.9 82.7 107.3
1.1 1.2 2.4 8.8 10.9 11.4 38.7
N/A 3.9 5.5 2.2 1.3 0.8 1.6
Plate Plate Overflow Weir 1 Overflow Weir 1 Outlet Plate 1 Outlet Plate 1 Spillway
N/A N/A 0.1 0.6 0.8 0.8 0.9
N/A N/A N/A N/A N/A N/A N/A
61 66 69 68 67 66 62
65 72 76 75 75 75 74

5.01 5.69 6.18 6.43 6.72 7.24 7.71
0.96 1.03 1.07 1.10 1.14 1.21 1.28
2.223 2.908 3.423 3.694 4.019 4.619 5.218

UHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).

10/11/2021, 4:50 PM

16 
 

calculations. 

 

The proposed FSD pond will be privately owned and maintained by Crossroads Metropolitan 

District No. 1.  Access to the pond shall be granted to the owner/district and El Paso County for 

access and maintenance of the private facility.  A private maintenance agreement document shall 

accompany this report submittal.  

 

 

Erosion Control 
 
It is the policy of the El Paso County that M&S Civil Consultants submit a grading and erosion 

control plan with the drainage report.  The plan includes proposed silt fence, vehicle tracking 

control, (4) temporary sediment basins, and straw bale barriers as proposed erosion control 

measures.  The plan also includes provisions for stockpiling, staging, and concrete washout areas.  

A stormwater management plan is provided to accompany the plans. 

 

  
In the report text address the increase in post-development discharge at the pond outlet, as shown on pg 44 below. 

Per ECM Chap 3.2.8.B, “The proposed project or developed land use shall not change historical runoff values,
cause downstream damage, or adversely impact adjacent properties.” Increases from the historical flowrates is
allowable without full spectrum detention if it is shown (via text and/or calcs) that the flow increase can be
accommodated downstream (ie: show that there is a suitable outfall, per ECM, Chap 3.2.4). If applicable, reference
the downstream facilities in a DBPS or MDDP.

 

BACKGRO

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Include copy of drainage map from
FDR for Aura at Crossroads, as
referenced in rational spreadsheet.



Subject: Text Box
Page Label: 9
Author: CDurham
Date: 1/12/2022 1:44:12 PM
Status: 
Color: 
Layer: 
Space: 

Include flows for Basin OS-2.

Subject: Text Box
Page Label: 9
Author: CDurham
Date: 1/12/2022 1:45:57 PM
Status: 
Color: 
Layer: 
Space: 

Swale parameters do not match information in
appendix.

Subject: Text Box
Page Label: 9
Author: CDurham
Date: 1/12/2022 1:47:35 PM
Status: 
Color: 
Layer: 
Space: 

Provide analysis of this existing culvert to show
what flow is handled by culverts and how much
overtops and how deep over roadway.

Subject: Text Box
Page Label: 10
Author: CDurham
Date: 1/12/2022 1:49:21 PM
Status: 
Color: 
Layer: 
Space: 

List basins & DP's that did not change.

Subject: Text Box
Page Label: 10
Author: CDurham
Date: 1/12/2022 1:53:43 PM
Status: 
Color: 
Layer: 
Space: 

Provide Basin A flows

Subject: Text Box
Page Label: 10
Author: CDurham
Date: 1/12/2022 1:54:03 PM
Status: 
Color: 
Layer: 
Space: 

Provide Basin OS-2 flows

eveloped acres located along the southern boun

n travels east to west as sheet flow before

h which travels along the US HWY 24 CDOT r

on boundary at DP6 are calculated at 1.2 cfs an

ly.   

ortion of the northern half of the US HWY 24 r

w ditch.  Runoff produced within the basin com

 peak runoff rates of 10.4 and 31.9 cfs in the 5 a

lic cross section of the ditch section at DP7 calc

y of approximately 3.54 feet per second. Input

Include flows for Basin OS-2.

f of the US HWY 24 roadway and 

d within the basin combines with 

 and 31.9 cfs in the 5 and 100 year 

tch section at DP7 calculates flow 

feet per second. Input parameters 

endix. 

flows from DP7 within the barrow 

ubject site.  An existing 36” RCP 

aids in conveying a portion of the 

 roadway. Flows in excess of the 

within a subsequent drainage swale 

ws discharge into the East Fork of 

Swale parameters do not match
information in appendix.

76 feet traveling at a velocity of approximately 3.54 feet per second. Input parameters 

ysis can be found in the Hydraulics section of the Appendix. 

 Design Points 4 and 5 ultimately combine with the flows from DP7 within the barrow 

Hwy 24 several hundred feet downstream of the subject site.  An existing 36” RCP 

ed at the interchange of HWY 24 and Peterson Road aids in conveying a portion of the 

the subject site and adjacent offsite areas under the roadway. Flows in excess of the 

ying capacity, overtop the roadway before rejoining within a subsequent drainage swale 

s the west bound HWY 24 on-ramp.  Ultimately flows discharge into the East Fork of 

eek via an existing riprap rundown.  Site visits conducted by M&S Civil at the time of 

of this report, found no significant signs of erosion or deposition along the 

ned corridor.  

way Exhibit in the appendix of this report provides an aerial illustration of the 

ned conveyance route to the channel, which will also serve to function as the emergency 

h for the proposed site development.  

ainage Characteristics 

 site has been utilized as a “borrow site” to provide surplus earthwork to offsite 

ts in the area.  This recent grading effort occurred during the spring and summer of 

 request of El Paso County, an existing conditions drainage analysis has been provided 

changes to the topography and drainage patterns as a result of this effort.  As the only 

Provide analysis of this existing culvert to show what flow is handled
by culverts and how much overtops and how deep over roadway.

will remain the same.  It should be noted that 

f the approved plan, with limited excavation 

ct site.   

, consisting primarily of native grasses and 

ading activities were reseeded and have since 

ainage basin delineation, the bisecting parcel 

ch results in redirecting more of the runoff to 

T rights of way.  The few small depressions 

urposes of hydrologic analysis, these small 

List basins & DP's that did not change.

basin geometry and drainage patter

isting conditions, utilizing the sam

hich continues to drain from east t

 the site, approximately 250’ sout

as decreased to 7.1 and 25.5 cfs as

fs in the 5-year and 100-year events 

Provide Basin A flows

oped acres that drains from east to wes

ndary of the site.  The peak runoff at this

0.9 and 6.3 cfs, as compared to 1.2 and 8

 of the northern half of the US HWY 24

Runoff produced within the basin combin

eak runoff rates of 9.9 and 28.0 cfs in th

 and 31.9 cfs in the historic condition. 

Provide Basin OS-2 flows



Subject: Text Box
Page Label: 14
Author: CDurham
Date: 1/12/2022 2:31:50 PM
Status: 
Color: 
Layer: 
Space: 

Include riprap size/type for DP 6 and DP 7.

Subject: Text Box
Page Label: 14
Author: CDurham
Date: 1/12/2022 2:33:38 PM
Status: 
Color: 
Layer: 
Space: 

State what flowby rates are from the proposed
inlets.

Subject: Text Box
Page Label: 15
Author: CDurham
Date: 1/12/2022 2:42:56 PM
Status: 
Color: 
Layer: 
Space: 

List Basin G1 flow

Subject: Text Box
Page Label: 15
Author: CDurham
Date: 1/12/2022 2:58:25 PM
Status: 
Color: 
Layer: 
Space: 

List riprap size/type and note that sizing
calculations are included in appendix

Subject: Text Box
Page Label: 15
Author: CDurham
Date: 1/12/2022 3:02:17 PM
Status: 
Color: 
Layer: 
Space: 

PR 18 should be combined flow of PR 17 & PR 21

Subject: Text Box
Page Label: 16
Author: CDurham
Date: 1/12/2022 3:03:12 PM
Status: 
Color: 
Layer: 
Space: 

Include discussion of PR 19.

he basin edge to the proposed 

slopes of the depression.  A 

5=18.7 and Q100=34.5 cfs at 

d flows are conveyed west 

eadowbrook Parkway and the 

0, will require a private 24” 

n the 5 and 100 year storm 

Include riprap size/type
for DP 6 and DP 7.

ddle of the planned roadway via 

36” private storm sewer (PR11) 

0 and 60.5 cfs in the 5 and 100-

em south from another box base 

mily lots and roadway located in 

nlet (Inlet 8) located on the west 

13, a proposed 18” private storm 

State what flowby rates are
from the proposed inlets.

ommercial lots and roadway lo

R sump inlet (Inlet 9), locate

Basin G1 as well as any bypas

List Basin G1 flow

15 

reaches peak runoff rates (Q5=2.3 and Q100=10.0 cf

nd PR19 (48” RCP) in the pond. The cumulative flow

6.6 cfs. Flow exiting the pond will be routed to the e

Right of Way at DP16 via 18” private PR20 (Q5=1.2

ded as outlet protection. 

List riprap size/type and note that
sizing calculations are included in
appendix

conveyed west underground to the 

the manhole junction.  PR17 and 

e concrete forebay located within 

peak flow rates of Q5=49.1 and 

onvey runoff from the proposed 

oposed 2’ wide rip rap rundown 

um runoff expected from the site 

PR 18 should be combined
flow of PR 17 & PR 21

from DP15. This combination of runoff 

cumulative flows at DP16 are Q5=9.9 and 

xisting rates. Calculations for the 5, 10, 25, 

he Appendix. Flows from this design point 

 located at the terminus of the storm sewer, 

ions to provide detention and water quality 

tion pond will function to treat 

tary area by providing 0.863 acre-feet of 

Include discussion of PR 19.



Subject: Text Box
Page Label: 16
Author: CDurham
Date: 1/12/2022 3:05:02 PM
Status: 
Color: 
Layer: 
Space: 

Include discussion for all sump inlets where
overflow will go if inlets become clogged.

Subject: Text Box
Page Label: 39
Author: CDurham
Date: 1/12/2022 3:26:06 PM
Status: 
Color: 
Layer: 
Space: 

Basin E should be 2 separate basins.

Subject: Text Box
Page Label: 39
Author: CDurham
Date: 1/12/2022 3:26:51 PM
Status: 
Color: 
Layer: 
Space: 

Missing Basin Z-1 in routing

Subject: Text Box
Page Label: 55
Author: CDurham
Date: 1/12/2022 3:30:04 PM
Status: 
Color: 
Layer: 
Space: 

Need interception calculation for grate/inlet at 4.5

Subject: Text Box
Page Label: 15
Author: CDurham
Date: 1/12/2022 3:52:10 PM
Status: 
Color: 
Layer: 
Space: 

Include what flow was used for swale B-B, since
different than D-D in appendix

Subject: Text Box
Page Label: 88
Author: CDurham
Date: 1/12/2022 4:23:43 PM
Status: 
Color: 
Layer: 
Space: 

Label inlets to match plan

n this basin (Q5=8.7 and Q100=19.6 cfs) flows 

ows from DP15. This combination of runoff 

The cumulative flows at DP16 are Q5=9.9 and 

nd existing rates. Calculations for the 5, 10, 25, 

 in the Appendix. Flows from this design point 

ad is located at the terminus of the storm sewer, 

unctions to provide detention and water quality 

etention pond will function to treat 

ributary area by providing 0.863 acre-feet of 

of storage at the EURV storm event, and 4.619 

wide emergency spillway is designed with a 

ay safely conveys flows to CDOT’s Right of 

will be armored with permanent erosion control 

Include discussion for all sump inlets where
overflow will go if inlets become clogged.

13 Basin A-6 0.05 0.78

Basin B-3 0.48 0.42

0.53 1.20

14 Basin Z-2 0.16 0.27

DP 13 0.53 1.20

0.69 1.47

15 J, DP14, PR17, 20.61 26.69

PR 18

16 POND OUTFALL 2.78 5.16

OS-2

Tc for Basin Z-2 Used

Weighted Tc Used

Tc for Basin OS-2 Used

* Intensity equations assume a minimum travel time of 5 minutes.

Weighted Tc Used

See Area Drainage Sheet for Input

MS CIVIL, INC.

Proposed Drainage Calcs-FDR.xls Page 1 o

Basin E should be 2 separate basins.

Basin B-3 0.48 0.42

0.53 1.20

14 Basin Z-2 0.16 0.27

DP 13 0.53 1.20

0.69 1.47

15 J, DP14, PR17, 20.61 26.69

PR 18

16 POND OUTFALL 2.78 5.16

OS-2

Tc for Basin Z-2 Used

Weighted Tc Used

Tc for Basin OS-2 Used

* Intensity equations assume a minimum travel time of 5 minutes.

Weighted Tc Used

MS CIVIL, INC.

Proposed Drainage Calcs-FDR.xls Page 1 o

Missing Basin Z-1 in routing

Need interception
calculation for
grate/inlet at 4.5

storm sewer, and combines with flows from

le (maximum Q5=2.7 cfs, Q100=9.8 cfs) is co

pond at DP15. Calculations for this swale b

ndix of this report. 

f the proposed Tract for the full spectrum dete

es peak runoff rates (Q5=2.3 and Q100=10.0 

R19 (48” RCP) in the pond. The cumulative flo

s. Flow exiting the pond will be routed to the

of Way at DP16 via 18” private PR20 (Q5=

Include what flow was used
for swale B-B, since different
than D-D in appendix

Label inlets to match plan



Subject: Text Box
Page Label: 94
Author: CDurham
Date: 1/12/2022 4:26:30 PM
Status: 
Color: 
Layer: 
Space: 

Label pipe as PR 19 if that is what it is
corresponding to on the drainage plan.

Subject: Text Box
Page Label: 97
Author: CDurham
Date: 1/12/2022 4:45:25 PM
Status: 
Color: 
Layer: 
Space: 

Include riprap sizing for DP's 6 & 7.

Subject: Text Box
Page Label: 97
Author: CDurham
Date: 1/12/2022 4:47:21 PM
Status: 
Color: 
Layer: 
Space: 

Include design calculations for riprap rundown at
DP 13.

Subject: Text Box
Page Label: [1] DM
Author: CDurham
Date: 1/12/2022 4:49:57 PM
Status: 
Color: 
Layer: 
Space: 

E-2

Subject: Text Box
Page Label: [1] DM
Author: CDurham
Date: 1/12/2022 4:50:10 PM
Status: 
Color: 
Layer: 
Space: 

27.7

Subject: Text Box
Page Label: [1] DM
Author: CDurham
Date: 1/12/2022 4:50:20 PM
Status: 
Color: 
Layer: 
Space: 

A

Label pipe as PR 19 if that is
what it is corresponding to
on the drainage plan.

Include riprap sizing for DP's 6 & 7.

Include design calculations for
riprap rundown at DP 13.

E-2

27.7

A



Subject: Text Box
Page Label: [1] DM
Author: CDurham
Date: 1/12/2022 4:56:09 PM
Status: 
Color: 
Layer: 
Space: 

Drainage map referenced needs to be included
with maps from other reports.

Subject: Text Box
Page Label: 6
Author: CDurham
Date: 1/12/2022 5:30:05 PM
Status: 
Color: 
Layer: 
Space: 

Include discussion on design criteria used for
swale and storm system design.

Subject: Text Box
Page Label: 6
Author: CDurham
Date: 1/13/2022 9:20:07 AM
Status: 
Color: 
Layer: 
Space: 

Identify design rainfall precipitation data used.

Subject: Text Box
Page Label: 85
Author: cwalton
Date: 10/13/2021 10:18:50 AM
Status: 
Color: 
Layer: 
Space: 

STORM 1 LAYOUT

Subject: Text Box
Page Label: 88
Author: cwalton
Date: 10/13/2021 3:50:38 PM
Status: 
Color: 
Layer: 
Space: 

STORM 2 LAYOUT

Subject: Text Box
Page Label: 84
Author: cwalton
Date: 10/14/2021 10:42:09 AM
Status: 
Color: 
Layer: 
Space: 

STORM MAIN - FLEXTABLE

Drainage map referenced
needs to be included with
maps from other reports.

e El Paso County and City of Colorado Springs 

e applicable the Urban Storm Drainage Criteria 

mate stormwater runoff anticipated from design 

als. 

Include discussion on design criteria
used for swale and storm system design.

 

to the east of site. 

” for offsite earthwork activities.   

e El Paso County and City of Colorado Springs 

re applicable the Urban Storm Drainage Criteria 

mate stormwater runoff anticipated from design 

als. Identify design rainfall precipitation data used.

STORM 1 LAYOUT

STORM 2 LAYOUT

FlexTable: Conduit Table

Depth (Critical)
(ft)

Depth (Normal)
(ft)

Froude Number 
(Normal)

Velocity
(ft/s)

nified)

3.123.450.8008.4898.2

2.992.091.99914.64196.4

2.791.912.11414.8626.5

1.411.271.2093.5215.0

STORM MAIN - FLEXTABLE



Subject: Text Box
Page Label: 87
Author: cwalton
Date: 10/14/2021 10:44:36 AM
Status: 
Color: 
Layer: 
Space: 

STORM 1 - FLEXTABLE

Subject: Text Box
Page Label: 90
Author: cwalton
Date: 10/14/2021 10:45:47 AM
Status: 
Color: 
Layer: 
Space: 

STORM 2 - FLEXTABLE

Subject: Text Box
Page Label: 93
Author: cwalton
Date: 10/14/2021 10:46:48 AM
Status: 
Color: 
Layer: 
Space: 

STORM 3 - FLEXTABLE

Subject: Text Box
Page Label: 91
Author: cwalton
Date: 10/14/2021 10:50:26 AM
Status: 
Color: 
Layer: 
Space: 

STORM 3 LAYOUT

Subject: Text Box
Page Label: 79
Author: cwalton
Date: 10/14/2021 10:50:49 AM
Status: 
Color: 
Layer: 
Space: 

STORM MAIN LAYOUT

Subject: Text Box
Page Label: 41
Author: cwalton
Date: 10/14/2021 11:28:12 AM
Status: 
Color: 
Layer: 
Space: 

FSD POND 1

FlexTable: Conduit Table

Depth (Critical)
(ft)

Depth (Normal)
(ft)

Froude Number 
(Normal)

Velocity
(ft/s)

fied)

1.291.261.0597.20112.2

Conduit Invert (Stop)Invert (Start)ound 

STORM 1 - FLEXTABLE

FlexTable: Conduit Table

Depth (Critical)
(ft)

Depth (Normal)
(ft)

Froude Number 
(Normal)

Velocity
(ft/s)

ed)

1.170.971.4423.411.0

1.170.812.0248.952.8

2.10(N/A)0.8757.844.3

STORM 2 - FLEXTABLE

FlexTable: Conduit Table

Depth (Critical)
(ft)

Depth (Normal)
(ft)

Froude Number 
(Normal)

Velocity
(ft/s)

fied)

1.120.931.4343.1288.3

Conduit 
Description

Invert (Stop)
(ft)

Invert (Start)
(ft)

ound 

STORM 3 - FLEXTABLE

STORM 3 LAYOUT

STORM MAIN LAYOUT

mpervious % (I) (Acres)*(I) 

100 167.10

100 148.05

ess of FSD POND 1



Subject: Text Box
Page Label: 76
Author: cwalton
Date: 10/14/2021 11:32:54 AM
Status: 
Color: 
Layer: 
Space: 

TRICKLE CHANNEL CAPACITY

Subject: Text Box
Page Label: 73
Author: cwalton
Date: 10/14/2021 11:38:14 AM
Status: 
Color: 
Layer: 
Space: 

CROSSROADS MIXED USE FIL. NO. 1: POND
STRUCTURES

Subject: Text Box
Page Label: 73
Author: cwalton
Date: 10/14/2021 11:38:29 AM
Status: 
Color: 
Layer: 
Space: 

10/11/2021

Subject: Text Box
Page Label: 69
Author: cwalton
Date: 10/14/2021 11:42:05 AM
Status: 
Color: 
Layer: 
Space: 

PROPOSED DRAINAGE MAP: A-A' 100 YR
ANALYSIS

Subject: Text Box
Page Label: 68
Author: cwalton
Date: 10/14/2021 11:51:38 AM
Status: 
Color: 
Layer: 
Space: 

PROPOSED DRAINAGE MAP: A-A' 50 YR
ANALYSIS

Subject: Text Box
Page Label: 67
Author: cwalton
Date: 10/14/2021 11:51:43 AM
Status: 
Color: 
Layer: 
Space: 

PROPOSED DRAINAGE MAP: A-A' 25 YR
ANALYSIS
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TRICKLE CHANNEL CAPACITY

CROSSROADS MIXED USE FIL. NO. 1: POND STRUCTURES

10/11/2021
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PROPOSED DRAINAGE MAP: A-A' 100 YR ANALYSIS
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PROPOSED DRAINAGE MAP: A-A' 50 YR ANALYSIS
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PROPOSED DRAINAGE MAP: A-A' 25 YR ANALYSIS



Subject: Text Box
Page Label: 66
Author: cwalton
Date: 10/14/2021 11:51:48 AM
Status: 
Color: 
Layer: 
Space: 

PROPOSED DRAINAGE MAP: A-A' 10 YR
ANALYSIS

Subject: Text Box
Page Label: 65
Author: cwalton
Date: 10/14/2021 11:51:52 AM
Status: 
Color: 
Layer: 
Space: 

PROPOSED DRAINAGE MAP: A-A' 5 YR
ANALYSIS

Subject: Text Box
Page Label: 70
Author: cwalton
Date: 10/14/2021 12:38:40 PM
Status: 
Color: 
Layer: 
Space: 

PROPOSED DRAINAGE MAP: B-B' 100 YR
ANALYSIS

Subject: Text Box
Page Label: 71
Author: cwalton
Date: 10/14/2021 12:38:56 PM
Status: 
Color: 
Layer: 
Space: 

PROPOSED DRAINAGE MAP: C-C' 100 YR
ANALYSIS

Subject: Text Box
Page Label: 72
Author: cwalton
Date: 10/14/2021 12:39:14 PM
Status: 
Color: 
Layer: 
Space: 

PROPOSED DRAINAGE MAP: D-D' 100 YR
ANALYSIS

Subject: Text Box
Page Label: [1] DM
Author: cwalton
Date: 10/15/2021 11:10:46 AM
Status: 
Color: 
Layer: 
Space: 

2.) DRAINAGE MAP REFLECTS SITE PRIOR TO
GRADING DISTURBANCES THAT OCCURRED
CIRCA. 2018-2019, SEE FINAL DRAINAGE
REPORT FOR MORE DETAILED DESCRIPTION
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PROPOSED DRAINAGE MAP: A-A' 10 YR ANALYSIS
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PROPOSED DRAINAGE MAP: A-A' 5 YR ANALYSIS
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PROPOSED DRAINAGE MAP: B-B' 100 YR ANALYSIS
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PROPOSED DRAINAGE MAP: C-C' 100 YR ANALYSIS
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PROPOSED DRAINAGE MAP: D-D' 100 YR ANALYSIS

2.) DRAINAGE MAP REFLECTS SITE PRIOR TO GRADING DISTURBANCES THAT
OCCURRED CIRCA. 2018-2019, SEE FINAL DRAINAGE REPORT FOR MORE DETAILED
DESCRIPTION



Subject: Text Box
Page Label: [1] DM (2)
Author: cwalton
Date: 10/15/2021 11:10:54 AM
Status: 
Color: 
Layer: 
Space: 

2.) DRAINAGE MAP REFLECTS SITE AFTER
GRADING DISTURBANCES THAT OCCURRED
CIRCA. 2018-2019, SEE FINAL DRAINAGE
REPORT FOR MORE DETAILED DESCRIPTION

Subject: Text Box
Page Label: [1] Layout1
Author: cwalton
Date: 10/15/2021 11:14:06 AM
Status: 
Color: 
Layer: 
Space: 

FINAL

Subject: Text Box
Page Label: 98
Author: cwalton
Date: 10/15/2021 8:39:26 AM
Status: 
Color: 
Layer: 
Space: 

POND 1 OUTFALL: RIP RAP SIZING

Subject: Text Box
Page Label: 97
Author: cwalton
Date: 10/15/2021 9:25:54 AM
Status: 
Color: 
Layer: 
Space: 

CROSSROADS MIXED USE FIL. NO. 1: RIP RAP
SIZING

Subject: Text Box
Page Label: 97
Author: cwalton
Date: 10/15/2021 9:26:07 AM
Status: 
Color: 
Layer: 
Space: 

10/15/2021

Subject: Text Box
Page Label: 97
Author: cwalton
Date: 10/15/2021 9:29:22 AM
Status: 
Color: 
Layer: 
Space: 

(SEE ATTACHED FIGURE)

2.) DRAINAGE MAP REFLECTS SITE AFTER GRADING DISTURBANCES THAT OCCURRED
CIRCA. 2018-2019, SEE FINAL DRAINAGE REPORT FOR MORE DETAILED DESCRIPTION

FINAL

POND 1 OUTFALL: RIP RAP SIZING

CROSSROADS MIXED USE FIL. NO. 1: RIP RAP SIZING

10/15/2021

(SEE ATTACHED FIGURE)



Subject: Text Box
Page Label: 73
Author: cwalton
Date: 10/19/2021 7:12:13 PM
Status: 
Color: 
Layer: 
Space: 

2.13

Subject: Text Box
Page Label: 94
Author: cwalton
Date: 11/22/2021 9:48:24 AM
Status: 
Color: 
Layer: 
Space: 

STORM 4.1 LAYOUT

Subject: Text Box
Page Label: 96
Author: cwalton
Date: 11/22/2021 9:52:58 AM
Status: 
Color: 
Layer: 
Space: 

STORM 4.1 FLEXTABLE

Subject: Typewritten Text
Page Label: 75
Author: gtellez
Date: 10/11/2021 3:27:00 PM
Status: 
Color: 
Layer: 
Space: 

108 SQ FT

Typewritten Text (16)

Subject: Typewritten Text
Page Label: 75
Author: gtellez
Date: 10/11/2021 3:27:11 PM
Status: 
Color: 
Layer: 
Space: 

25.3 AC

Subject: Typewritten Text
Page Label: 75
Author: gtellez
Date: 10/11/2021 3:27:41 PM
Status: 
Color: 
Layer: 
Space: 

POND 1
78.1%x32.1AC= 25.3 AC

2.13

STORM 4.1 LAYOUT

FlexTable: Conduit Table

EDepth (Critical)
(ft)

Depth (Normal)
(ft)

Froude Number 
(Normal)

Velocity
(ft/s)

nified)

0.670.373.2519.3074.0

Conduit 
Description

Invert (Stop)
(ft)

Invert (Start)
(ft)

round 
)

STORM 4.1 FLEXTABLE

108 SQ FT

25.3 AC

POND 1
78.1%x32.1AC= 25.3 AC



Subject: Typewritten Text
Page Label: 98
Author: cwalton
Date: 10/15/2021 8:38:30 AM
Status: 
Color: 
Layer: 
Space: 

4.14

Subject: Typewritten Text
Page Label: 98
Author: cwalton
Date: 10/15/2021 8:38:42 AM
Status: 
Color: 
Layer: 
Space: 

0.39

Subject: Typewritten Text
Page Label: 99
Author: cwalton
Date: 10/15/2021 9:13:53 AM
Status: 
Color: 
Layer: 
Space: 

18%

Subject: Typewritten Text
Page Label: 99
Author: cwalton
Date: 10/15/2021 9:14:07 AM
Status: 
Color: 
Layer: 
Space: 

2.51 cfs/ft

Subject: Typewritten Text
Page Label: 29
Author: cwalton
Date: 2/17/2021 1:47:57 PM
Status: 
Color: 
Layer: 
Space: 

SITE

Subject: Typewritten Text
Page Label: 28
Author: cwalton
Date: 2/17/2021 1:50:40 PM
Status: 
Color: 
Layer: 
Space: 

SITE (CONTINUES ON NEXT PAGE)

4.14

0.39

18%

!"#$%&'('&)%%*+,-./

2.51 cfs/ft

SITE

SITE (CONTINUES ON NEXT
PAGE)



Subject: Typewritten Text
Page Label: 36
Author: cwalton
Date: 6/25/2021 8:48:28 AM
Status: 
Color: 
Layer: 
Space: 

2/23/21

Subject: Typewritten Text
Page Label: 31
Author: cwalton
Date: 7/26/2021 12:08:58 PM
Status: 
Color: 
Layer: 
Space: 

FINAL DRAINAGE REPORT

Subject: Typewritten Text
Page Label: 32
Author: cwalton
Date: 7/26/2021 12:09:39 PM
Status: 
Color: 
Layer: 
Space: 

FINAL DRAINAGE REPORT

Subject: Typewritten Text
Page Label: 33
Author: cwalton
Date: 7/26/2021 12:10:19 PM
Status: 
Color: 
Layer: 
Space: 

FINAL DRAINAGE REPORT

Subject: Typewritten Text
Page Label: 34
Author: cwalton
Date: 7/26/2021 12:10:35 PM
Status: 
Color: 
Layer: 
Space: 

FINAL DRAINAGE REPORT

Subject: Typewritten Text
Page Label: 35
Author: cwalton
Date: 7/26/2021 12:10:59 PM
Status: 
Color: 
Layer: 
Space: 

FINAL DRAINAGE REPORT

by:

te:

by: DLM

CVW

2/23/21

L

AREA C5 C100 AREA C5 C100

(Acres) (Acres)

Crossroads Mixed Use

Historic Area Runoff Coefficient Summary)

STREETS  /  DEVELOPED OVERLAND / DEVELOPED

FINAL DRAINAGE REPORT

OVERLAND STREET  /  CHANNEL FLOW

Length Height TC Length Slope Velocity Tt TOTAL CH

(ft) (ft) (min) (ft) (%) (fps) (min) (min) (m

300 9 22.2 500 2.0% 1.0 8.4 30.6 1

300 13 19.7 1350 1.6% 0.9 25.2 44.8 1

300 11 20.8 750 1.7% 0.9 13.7 34.5 1

100 3 2.5 490 2.2% 3.0 2.8 5.3 1

85 8 4.8 1165 1.8% 2.0 9.6 14.5 1

10 0.2 0.9 916 1.9% 2.7 5.6 6.5 1

40 0.8 4.4 1310 1.9% 2.8 7.9 12.3 1

Crossroads Mixed Use

Time of Travel (T t )

(Historic Area Drainage Summary)

FINAL DRAINAGE REPORT

OVERLAND PIPE  /  CHANNEL FLOW Time of Travel (T t ) INTENSITY *
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