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FINAL DRAINAGE REPORT 

FOR 

Meadowbrook Townhomes Dirt Borrow Site 
 

 

DRAINAGE PLAN STATEMENTS 

 

 
ENGINEERS STATEMENT 

 
The attached drainage plan and report was prepared under my direction and supervision and are 

correct to the best of my knowledge and belief.   Said drainage report has been prepared according 

to the criteria acceptable to the City of Colorado Springs.  I accept responsibility for any liability 

caused by any negligent acts, errors of omission on my part in preparing this report. 
 
 
  ____________________________________ 

Virgil A. Sanchez, P.E. #37160 
For and on Behalf of M&S Civil Consultants, Inc 

 

 

 

DEVELOPER’S STATEMENT 
 

I, the developer have read and will comply with all the requirements specified in this drainage 

report and plan. 
 
 
 BY:___________________________________ 

Jeff Mark – President 

 

DATE:__________________________ 

 
 

ADDRESS: The Landuis Company 
212 N. Wahsatch Ave. Suite 301 
Colorado Springs, CO 80903 

 
EL PASO COUNTY'S STATEMENT  

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

BY:______________________________ DATE:___________________ 

             Jennifer Irvine, P.E.  

 County Engineer / ECM Administrator 

 

CONDITIONS: 
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FINAL DRAINAGE REPORT  

FOR 

Meadowbrook Townhomes Dirt Borrow Site 
 

 

Purpose 

 

The purpose of this drainage letter is to identify and analyze the onsite drainage patterns and to 

ensure that post development runoff is routed through the site safely and in a manner that satisfies 

the requirements set forth by the El Paso County and City of Colorado Springs Drainage Criteria 

Manual.  The proposed site will be a used as a borrow site for the purpose of exporting soil to 

another construction project.  

 

It should be noted that subsequent drainage reports and analysis will be provided in accordance 

with El Paso County Drainage Criteria if and when the site is developed and impervious surfaces 

are added. 

 

Property Description 

 

Meadowbrook Townhomes Dirt Borrow Site is located at 0 Meadowbrook Parkway in Section 8, 

Township 14 South, Range 65 West of the 6
th

 P.M. in El Paso County, Colorado.  The site is 

currently undeveloped.   The site is bound to the west by undeveloped Softball West Subdivision 

Filing No.2, to the north by Meadowbrook Crossing Subdivision, and to the south by Hwy 24 

(West Bound) and to the east by Meadowbrook parkway.  The site is currently undeveloped and is 

covered with native grasses with slopes ranging from 1-20%.  The legal description for the parcel is 

TR. B 24/94 Business Park Filing No.1. 

 

Soils 

 
Soils for this project are delineated by the map in the appendix as Blakeland loamy sand (8) and Blendon 

Sandy Loam (10) which are characterized to be part of Hydrologic Soil Types "A" & "B".  Soils in the study 

area are shown as mapped by S.C.S. in the "Soils Survey of El Paso County Area".  Vegetation is sparse, 

consisting of native grasses and weeds.  

 

Floodplain Statement 

 

According to the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map 

(FIRM) No. 08041C0754 F & 08041C0752 F, dated March 17, 1997, Revised to Reflect LOMR 

Case No 05-08-0368P effective date Aug. 6, 2018 none of the site lies within a designated flood 

plain.  The Sand Creek East Fork Channel is located to the north and west of the site, to the 

northwest of the adjacent subdivisions.   

 

Hydrologic Calculations 

 
Hydrologic calculations were performed using the El Paso County and City of Colorado Springs Storm 

Drainage Design Criteria manual and where applicable the Urban Storm Drainage Criteria Manual.  The 

dmoffett
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Rational Method was used to estimate stormwater runoff anticipated from design storms with 5-year and 

100-year recurrence intervals. 

Hydraulic Calculations 

 
Hydraulic calculations were estimated using the Manning's Formula and the methods described in the El 

Paso County and City of Colorado Springs Storm Drainage Design Criteria manual. The relevant data 

sheets are included in the appendix of this report. 

 

Existing Drainage Characteristics 

 

The site is located in the East Fork of Sand Creek basin.  In the existing condition, site vegetation is 

sparse, consisting primarily of native grasses and weeds. The parcel possess a ridgeline that bisects the 

parcel, directing runoff to the south and west boundaries, with slopes varying from 1% to 20%.  A few small 

depressions are located on site, near the west boundary.  For the purposed of hydrologic analysis, the small 

depressions are not considered to detain runoff.  Ultimately all runoff from the parcel is conveyed to the west 

toward existing drainage facilities located adjacent to Peterson Road.  

 

Detailed Drainage Discussion  

 

Basin A, 5.9 acres drains from east to west eventually discharging into the US HWY 24 rights of way at the 

southern boundary of the site.  Peak runoff is estimated at 1.3 cfs and 9.2 cfs at Design Point 1 in the 5 year 

and 100 year events respectively. 

 

Basin B, 11.0 acres drains from east to west eventually discharging along the western boundary of the site, 

approximately 250’ south of the northern property line.  Peak runoff is estimated at 2.2 cfs and 16.5 cfs at 

Design Point 2 in the 5 year and 100 year events respectively. 

 

Basin C, 13.5 acres drains from northeast to southwest eventually discharging along the western boundary of 

the site, approximately 200’ north of the southern property line.  Peak runoff is estimated at 2.9 cfs and 21.5 

cfs at Design Point 3 in the 5 year and 100 year events respectively. 

 

Proposed Site Drainage Analysis 

 

The existing parcel will be utilized as a borrow site.   This will be accomplished by leveling the site 

from northeast to southwest with proposed slopes ranging from 0.6 to 1.2%.   Earthen berms, 

ditch/dikes, silt fence and two (2) temporary sediment basins will be constructed to ensure that 

sediment is retained onsite and ensure that developed runoff will be directed downstream at or 

below the historical discharge rates (as analyzed within the existing conditions analysis).    Two 

small riprap pads will be required to be constructed to spread out discharge and reduce the 

velocities of runoff being discharged from the two sediment pond and ultimately before entering 

the adjacent property.  As the discharge is limited the riprap can consist of D50=6”  

 
Detailed Drainage Discussion  

 

Basin A, 13.2 acres, will be graded and stabilized by seeding and mulching.   Four ditch/dikes spaced across 

the parcel will function to lengthen the overland flow of the the runoff produced within the basin.  Runoff 

produced by the basin is estimated at 2.4 cfs and 17.3 cfs in the 5 year and 100 year storm events 

respectively.  Runoff shall be collected by a proposed temporary sediment basin at Design Point 1  

Temporary Sediment Pond (SB1) has a modeled discharge of Q5=0.0 cfs and Q100=0.08 cfs with a 

peak maximum 100-year elevation of 6298.66, based upon the installation of a 6” PVC standpipe 
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with the top of the standpipe at 6299.00 and one row of (5) 1.06” dia drill holes at elevations of 

6297.58, 6297.92, 6298.25, 6298.58, and 6298.91 as shown on Aug 2013, UDFCD SB detail SC-7 

(page SB-5) and provided in the appendix.  A 23 ft emergency overflow weir should be provided 

with a crest set at elev. 6299.00’.  The 5 year and 100 year pondpack model input and output data is 

provided in the appendix of this report. 
 

Basin B, 16.1 acres, will be graded and stabilized by seeding and mulching.   Four ditch/dikes spaced across 

the parcel will function to lengthen the overland flow of the runoff produced within the basin.  Runoff 

produced by the basin is estimated at 3.0 cfs and 21.9 cfs in the 5 year and 100 year storm events 

respectively.  Runoff shall be collected by a proposed temporary sediment basin at Design Point 2.  

.emporary Sediment Pond (SB2) has a modeled discharge of Q5=0.0 cfs and Q100=0.14 cfs with a 

peak maximum 100-year elevation of 6298.88, based upon the installation of a 6” PVC standpipe 

with the top of the standpipe at 6299.00 and one row of (5) 1.25” dia drill holes at elevations of 

6297.58, 6297.92, 6298.25, 6298.58, and 6298.91 as shown on Aug 2013, UDFCD SB detail SC-7 

(page SB-5).  In accordance with the detail the pond will require a 22 ft emergency overflow weir 

with the crest set at elev. 6299.00’.  The 5 year and 100 year pondpack model input and output data 

is provided in the appendix of this report.    
 

Basin C, 2.5 acres, will be graded and stabilized by seeding and mulching.  Runoff produced by the basin is 

estimated at 0.6 cfs and 4.3 cfs in the 5 and 100 year events respectively.  Flows are directed to design point 

3. 

 

In the post construction condition, runoff reaching Design Point 3 (DP3) at the southeast corner of 

the site consists of discharge from Temporary Sediment Basins SB1 and SB2 and from Basin C.   

The total runoff is anticipate to reach peak flow rates of Q5=0.6 cfs, Q100=4.5cfs.   The proposed 

discharge rate is less than the historical runoff rate found to reach DP3 (see existing condition map 

and discussion) of 2.1 and 21.5 cfs in the 5 year and 100 year events.  Two small riprap pads will 

be required to be constructed to spread out discharge and reduce the velocities of runoff being 

discharged from the two sediment pond and ultimately before entering the adjacent property.  As 

the discharge is limited the riprap can consist of D50=6”   General sizing for the pads is 2’-

5’Wx4’Lx1’T for the pad at pond TSB2 and 3’-7’Wx5’Lx1.5’T at DP3 

 

The construction of Meadowbrook Townhomes Dirt Borrow Site shall not adversely affect adjacent 

or downstream property. 

 

Erosion Control 

 
It is the policy of the El Paso County that we submit a grading and erosion control plan with the drainage 

report.   A copy of the ‘draft’ proposed GEC plan is provided in the appendix of this report.  The plan 

includes proposed silt fence, vehicle traffic control and temporary sediment basins as proposed as erosion 

control measures.  The plan also includes provisions for stockpiling and staging. 

 

Four Step Process 

 

  Step 1  Employ Runoff Reduction Practices – Runoff will be reduced through the use of 

temporary sediments ponds and ditch/dikes in the interim condition until the ground has been 

stabilized with vegetation.    

 

Daniel Torres
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 Step 2  Stabilize Drainageways – The property site proposes two temporary sedimentation 

ponds, before discharging at the southwest property corner of the site and onto an adjacent 

undeveloped property via riprap-lined spillways. Thus the development of this project does not 

anticipate having negative effects on the downstream drainageways.   

  

 Step 3  Provide Water Quality Capture Volume – Two (2) temporary Sedimentation Ponds 

are provided to collect sediment for the disturbed area this will function to maintain existing water 

quality levels  

 

  Step 4  Consider Need for Industrial and Commercial BMP's – This site is to be utilized as 

a borrow site, temporary BMP will be provided.   This includes silt fence, straw bales, a vehicle 

tracking control pad, and mulching and reseeding to mitigate the potential for erosion across the 

site.  

 

Private Water Quality Facility – Construction Cost Opinion: 

 

(2) Temporary Water Quality Sedimentation Facility:  $10,000.00 

 

Drainage & Bridge Fees: 

 

No drainage fees are due as the site as it’s not intended to plat the property as this time and fees 

shall be paid at the time of platting in the future. 

 

Conclusion: 

 

The construction of this site is for the purposes of grading with the intent to export earthen material 

As such no impervious surfaces are being constructed and all disturbed property will be seeded and 

mulched.   Post Construction runoff will be discharged to downstream property at rates that are 

below historic discharge rates.  Erosion control measures will be implemented to prevent sediment 

migration.  The construction of Meadowbrook Townhomes Dirt Borrow Site shall not adversely 

affect adjacent or downstream property.   Subsequent drainage reports will be required if the site  

is developed behind the uses defined within this report. 
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APPENDIX 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

VICINITY MAP 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SI
TEHW

Y-
94

EA
ST

FORK

SANDCREEK

HWY-24

OM
AH

A 
BL

VD

GA
LL

EY
 R

D

PA
LM

ER
PA

RK
 B

LV
D

HW
Y-

24

MARKSHEFFEL ROAD

VI
CI

NI
TY

 M
AP

N.
T.

S.



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SOILS MAP 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



S
oi

l M
ap

—
E

l P
as

o 
C

ou
nt

y 
A

re
a,

 C
ol

or
ad

o

N
at

ur
al

 R
es

ou
rc

es
C

on
se

rv
at

io
n 

Se
rv

ic
e

W
eb

 S
oi

l S
ur

ve
y

N
at

io
na

l C
oo

pe
ra

tiv
e 

S
oi

l S
ur

ve
y

9/
20

/2
01

8
P

ag
e 

1 
of

 3

4299050429914042992304299320429941042995004299590

4299050429914042992304299320429941042995004299590

52
61

20
52

62
10

52
63

00
52

63
90

52
64

80
52

65
70

52
66

60
52

67
50

52
68

40
52

69
30

52
61

20
52

62
10

52
63

00
52

63
90

52
64

80
52

65
70

52
66

60
52

67
50

52
68

40
52

69
30

38
° 
 5

0'
 4

1'
' N

104°  41' 58'' W
38

° 
 5

0'
 4

1'
' N

104°  41' 21'' W

38
° 
 5

0'
 2

2'
' N

104°  41' 58'' W

38
° 
 5

0'
 2

2'
' N

104°  41' 21'' W

N

M
ap

 p
ro

je
ct

io
n:

 W
eb

 M
er

ca
to

r  
 C

or
ne

r c
oo

rd
in

at
es

: W
GS

84
   

Ed
ge

 ti
cs

: U
TM

 Z
on

e 
13

N 
W

GS
84

0
20

0
40

0
80

0
12

00Fe
et

0
50

10
0

20
0

30
0M
et

er
s

M
ap

 S
ca

le:
 1

:4
,1

20
 if
 p

rin
te

d 
on

 A
 la

nd
sc

ap
e 

(1
1"

 x
 8

.5
")

 sh
ee

t.

S
oi

l M
ap

 m
ay

 n
ot

 b
e 

va
lid

 a
t 

th
is

 s
ca

le
.



M
A

P 
LE

G
EN

D
M

A
P 

IN
FO

R
M

AT
IO

N

A
re

a 
of

 In
te

re
st

 (A
O

I)
A

re
a 

of
 In

te
re

st
 (A

O
I)

So
ils

S
oi

l M
ap

 U
ni

t P
ol

yg
on

s

S
oi

l M
ap

 U
ni

t L
in

es

S
oi

l M
ap

 U
ni

t P
oi

nt
s

Sp
ec

ia
l P

oi
nt

 F
ea

tu
re

s
B

lo
w

ou
t

B
or

ro
w

 P
it

C
la

y 
S

po
t

C
lo

se
d 

D
ep

re
ss

io
n

G
ra

ve
l P

it

G
ra

ve
lly

 S
po

t

La
nd

fil
l

La
va

 F
lo

w

M
ar

sh
 o

r s
w

am
p

M
in

e 
or

 Q
ua

rr
y

M
is

ce
lla

ne
ou

s 
W

at
er

P
er

en
ni

al
 W

at
er

R
oc

k 
O

ut
cr

op

S
al

in
e 

S
po

t

S
an

dy
 S

po
t

S
ev

er
el

y 
E

ro
de

d 
S

po
t

S
in

kh
ol

e

S
lid

e 
or

 S
lip

S
od

ic
 S

po
t

S
po

il 
A

re
a

S
to

ny
 S

po
t

Ve
ry

 S
to

ny
 S

po
t

W
et

 S
po

t

O
th

er

S
pe

ci
al

 L
in

e 
Fe

at
ur

es

W
at

er
 F

ea
tu

re
s

S
tre

am
s 

an
d 

C
an

al
s

Tr
an

sp
or

ta
tio

n
R

ai
ls

In
te

rs
ta

te
 H

ig
hw

ay
s

U
S

 R
ou

te
s

M
aj

or
 R

oa
ds

Lo
ca

l R
oa

ds

B
ac

kg
ro

un
d A

er
ia

l P
ho

to
gr

ap
hy

Th
e 

so
il 

su
rv

ey
s 

th
at

 c
om

pr
is

e 
yo

ur
 A

O
I w

er
e 

m
ap

pe
d 

at
 

1:
24

,0
00

.

W
ar

ni
ng

: S
oi

l M
ap

 m
ay

 n
ot

 b
e 

va
lid

 a
t t

hi
s 

sc
al

e.

E
nl

ar
ge

m
en

t o
f m

ap
s 

be
yo

nd
 th

e 
sc

al
e 

of
 m

ap
pi

ng
 c

an
 c

au
se

 
m

is
un

de
rs

ta
nd

in
g 

of
 th

e 
de

ta
il 

of
 m

ap
pi

ng
 a

nd
 a

cc
ur

ac
y 

of
 s

oi
l 

lin
e 

pl
ac

em
en

t. 
Th

e 
m

ap
s 

do
 n

ot
 s

ho
w

 th
e 

sm
al

l a
re

as
 o

f 
co

nt
ra

st
in

g 
so

ils
 th

at
 c

ou
ld

 h
av

e 
be

en
 s

ho
w

n 
at

 a
 m

or
e 

de
ta

ile
d 

sc
al

e.

P
le

as
e 

re
ly

 o
n 

th
e 

ba
r s

ca
le

 o
n 

ea
ch

 m
ap

 s
he

et
 fo

r m
ap

 
m

ea
su

re
m

en
ts

.

S
ou

rc
e 

of
 M

ap
: 

N
at

ur
al

 R
es

ou
rc

es
 C

on
se

rv
at

io
n 

S
er

vi
ce

W
eb

 S
oi

l S
ur

ve
y 

U
R

L:
 

C
oo

rd
in

at
e 

S
ys

te
m

: 
W

eb
 M

er
ca

to
r (

E
P

S
G

:3
85

7)

M
ap

s 
fro

m
 th

e 
W

eb
 S

oi
l S

ur
ve

y 
ar

e 
ba

se
d 

on
 th

e 
W

eb
 M

er
ca

to
r 

pr
oj

ec
tio

n,
 w

hi
ch

 p
re

se
rv

es
 d

ire
ct

io
n 

an
d 

sh
ap

e 
bu

t d
is

to
rts

 
di

st
an

ce
 a

nd
 a

re
a.

 A
 p

ro
je

ct
io

n 
th

at
 p

re
se

rv
es

 a
re

a,
 s

uc
h 

as
 th

e 
A

lb
er

s 
eq

ua
l-a

re
a 

co
ni

c 
pr

oj
ec

tio
n,

 s
ho

ul
d 

be
 u

se
d 

if 
m

or
e 

ac
cu

ra
te

 c
al

cu
la

tio
ns

 o
f d

is
ta

nc
e 

or
 a

re
a 

ar
e 

re
qu

ire
d.

Th
is

 p
ro

du
ct

 is
 g

en
er

at
ed

 fr
om

 th
e 

U
S

D
A

-N
R

C
S

 c
er

tif
ie

d 
da

ta
 a

s 
of

 th
e 

ve
rs

io
n 

da
te

(s
) l

is
te

d 
be

lo
w

.

S
oi

l S
ur

ve
y 

A
re

a:
 

E
l P

as
o 

C
ou

nt
y 

A
re

a,
 C

ol
or

ad
o

S
ur

ve
y 

A
re

a 
D

at
a:

 
Ve

rs
io

n 
15

, O
ct

 1
0,

 2
01

7

S
oi

l m
ap

 u
ni

ts
 a

re
 la

be
le

d 
(a

s 
sp

ac
e 

al
lo

w
s)

 fo
r m

ap
 s

ca
le

s 
1:

50
,0

00
 o

r l
ar

ge
r.

D
at

e(
s)

 a
er

ia
l i

m
ag

es
 w

er
e 

ph
ot

og
ra

ph
ed

: 
Ju

n 
3,

 2
01

4—
Ju

n 
17

, 
20

14

Th
e 

or
th

op
ho

to
 o

r o
th

er
 b

as
e 

m
ap

 o
n 

w
hi

ch
 th

e 
so

il 
lin

es
 w

er
e 

co
m

pi
le

d 
an

d 
di

gi
tiz

ed
 p

ro
ba

bl
y 

di
ffe

rs
 fr

om
 th

e 
ba

ck
gr

ou
nd

 
im

ag
er

y 
di

sp
la

ye
d 

on
 th

es
e 

m
ap

s.
 A

s 
a 

re
su

lt,
 s

om
e 

m
in

or
 

sh
ift

in
g 

of
 m

ap
 u

ni
t b

ou
nd

ar
ie

s 
m

ay
 b

e 
ev

id
en

t.

S
oi

l M
ap

—
E

l P
as

o 
C

ou
nt

y 
A

re
a,

 C
ol

or
ad

o

N
at

ur
al

 R
es

ou
rc

es
C

on
se

rv
at

io
n 

Se
rv

ic
e

W
eb

 S
oi

l S
ur

ve
y

N
at

io
na

l C
oo

pe
ra

tiv
e 

S
oi

l S
ur

ve
y

9/
20

/2
01

8
P

ag
e 

2 
of

 3



El Paso County Area, Colorado

8—Blakeland loamy sand, 1 to 9 percent slopes

Map Unit Setting
National map unit symbol: 369v
Elevation: 4,600 to 5,800 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 46 to 48 degrees F
Frost-free period: 125 to 145 days
Farmland classification: Not prime farmland

Map Unit Composition
Blakeland and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Blakeland

Setting
Landform: Flats, hills
Landform position (three-dimensional): Side slope, talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from sedimentary rock and/or 

eolian deposits derived from sedimentary rock

Typical profile
A - 0 to 11 inches: loamy sand
AC - 11 to 27 inches: loamy sand
C - 27 to 60 inches: sand

Properties and qualities
Slope: 1 to 9 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High to 

very high (5.95 to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 5 percent
Available water storage in profile: Low (about 4.5 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: Sandy Foothill (R049BY210CO)
Hydric soil rating: No

Map Unit Description: Blakeland loamy sand, 1 to 9 percent slopes---El Paso County Area, 
Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/20/2018
Page 1 of 2



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIRM PANEL W/REVISED LOMR 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

Case No.:  Page 1 of 4 Effective Date: August 6, 2018 Issue Date: March 16, 2018 LOMR-APP

17-08-0333R  Follows Conditional Case No.: 

18-08-0558P 

Washington, D.C. 20472

Federal Emergency Management Agency 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT 

COMMUNITY AND REVISION INFORMATION PROJECT DESCRIPTION 

COMMUNITY 

APPROXIMATE LATITUDE AND LONGITUDE:  38.845,  -104.695
SOURCE:  USGS QUADRANGLE      DATUM:  NAD 83 

El Paso County 
Colorado 

(Unincorporated Areas) 

COMMUNITY NO.:  080059 

BASIS OF REQUEST 

IDENTIFIER 

DROP STRUCTURES 

FLOODWAY
HYDRAULIC ANALYSIS 
UPDATED TOPOGRAPHIC DATA

East Fork Sand Creek LOMR 

ANNOTATED MAPPING ENCLOSURES ANNOTATED STUDY ENCLOSURES 

DATE:  March 17, 1997 NO.:  08041C0752F TYPE:  FIRM* DATE OF EFFECTIVE FLOOD INSURANCE STUDY:   August 23, 1999 

    PROFILE:  211P, 212P 

    FLOODWAY DATA TABLE:  5 

Enclosures reflect changes to flooding sources affected by this revision. 
* FIRM - Flood Insurance Rate Map 

FLOODING SOURCE AND REVISED REACH 

Sand Creek East Fork - from approximately 820 feet to approximately 2,990 feet upstream of Peterson Boulevard 

SUMMARY OF REVISIONS 

Revised Flooding Effective Flooding Flooding Source Increases Decreases

Sand Creek East Fork 

Zone AE Zone AE 

YES YES 

Zone X (unshaded) Zone X (shaded) 

YES 

NONE 

BFEs* BFEs 

YES YES 

Floodway Floodway 

YES 

YES 

* BFEs - Base Flood Elevations 

DETERMINATION
This document provides the determination from the Department of Homeland Security's Federal Emergency Management Agency (FEMA) 
regarding a request for a Letter of Map Revision (LOMR) for the area described above.  Using the information submitted, we have determined that 
a revision to the flood hazards depicted in the Flood Insurance Study (FIS) report and/or National Flood Insurance Program (NFIP) map is 
warranted.  This document revises the effective NFIP map, as indicated in the attached documentation.  Please use the enclosed annotated map 
panels revised by this LOMR for floodplain management purposes and for all flood insurance policies and renewals in your community. 

This determination is based on the flood data presently available.  The enclosed documents provide additional information regarding this determination.  If you have 
any questions about this document, please contact the FEMA Map Information eXchange toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the 
LOMC Clearinghouse, 3601 Eisenhower Avenue Suite 500, Alexandria, VA  22304-6426.  Additional Information about the NFIP is available on our website at 
https://www.fema.gov/national-flood-insurance-program. 

18-08-0558P                     102-I-A-C

Patrick “Rick” F. Sacbibit, P.E., Branch Chief 
Engineering Services Branch 
Federal Insurance and Mitigation Administration 

CHANNELIZATION 



 
 

Case No.:  Page 2 of 4 Effective Date: August 6, 2018 Issue Date: March 16, 2018 LOMR-APP18-08-0558P 

Washington, D.C. 20472

Federal Emergency Management Agency 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION 

APPLICABLE NFIP REGULATIONS/COMMUNITY OBLIGATION 

We have made this determination pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (P.L. 93-234) and in accordance 
with the National Flood Insurance Act of 1968, as amended (Title XIII of the Housing and Urban Development Act of 1968, P.L. 90-448), 
42 U.S.C. 4001-4128, and 44 CFR Part 65.  Pursuant to Section 1361 of the National Flood Insurance Act of 1968, as amended, 
communities participating in the NFIP are required to adopt and enforce floodplain management regulations that meet or exceed NFIP 
criteria.  These criteria, including adoption of the FIS report and FIRM, and the modifications made by this LOMR, are the minimum 
requirements for continued NFIP participation and do not supersede more stringent State/Commonwealth or local requirements to which 
the regulations apply. 

We provide the floodway designation to your community as a tool to regulate floodplain development.  Therefore, the floodway revision 
we have described in this letter, while acceptable to us, must also be acceptable to your community and adopted by appropriate 
community action, as specified in Paragraph 60.3(d) of the NFIP regulations.   

COMMUNITY REMINDERS 

We based this determination on the 1-percent-annual-chance flood discharges computed in the FIS for your community without 
considering subsequent changes in watershed characteristics that could increase flood discharges.  Future development of projects 
upstream could cause increased flood discharges, which could cause increased flood hazards.  A comprehensive restudy of your 
community’s flood hazards would consider the cumulative effects of development on flood discharges subsequent to the publication of 
the FIS report for your community and could, therefore, establish greater flood hazards in this area. 

Your community must regulate all proposed floodplain development and ensure that permits required by Federal and/or 
State/Commonwealth law have been obtained.  State/Commonwealth or community officials, based on knowledge of local conditions and 
in the interest of safety, may set higher standards for construction or may limit development in floodplain areas.  If your 
State/Commonwealth or community has adopted more restrictive or comprehensive floodplain management criteria, those criteria take 
precedence over the minimum NFIP requirements. 

This determination is based on the flood data presently available.  The enclosed documents provide additional information regarding this determination.  If you have 
any questions about this document, please contact the FEMA Map Information eXchange toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the 
LOMC Clearinghouse, 3601 Eisenhower Avenue Suite 500, Alexandria, VA  22304-6426.  Additional Information about the NFIP is available on our website at 
https://www.fema.gov/national-flood-insurance-program. 

18-08-0558P                     102-I-A-C

Patrick “Rick” F. Sacbibit, P.E., Branch Chief 
Engineering Services Branch 
Federal Insurance and Mitigation Administration 

NFIP regulations Subparagraph 60.3(b)(7) requires communities to ensure that the flood-carrying capacity within the altered or relocated 
portion of any watercourse is maintained.  This provision is incorporated into your community’s existing floodplain management 
ordinances; therefore, responsibility for maintenance of the altered or relocated watercourse, including any related appurtenances such as 
bridges, culverts, and other drainage structures, rests with your community.  We may request that your community submit a description 
and schedule of maintenance activities necessary to ensure this requirement. 



 
 

Case No.:  Page 3 of 4 Effective Date: August 6, 2018 Issue Date: March 16, 2018 LOMR-APP18-08-0558P 

Washington, D.C. 20472

Federal Emergency Management Agency 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

We have designated a Consultation Coordination Officer (CCO) to assist your community.  The CCO will be the primary liaison between 
your community and FEMA.  For information regarding your CCO, please contact: 
 

Ms. Jeanine D. Petterson 
Director, Mitigation Division 

Federal Emergency Management Agency, Region VIII 
Denver Federal Center, Building 710 

P.O. Box 25267 
Denver, CO  80225-0267 

(303) 235-4830 

STATUS OF THE COMMUNITY NFIP MAPS 

We are processing a revised FIRM and FIS report for El Paso County in our countywide format; therefore, we will not physically revise 
and republish the FIRM and FIS report for your community to incorporate the modifications made by this LOMR at this time. 
Preliminary copies of the countywide FIRM and FIS report, which present information from the effective FIRMs and FIS reports for your 
community and incorporated communities in El Paso County, were submitted to your community for review on November 22, 2017. We 
will incorporate the modifications made by this LOMR into the countywide FIRM and FIS report before they become effective. 

18-08-0558P                     102-I-A-C

Patrick “Rick” F. Sacbibit, P.E., Branch Chief 
Engineering Services Branch 
Federal Insurance and Mitigation Administration 

This determination is based on the flood data presently available.  The enclosed documents provide additional information regarding this determination.  If you have 
any questions about this document, please contact the FEMA Map Information eXchange toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the 
LOMC Clearinghouse, 3601 Eisenhower Avenue Suite 500, Alexandria, VA  22304-6426.  Additional Information about the NFIP is available on our website at 
https://www.fema.gov/national-flood-insurance-program. 

We will not print and distribute this LOMR to primary users, such as local insurance agents or mortgage lenders; instead, the community 
will serve as a repository for the new data.  We encourage you to disseminate the information in this LOMR by preparing a news release 
for publication in your community's newspaper that describes the revision and explains how your community will provide the data and 
help interpret the NFIP maps.  In that way, interested persons, such as property owners, insurance agents, and mortgage lenders, can 
benefit from the information. 



 
Case No.:  Page 4 of 4 Effective Date: August 6, 2018 Issue Date: March 16, 2018 LOMR-APP18-08-0558P 

Washington, D.C. 20472

Federal Emergency Management Agency 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

PUBLIC NOTIFICATION OF REVISION 

A notice of changes will be published in the Federal Register. This information also will be published in your local newspaper on or 
about the dates listed below, and through FEMA’s Flood Hazard Mapping website at 
https://www.floodmaps.fema.gov/fhm/bfe_status/bfe_main.asp 
 
LOCAL NEWSPAPER     
     

Name:  Colorado Springs Gazette 

Dates:  March 30, 2018 and April 6, 2018 

Within 90 days of the second publication in the local newspaper, any interested party may request that we reconsider this determination. 
Any request for reconsideration must be based on scientific or technical data.  Therefore, this letter will be effective only after the 90-day 
appeal period has elapsed and we have resolved any appeals that we receive during this appeal period.  Until this LOMR is effective, the
revised flood hazard determination presented in this LOMR may be changed. 

This determination is based on the flood data presently available.  The enclosed documents provide additional information regarding this determination.  If you have 
any questions about this document, please contact the FEMA Map Information eXchange toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the 
LOMC Clearinghouse, 3601 Eisenhower Avenue Suite 500, Alexandria, VA  22304-6426.  Additional Information about the NFIP is available on our website at 
https://www.fema.gov/national-flood-insurance-program. 

18-08-0558P                     102-I-A-C

Patrick “Rick” F. Sacbibit, P.E., Branch Chief 
Engineering Services Branch 
Federal Insurance and Mitigation Administration 



CROSS SECTION DISTANCE
1 WIDTH (FEET)

SECTION AREA 

(SQUARE FEET)

MEAN 

VELOCITY (FEET 

PER SECOND)
REGULATORY

WITHOUT 

FLOODWAY

WITH FLOODWAY

INCREASE

Sand Creek 
East Fork

A 1,100 100 455 11.9 6,038.7 6,038.7 6,038.7 0.0

B 2,400 100 446 12.2 6,054.3 6,054.3 6,054.3 0.0

C 3,330 100 450 12.0 6,069.9 6,069.9 6,069.9 0.0

D 4,240 100 449 12.1 6,085.1 6,085.1 6,085.1 0.0

E 4,870 102 446 12.0 6,095.1 6,095.1 6,095.1 0.0

F 6,188 70 489 10.9 6,118.5 6,118.5 6,118.5 0.0

G 7,403 71 396 13.5 6,136.0 6,136.0 6,136.0 0.0

H 7,931 148 507 10.5 6,158.8 6,158.8 6,158.8 0.0

I 8,943 98 444 12.0 6,169.0 6,169.0 6,169.0 0.0

J 9,666 86 423 12.6 6,177.0 6,177.0 6,177.0 0.0

K 10,721 81 415 12.8 6,193.3 6,193.3 6,193.3 0.0

L 11,347 166 526 10.1 6,207.3 6,207.3 6,207.3 0.0

M 11,375 173 632 8.4 6,207.9 6,207.9 6,207.9 0.0

N 12,610 367 699 7.6 6,228.8 6,228.8 6,228.8 0.1

O 13,720 188 570 10.0 6,241.7 6,241.7 6,241.7 0.0

P 14,805 125 479 11.1 6,257.9 6,257.9 6,257.9 0.0

Q 14,885 125 601 8.9 6,259.9 6,259.9 6,259.9 1.0

R 15,850 228 582 9.2 6,268.7 6,268.7 6,268.7 0.0

S 16,325 300 678 7.9 6,277.3 6,277.3 6,277.5 0.2

T 16,995 321 690 7.7 6,291.4 6,291.4 6,292.0 0.6

U 17,065 326 667 8.0 6,291.4 6,291.4 6,292.1 0.7

V 17,915 388 1,601 3.3 6,293.4 6,293.4 6,294.0 0.6

W 19,110 158 697 7.7 6,309.5 6,309.5 6,309.5 0.0

X 20,730 103 575 11.7 6,327.8 6,327.8 6,328.4 0.6

Y 22,560 142 506 11.0 6,348.8 6,348.8 6,349.4 0.6

Z 23,060 145 503 11.0 6,358.0 6,358.0 6,358.0 0.0

AA 24,835 418 3,156 7.0 6,383.5 6,383.5 6,383.5 0.0

AB 26,470 132 452 10.0 6,402.7 6,402.7 6,402.7 0.0

AC 27,715 112 419 10.8 6,416.6 6,416.6 6,416.6 0.0

1 Feet Above Confluence with Sand Creek

FLOODING SOURCE FLOODWAY
BASE FLOOD 

WATER SURFACE ELEVATION

 FEDERAL EMERGENCY MANAGEMENT AGENCY

 EL PASO COUNTY, CO

    AND INCORPORATED AREAS

FLOODWAY DATA

SAND CREEK EAST FORK

T

A

B

L

E

5

FEET (NGVD)

REVISED BY LOMR DATED OCTOBER 30, 2006

REVISED BY
LOMR DATED
DECEMBER 13,
2006

REVISED
DATA

REVISED BY
LOMR
DATED
OCTOBER 07,
2004

REVISED BY
LOMR
DATED MAY
23, 2007
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HYDROLOGIC CALCULATIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



BASIN

TOTAL

AREA

TOTAL

AREA
AREA C5 C100 AREA C5 C100 C5 C100

(SF) (Acres) (Acres) (Acres)

A 256383.3 5.89 0.00 0.90 0.96 5.89 0.08 0.35 0.08 0.35

B 478377.5 10.98 0.00 0.90 0.96 16.14 0.08 0.35 0.08 0.35

C 585927.5 13.45 0.00 0.90 0.96 5.68 0.08 0.35 0.08 0.35

Meadowbrook Townhomes Borrow Site

FINAL DRAINAGE REPORT

(Existing Area Runoff Coefficient Summary)

STREETS  /  DEVELOPED OVERLAND / DEVELOPED WEIGHTED 

MS CIVIL, INC

Existing Drainage Calcs Blank.xls Page 1 10/5/2018

dmoffett
Text Box
townhomes removed



OVERLAND STREET  /  CHANNEL FLOW

BASIN
AREA

TOTAL
C5 C100 C5 Length Height TC Length Slope Velocity Tt TOTAL I5 I100 Q5 Q100

(Acres) (ft) (ft) (min) (ft) (%) (fps) (min) (min) (in/hr) (in/hr) (c.f.s.) (c.f.s.)

A 5.89 0.08 0.35 0.08 300 9 22.2 500 2.0% 2.0 4.2 26.4 2.7 4.5 1.3 9.2

B 10.98 0.08 0.35 0.08 300 13 19.7 1350 1.6% 2.6 8.8 28.5 2.6 4.3 2.2 16.5

C 13.45 0.08 0.35 0.08 300 11 20.8 750 1.7% 2.6 4.7 25.5 2.7 4.6 2.9 21.5

TOTAL  FLOWS INTENSITY *

FINAL DRAINAGE REPORT 

Meadowbrook Townhomes Borrow Site

Time of Travel (T t )

From DCM Table 5-1

(Existing Area Drainage Summary)
From Area Runoff Coefficient Summary

MS CIVIL, INC.

Existing Drainage Calcs Blank.xls Page 1 10/5/2018

dmoffett
Text Box
townhomes removed



OVERLAND PIPE  /  CHANNEL FLOW INTENSITY * TOTAL  FLOWS 

DESIGN POINT CONTRIBUTING BASINS CA5 CA100 C5 Length Height TC Length Slope Velocity Tt TOTAL LocationI5 I100 Q5 Q100 COMMENTS

(ft) (ft) (min) (ft) (%) (fps) (min) (min) (in/hr) (in/hr) (c.f.s.) (c.f.s.)

1 A 0.47 2.06 0.08 300 9 22.2 500 2.0% 2.0 4.2 26.4 2.7 4.5 1.3 9.2

2 B 0.88 3.84 0.08 300 13 19.7 1350 1.6% 2.6 8.8 28.5 2.6 4.3 2.2 16.5

3 C 1.08 4.71 0.08 300 11 20.8 750 1.7% 2.6 4.7 25.5 2.7 4.6 2.9 21.5

Calculated by:

Date:

Checked by:

From Area Runoff Coefficient Summary

VAS

10/1/2018

Time of Travel (T t )

JD

Meadowbrook Townhomes Borrow Site

FINAL DRAINAGE REPORT 

(Existing Basin Routing Summary)

MS CIVIL, INC.

Existing Drainage Calcs Blank.xls Page 1 10/5/2018

dmoffett
Text Box
townhomes removed



BASIN

TOTAL

AREA

TOTAL

AREA
AREA C5 C100 AREA C5 C100 C5 C100

(SF) (Acres) (Acres) (Acres)

A 576315.3 13.23 0.00 0.90 0.96 13.23 0.08 0.35 0.08 0.35

B 701316 16.10 0.00 0.90 0.96 16.10 0.08 0.35 0.08 0.35

C 109176.3 2.51 0.00 0.90 0.96 2.51 0.08 0.35 0.08 0.35

MEADOWBROOK TOWNHOMES - DIRT BORROW SITE

FINAL DRAINAGE REPORT

(Proposed Area Runoff Coefficient Summary)

STREETS  /  DEVELOPED OVERLAND / DEVELOPED WEIGHTED 

MS CIVIL, INC

Proposed Drainage Calcs Blank.xls Page 1 10/5/2018

dmoffett
Text Box
townhomes removed



OVERLAND STREET  /  CHANNEL FLOW

BASIN
AREA

TOTAL
C5 C100 C5 Length Height TC Length Slope Velocity Tt TOTAL I5 I100 Q5 Q100

(Acres) (ft) (ft) (min) (ft) (%) (fps) (min) (min) (in/hr) (in/hr) (c.f.s.) (c.f.s.)

A 13.23 0.08 0.35 0.08 200 2.5 24.2 1350 1.3% 2.0 11.3 35.4 2.2 3.7 2.4 17.3

B 16.10 0.08 0.35 0.08 200 2.5 24.2 1250 1.3% 2.2 9.3 33.5 2.3 3.9 3.0 21.9

C 2.51 0.08 0.35 0.08 100 2 14.7 650 0.5% 1.4 7.7 22.3 2.9 4.9 0.6 4.3

FINAL DRAINAGE REPORT 

MEADOWBROOK TOWNHOMES - DIRT BORROW SITE

Time of Travel (T t )

From DCM Table 5-1

(Proposed Area Drainage Summary)
From Area Runoff Coefficient Summary TOTAL  FLOWS INTENSITY *

MS CIVIL, INC.

Proposed Drainage Calcs Blank.xls Page 1 10/5/2018

dmoffett
Text Box
townhomes removed



OVERLAND PIPE  /  CHANNEL FLOW INTENSITY * TOTAL  FLOWS 

DESIGN POINT CONTRIBUTING BASINS CA5 CA100 C5 Length Height TC Length Slope Velocity Tt TOTAL LocationI5 I100 Q5 Q100 COMMENTS

(ft) (ft) (min) (ft) (%) (fps) (min) (min) (in/hr) (in/hr) (c.f.s.) (c.f.s.)

1 A 1.06 4.63 0.08 200 2.5 24.2 1350 1.3% 2.0 11.3 35.4 2.2 3.7 2.4 17.3

2 B 1.29 5.64 0.08 200 3 24.2 1250 1.3% 2.2 9.3 33.5 2.3 3.9 3.0 21.9

3 C 0.20 0.88 0.08 100 2 14.7 650 0.5% 1.4 7.7 22.3 2.9 4.9 0.6 4.3

SB1 0.0 0.1 TSB1 - Discharge

SB2 0.0 0.1 TSB2 -Discharge

0.6 4.5 Direct addition of Flows 

Calculated by:

Date:

Checked by:

JD

MEADOWBROOK TOWNHOMES - DIRT BORROW SITE

FINAL DRAINAGE REPORT 

(Basin Routing Summary)

From Area Runoff Coefficient Summary

VAS

10/1/2018

Time of Travel (T t )

MS CIVIL, INC.

Proposed Drainage Calcs Blank.xls Page 1 10/5/2018

dmoffett
Text Box
townhomes removed



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HYDRAULIC CALCUATIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 







 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SEDIMENT BASIN CALCUATIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Elevation SF CF AF Sum

6296.00 9,750.00 0

6297.00 12,600.00 11,175.00 0.26 0.26

6298.00 16,200.00 14,400.00 0.33 0.59

6299.00 20,897.00 18,548.50 0.43 1.01

6300.00 30,000.00 25,448.50 0.58 1.60

Required Volume = 3600 cf/acre x 14.6 acres = 52,560 cf 

Total = 69,572 CF

Total = 1.3 Ac-ft

 

 

Calculated by: JD

Date: 9/26/2018

Checked by:

Storage

MEADOWBROOK TOWNHOMES
DRAINAGE REPORT DRAINAGE CALCULATIONS

(Pond Volume Calculation)

SB1

Wilson Company

meadowbrook volume.xlsx 10/5/2018

dmoffett
Text Box
townhomes removed



Subsection:  Modified Rational Grand Summary

Modified Rational Method

Q = CiA * Units Conversion; Where conversion = 43560 / (12 * 3600)

Volume 
(Storage)

(ac-ft)

Volume 
(inflow)
(ac-ft)

Flow 
(Allowable)

(ft³/s)

Flow 
(Peak)
(ft³/s)

Intensity
(in/h)

Duration
(hours)

Adjusted C 
Coefficient

Area
(ft²)

Frequency
(years)

0.0020.85817.3017.343.7130.5990.350576,315.0
00

100
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Subsection:  Master Network Summary

Catchments Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

17.310.6000.858100BaseBasin A

Node Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

0.081.2000.122100BaseO-1

Pond Summary

Maximum 
Pond Storage

(ac-ft)

Maximum 
Water 

Surface 
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

(N/A)(N/A)17.310.6000.858100BaseTSB-1 (IN)
0.8552.660.081.2000.122100BaseTSB-1 (OUT)
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Scenario:  Base
Storm Event:  CO Springs - 100 YearLabel:  CO Springs

Return Event:  100 yearsSubsection:  I-D-F Table

I-D-F Curve

Intensity
(in/h)

Time
(hours)

8.6790.083
6.9320.167
5.9110.250
5.1860.333
4.6230.417
4.1640.500
3.7760.583
3.4390.667
3.1420.750
2.8870.833
2.6370.917
2.4171.000
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Scenario:  Base
Storm Event:  CO Springs - 100 YearLabel:  O-1

Return Event:  100 yearsSubsection:  Addition Summary

Summary for Hydrograph Addition at 'O-1'

Upstream NodeUpstream Link
TSB-1Outlet-1

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

0.081.2000.122Outlet-1Flow (From)
0.081.2000.122O-1Flow (In)
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Scenario:  Base
Storm Event:  CO Springs - 100 YearLabel:  TSB-1

Return Event:  100 yearsSubsection:  Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr
(A1*A2)

(ft²)

Area
(ft²)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.0009,750.0000.00.00
0.2560.25633,433.77212,600.0000.01.00
0.5860.33043,087.05716,200.0000.02.00
1.0100.42455,470.29720,879.0000.03.00
1.5910.58175,906.38530,000.0000.04.00
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Scenario:  Base
Storm Event:  CO Springs - 100 YearLabel:  Composite Outlet Structure - 1

Return Event:  100 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft0.00Minimum (Headwater)

ft0.50Increment (Headwater)

ft4.00Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

4.001.92TWForwardOrifice - 2Orifice-Circular
4.002.25TWForwardOrifice - 3Orifice-Circular
4.002.58TWForwardOrifice - 4Orifice-Circular
4.002.91TWForwardOrifice - 5Orifice-Circular
4.003.00TWForwardRiser - 1Stand Pipe
4.001.58TWForwardOrifice - 1Orifice-Circular
4.003.00TWForwardWeir - 1Irregular Weir

(N/A)(N/A)TailwaterTailwater Settings
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Scenario:  Base
Storm Event:  CO Springs - 100 YearLabel:  Composite Outlet Structure - 1

Return Event:  100 yearsSubsection:  Outlet Input Data

Structure ID:  Weir - 1
Structure Type:  Irregular Weir

Elevation
(ft)

Station
(ft)

1.001.00
0.004.00
0.0026.00
1.0029.00

ft3.00Lowest Elevation

(ft^0.5)/s3.10Weir Coefficient

Structure ID:  Riser - 1
Structure Type:  Stand Pipe

1Number of Openings

ft3.00Elevation

in6.0Diameter

ft²0.2Orifice Area

0.600Orifice Coefficient

ft1.57Weir Length

(ft^0.5)/s3.00Weir Coefficient

1.000K Reverse

0.000Manning's n

0.000Kev, Charged Riser

FalseWeir Submergence

TrueOrifice H to crest

Structure ID:  Orifice - 1
Structure Type:  Orifice-Circular

1Number of Openings

ft1.58Elevation

in1.1Orifice Diameter

0.600Orifice Coefficient

Structure ID:  Orifice - 2
Structure Type:  Orifice-Circular

1Number of Openings

ft1.92Elevation

in1.1Orifice Diameter

0.600Orifice Coefficient

Structure ID:  Orifice - 3
Structure Type:  Orifice-Circular

1Number of Openings
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Scenario:  Base
Storm Event:  CO Springs - 100 YearLabel:  Composite Outlet Structure - 1

Return Event:  100 yearsSubsection:  Outlet Input Data

Structure ID:  Orifice - 3
Structure Type:  Orifice-Circular

ft2.25Elevation

in1.1Orifice Diameter

0.600Orifice Coefficient

Structure ID:  Orifice - 4
Structure Type:  Orifice-Circular

1Number of Openings

ft2.58Elevation

in1.1Orifice Diameter

0.600Orifice Coefficient

Structure ID:  Orifice - 5
Structure Type:  Orifice-Circular

1Number of Openings

ft2.91Elevation

in1.1Orifice Diameter

0.600Orifice Coefficient

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.01
Tailwater Tolerance 
(Minimum)

ft0.50
Tailwater Tolerance 
(Maximum)

ft0.01
Headwater Tolerance 
(Minimum)

ft0.50
Headwater Tolerance 
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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Scenario:  Base
Storm Event:  CO Springs - 100 YearLabel:  Composite Outlet Structure - 1

Return Event:  100 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Weir - 1  (Irregular Weir)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.00(N/A)0.000.00
0.00(N/A)0.000.50
0.00(N/A)0.001.00
0.00(N/A)0.001.50
0.00(N/A)0.001.58
0.00(N/A)0.001.92
0.00(N/A)0.002.00
0.00(N/A)0.002.25
0.00(N/A)0.002.50
0.00(N/A)0.002.58
0.00(N/A)0.002.91
0.00(N/A)0.003.00
0.00(N/A)25.273.50
0.00(N/A)74.784.00

Computation Messages
E < Y min=3.00
E < Y min=3.00
E < Y min=3.00
E < Y min=3.00
E < Y min=3.00
E < Y min=3.00
E < Y min=3.00
E < Y min=3.00
E < Y min=3.00
E < Y min=3.00
E < Y min=3.00
E = Y min=3.00
Max.H=.50; 
Max.Htw=free out;; W(ft)
=25.00
Max.H=1.00; 
Max.Htw=free out;; W(ft)
=28.00
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Scenario:  Base
Storm Event:  CO Springs - 100 YearLabel:  Composite Outlet Structure - 1

Return Event:  100 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Riser - 1  (Stand Pipe)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.00(N/A)0.000.00
0.00(N/A)0.000.50
0.00(N/A)0.001.00
0.00(N/A)0.001.50
0.00(N/A)0.001.58
0.00(N/A)0.001.92
0.00(N/A)0.002.00
0.00(N/A)0.002.25
0.00(N/A)0.002.50
0.00(N/A)0.002.58
0.00(N/A)0.002.91
0.00(N/A)0.003.00
0.00(N/A)0.673.50
0.00(N/A)0.954.00

Computation Messages
HW & TW < 
Inv.El.=3.000
HW & TW < 
Inv.El.=3.000
HW & TW < 
Inv.El.=3.000
HW & TW < 
Inv.El.=3.000
HW & TW < 
Inv.El.=3.000
HW & TW < 
Inv.El.=3.000
HW & TW < 
Inv.El.=3.000
HW & TW < 
Inv.El.=3.000
HW & TW < 
Inv.El.=3.000
HW & TW < 
Inv.El.=3.000
HW & TW < 
Inv.El.=3.000
Weir: H =0ft
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Scenario:  Base
Storm Event:  CO Springs - 100 YearLabel:  Composite Outlet Structure - 1

Return Event:  100 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 1  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.00(N/A)0.000.00
0.00(N/A)0.000.50
0.00(N/A)0.001.00
0.00(N/A)0.001.50
0.00(N/A)0.001.58
0.00(N/A)0.021.92
0.00(N/A)0.022.00
0.00(N/A)0.022.25
0.00(N/A)0.032.50
0.00(N/A)0.032.58
0.00(N/A)0.032.91
0.00(N/A)0.033.00
0.00(N/A)0.043.50
0.00(N/A)0.054.00

Computation Messages
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
Upstream HW & 
DNstream TW < Inv.El
H =.30
H =.38
H =.63
H =.88
H =.96
H =1.29
H =1.38
H =1.88
H =2.38
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Scenario:  Base
Storm Event:  CO Springs - 100 YearLabel:  Composite Outlet Structure - 1

Return Event:  100 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 2  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.00(N/A)0.000.00
0.00(N/A)0.000.50
0.00(N/A)0.001.00
0.00(N/A)0.001.50
0.00(N/A)0.001.58
0.00(N/A)0.001.92
0.00(N/A)0.012.00
0.00(N/A)0.022.25
0.00(N/A)0.022.50
0.00(N/A)0.022.58
0.00(N/A)0.032.91
0.00(N/A)0.033.00
0.00(N/A)0.043.50
0.00(N/A)0.044.00

Computation Messages
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
Upstream HW & 
DNstream TW < Inv.El
CRIT.DEPTH CONTROL  
Vh= .024ft  Dcr= .055ft   
CRIT.DEPTH Hev= .00ft
H =.29
H =.54
H =.62
H =.95
H =1.04
H =1.54
H =2.04
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Scenario:  Base
Storm Event:  CO Springs - 100 YearLabel:  Composite Outlet Structure - 1

Return Event:  100 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 3  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.00(N/A)0.000.00
0.00(N/A)0.000.50
0.00(N/A)0.001.00
0.00(N/A)0.001.50
0.00(N/A)0.001.58
0.00(N/A)0.001.92
0.00(N/A)0.002.00
0.00(N/A)0.002.25
0.00(N/A)0.012.50
0.00(N/A)0.022.58
0.00(N/A)0.022.91
0.00(N/A)0.023.00
0.00(N/A)0.033.50
0.00(N/A)0.044.00

Computation Messages
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
Upstream HW & 
DNstream TW < Inv.El
H =.21
H =.29
H =.62
H =.71
H =1.21
H =1.71
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Scenario:  Base
Storm Event:  CO Springs - 100 YearLabel:  Composite Outlet Structure - 1

Return Event:  100 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 4  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.00(N/A)0.000.00
0.00(N/A)0.000.50
0.00(N/A)0.001.00
0.00(N/A)0.001.50
0.00(N/A)0.001.58
0.00(N/A)0.001.92
0.00(N/A)0.002.00
0.00(N/A)0.002.25
0.00(N/A)0.002.50
0.00(N/A)0.002.58
0.00(N/A)0.022.91
0.00(N/A)0.023.00
0.00(N/A)0.033.50
0.00(N/A)0.034.00

Computation Messages
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
Upstream HW & 
DNstream TW < Inv.El
H =.29
H =.38
H =.88
H =1.38
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Scenario:  Base
Storm Event:  CO Springs - 100 YearLabel:  Composite Outlet Structure - 1

Return Event:  100 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 5  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.00(N/A)0.000.00
0.00(N/A)0.000.50
0.00(N/A)0.001.00
0.00(N/A)0.001.50
0.00(N/A)0.001.58
0.00(N/A)0.001.92
0.00(N/A)0.002.00
0.00(N/A)0.002.25
0.00(N/A)0.002.50
0.00(N/A)0.002.58
0.00(N/A)0.002.91
0.00(N/A)0.013.00
0.00(N/A)0.023.50
0.00(N/A)0.034.00

Computation Messages
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
Upstream HW & 
DNstream TW < Inv.El
H =.05
H =.55
H =1.05
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Scenario:  Base
Storm Event:  CO Springs - 100 YearLabel:  Composite Outlet Structure - 1

Return Event:  100 yearsSubsection:  Composite Rating Curve

Composite Outflow Summary

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.00(N/A)0.000.00
0.00(N/A)0.000.50
0.00(N/A)0.001.00
0.00(N/A)0.001.50
0.00(N/A)0.001.58
0.00(N/A)0.021.92
0.00(N/A)0.022.00
0.00(N/A)0.042.25
0.00(N/A)0.062.50
0.00(N/A)0.072.58
0.00(N/A)0.102.91
0.00(N/A)0.113.00
0.00(N/A)26.103.50
0.00(N/A)75.914.00

Contributing Structures
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
Orifice - 1
Orifice - 2 + Orifice - 1
Orifice - 2 + Orifice - 1
Orifice - 2 + Orifice - 3 + 
Orifice - 1
Orifice - 2 + Orifice - 3 + 
Orifice - 1
Orifice - 2 + Orifice - 3 + 
Orifice - 4 + Orifice - 1
Orifice - 2 + Orifice - 3 + 
Orifice - 4 + Orifice - 5 + 
Riser - 1 + Orifice - 1 + 
Weir - 1
Orifice - 2 + Orifice - 3 + 
Orifice - 4 + Orifice - 5 + 
Riser - 1 + Orifice - 1 + 
Weir - 1
Orifice - 2 + Orifice - 3 + 
Orifice - 4 + Orifice - 5 + 
Riser - 1 + Orifice - 1 + 
Weir - 1
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Scenario:  Base
Storm Event:  CO Springs - 100 YearLabel:  TSB-1 (IN)

Return Event:  100 yearsSubsection:  Detention Time

Infiltration

No Infiltration
Infiltration Method 
(Computed)

Approximate Detention Times

hours1.200
Time to Peak (Outflow + 
Infiltration, Peak to Peak 
Detention Time)

hours0.600
Time to Peak (Inflow, Peak 
to Peak Detention Time)

hours0.600
Detention Time (Peak to 
Peak)

hours11.684Time to Centroid (Outflow)

hours0.599Time to Centroid (Inflow)

hours11.085
Detention Time (Centroid to 
Centroid)

hours21.945Weighted Average Plug Time

hours23.400
Maximum Plug Volume Plug 
Time

ac-ft0.069
Maximum Inflow Plug 
Volume

hours0.550
Time (Maximum Plug 
Volume, Start)

hours0.600
Time (Maximum Plug 
Volume, End)
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Scenario:  Base
Storm Event:  CO Springs - 100 YearLabel:  TSB-1 (IN)

Return Event:  100 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method 
(Computed)

Initial Conditions

ft0.00
Elevation (Water Surface, 
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s17.31Flow (Peak In) hours0.600Time to Peak (Flow, In)
ft³/s0.08Flow (Peak Outlet) hours1.200Time to Peak (Flow, Outlet)

ft2.66
Elevation (Water Surface, 
Peak)

ac-ft0.855Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft0.858Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft0.122
Volume (Total Outlet 
Outflow)

ac-ft0.735Volume (Retained)

ac-ft-0.001Volume (Unrouted)

%0.1Error (Mass Balance)
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Scenario:  Base
Storm Event:  CO Springs - 100 YearLabel:  TSB-1 (IN)

Return Event:  100 yearsSubsection:  Pond Inflow Summary

Summary for Hydrograph Addition at 'TSB-1'

Upstream NodeUpstream Link
Basin A<Catchment to Outflow Node>

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

17.310.6000.858Basin AFlow (From)
17.310.6000.858TSB-1Flow (In)
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Scenario:  Base
Storm Event:  CO Springs - 100 YearLabel:  Basin A

Return Event:  100 yearsSubsection:  Modified Rational Graph

Method IMethod Type

hours0.599
Time of Duration (Modified 
Rational, Critical)

[1] [2]

hours0.599
Time of Concentration 
(Modified Rational, Composite) hours0.599

Time of Duration (Modified 
Rational, Critical)

in/h3.713
Intensity (Modified Rational, 
Peak) in/h3.713

Intensity (Modified Rational, 
Critical)

ft³/s17.34Flow (Modified Rational, Peak)
ft³/s17.34

Flow (Modified Rational, 
Critical)

[3] [4]

hours0.600
Second Outflow Breakpoint 
(Modified Rational) ac-ft0.002

Storage (Modified Rational, 
Estimated)

ft³/s17.30
Flow (Modified Rational, 
Allowable)
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Subsection:  Modified Rational Grand Summary

Modified Rational Method

Q = CiA * Units Conversion; Where conversion = 43560 / (12 * 3600)

Volume 
(Storage)

(ac-ft)

Volume 
(inflow)
(ac-ft)

Flow 
(Allowable)

(ft³/s)

Flow 
(Peak)
(ft³/s)

Intensity
(in/h)

Duration
(hours)

Adjusted C 
Coefficient

Area
(ft²)

Frequency
(years)

0.0000.1162.402.402.2510.5830.080576,315.0
00

5
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Subsection:  Master Network Summary

Catchments Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

2.330.6000.1165BaseBasin A

Node Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

0.000.0000.0005BaseO-1

Pond Summary

Maximum 
Pond Storage

(ac-ft)

Maximum 
Water 

Surface 
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

(N/A)(N/A)2.330.6000.1165BaseTSB-1 (IN)
0.1150.480.000.0000.0005BaseTSB-1 (OUT)
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Scenario:  Base
Storm Event:  CO Springs - 5 YearLabel:  CO Springs

Return Event:  5 yearsSubsection:  I-D-F Table

I-D-F Curve

Intensity
(in/h)

Time
(hours)

5.1690.083
4.1290.167
3.5210.250
3.0890.333
2.7550.417
2.4810.500
2.2500.583
2.0500.667
1.8730.750
1.7150.833
1.5720.917
1.4411.000
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Scenario:  Base
Storm Event:  CO Springs - 5 YearLabel:  TSB-1 (IN)

Return Event:  5 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method 
(Computed)

Initial Conditions

ft0.00
Elevation (Water Surface, 
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s2.33Flow (Peak In) hours0.600Time to Peak (Flow, In)
ft³/s0.00Flow (Peak Outlet) hours0.000Time to Peak (Flow, Outlet)

ft0.48
Elevation (Water Surface, 
Peak)

ac-ft0.115Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft0.116Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft0.000
Volume (Total Outlet 
Outflow)

ac-ft0.115Volume (Retained)

ac-ft0.000Volume (Unrouted)

%0.2Error (Mass Balance)
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Scenario:  Base
Storm Event:  CO Springs - 5 YearLabel:  Basin A

Return Event:  5 yearsSubsection:  Modified Rational Graph

Method IMethod Type

hours0.583
Time of Duration (Modified 
Rational, Critical)

[1] [2]

hours0.583
Time of Concentration 
(Modified Rational, Composite) hours0.583

Time of Duration (Modified 
Rational, Critical)

in/h2.251
Intensity (Modified Rational, 
Peak) in/h2.251

Intensity (Modified Rational, 
Critical)

ft³/s2.40Flow (Modified Rational, Peak)
ft³/s2.40

Flow (Modified Rational, 
Critical)

[3] [4]

hours0.584
Second Outflow Breakpoint 
(Modified Rational) ac-ft0.000

Storage (Modified Rational, 
Estimated)

ft³/s2.40
Flow (Modified Rational, 
Allowable)
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Elevation SF CF AF Sum

6296.00 10,638.00 0

6297.00 12,673.00 11,655.50 0.27 0.27

6298.00 14,980.00 13,826.50 0.32 0.58

6299.00 22,912.00 18,946.00 0.43 1.02

6300.00 40,604.00 31,758.00 0.73 1.75

Required Volume = 3600 cf/acre x 13.5 acres = 48,600 cf 

Total = 76,186 CF

Total = 1.7 Ac-ft

 

 

Calculated by: JD

Date: 9/26/2018

Checked by:

Storage

MEADOWBROOK TOWNHOMES
DRAINAGE REPORT DRAINAGE CALCULATIONS

(Pond Volume Calculation)

SB2

Wilson Company

meadowbrook volume.xlsx 10/5/2018

dmoffett
Text Box
townhomes removed



Subsection:  Modified Rational Grand Summary

Modified Rational Method

Q = CiA * Units Conversion; Where conversion = 43560 / (12 * 3600)

Volume 
(Storage)

(ac-ft)

Volume 
(inflow)
(ac-ft)

Flow 
(Allowable)

(ft³/s)

Flow 
(Peak)
(ft³/s)

Intensity
(in/h)

Duration
(hours)

Adjusted C 
Coefficient

Area
(ft²)

Frequency
(years)

0.0041.02321.9021.993.8710.5630.350701,316.0
00

100
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Subsection:  Master Network Summary

Catchments Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

21.480.5501.023100BaseBasin B

Node Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

0.141.1500.204100BaseO-2

Pond Summary

Maximum 
Pond Storage

(ac-ft)

Maximum 
Water 

Surface 
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

(N/A)(N/A)21.480.5501.023100BaseTSB-2 (IN)
1.0172.880.141.1500.204100BaseTSB-2 (OUT)
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Scenario:  Base
Storm Event:  CO Springs - 100 YearLabel:  CO Springs

Return Event:  100 yearsSubsection:  I-D-F Table

I-D-F Curve

Intensity
(in/h)

Time
(hours)

8.6790.083
6.9320.167
5.9110.250
5.1860.333
4.6230.417
4.1640.500
3.7760.583
3.4390.667
3.1420.750
2.8870.833
2.6370.917
2.4171.000
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Scenario:  Base
Storm Event:  CO Springs - 100 YearLabel:  O-2

Return Event:  100 yearsSubsection:  Addition Summary

Summary for Hydrograph Addition at 'O-2'

Upstream NodeUpstream Link
TSB-2Outlet-1

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

0.141.1500.204Outlet-1Flow (From)
0.141.1500.204O-2Flow (In)
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Scenario:  Base
Storm Event:  CO Springs - 100 YearLabel:  TSB-2

Return Event:  100 yearsSubsection:  Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr
(A1*A2)

(ft²)

Area
(ft²)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.00011,495.0000.00.00
0.2880.28837,592.44113,596.0000.01.00
0.6270.33944,305.65215,973.0000.02.00
1.0820.45559,501.68723,964.0000.03.00
1.8340.75298,318.32842,457.0000.04.00
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Scenario:  Base
Storm Event:  CO Springs - 100 YearLabel:  Composite Outlet Structure - 1

Return Event:  100 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft0.00Minimum (Headwater)

ft0.50Increment (Headwater)

ft4.00Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

4.001.92TWForwardOrifice - 4Orifice-Circular
4.002.25TWForwardOrifice - 3Orifice-Circular
4.002.58TWForwardOrifice - 2Orifice-Circular
4.002.91TWForwardOrifice - 1Orifice-Circular
4.003.00TWForwardRiser - 1Stand Pipe
4.001.58TWForwardOrifice - 5Orifice-Circular
4.003.00TWForwardWeir - 1Irregular Weir

(N/A)(N/A)TailwaterTailwater Settings
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Scenario:  Base
Storm Event:  CO Springs - 100 YearLabel:  Composite Outlet Structure - 1

Return Event:  100 yearsSubsection:  Outlet Input Data

Structure ID:  Weir - 1
Structure Type:  Irregular Weir

Elevation
(ft)

Station
(ft)

1.001.00
0.004.00
0.0027.00
1.0030.00

ft3.00Lowest Elevation

(ft^0.5)/s3.10Weir Coefficient

Structure ID:  Riser - 1
Structure Type:  Stand Pipe

1Number of Openings

ft3.00Elevation

in6.0Diameter

ft²0.2Orifice Area

0.600Orifice Coefficient

ft1.57Weir Length

(ft^0.5)/s3.00Weir Coefficient

1.000K Reverse

0.000Manning's n

0.000Kev, Charged Riser

FalseWeir Submergence

TrueOrifice H to crest

Structure ID:  Orifice - 1
Structure Type:  Orifice-Circular

1Number of Openings

ft2.91Elevation

in1.3Orifice Diameter

0.600Orifice Coefficient

Structure ID:  Orifice - 2
Structure Type:  Orifice-Circular

1Number of Openings

ft2.58Elevation

in1.3Orifice Diameter

0.600Orifice Coefficient

Structure ID:  Orifice - 3
Structure Type:  Orifice-Circular

1Number of Openings
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Scenario:  Base
Storm Event:  CO Springs - 100 YearLabel:  Composite Outlet Structure - 1

Return Event:  100 yearsSubsection:  Outlet Input Data

Structure ID:  Orifice - 3
Structure Type:  Orifice-Circular

ft2.25Elevation

in1.3Orifice Diameter

0.600Orifice Coefficient

Structure ID:  Orifice - 4
Structure Type:  Orifice-Circular

1Number of Openings

ft1.92Elevation

in1.3Orifice Diameter

0.600Orifice Coefficient

Structure ID:  Orifice - 5
Structure Type:  Orifice-Circular

1Number of Openings

ft1.58Elevation

in1.3Orifice Diameter

0.600Orifice Coefficient

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.01
Tailwater Tolerance 
(Minimum)

ft0.50
Tailwater Tolerance 
(Maximum)

ft0.01
Headwater Tolerance 
(Minimum)

ft0.50
Headwater Tolerance 
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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Scenario:  Base
Storm Event:  CO Springs - 100 YearLabel:  Composite Outlet Structure - 1

Return Event:  100 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Weir - 1  (Irregular Weir)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.00(N/A)0.000.00
0.00(N/A)0.000.50
0.00(N/A)0.001.00
0.00(N/A)0.001.50
0.00(N/A)0.001.58
0.00(N/A)0.001.92
0.00(N/A)0.002.00
0.00(N/A)0.002.25
0.00(N/A)0.002.50
0.00(N/A)0.002.58
0.00(N/A)0.002.91
0.00(N/A)0.003.00
0.00(N/A)26.373.50
0.00(N/A)77.884.00

Computation Messages
E < Y min=3.00
E < Y min=3.00
E < Y min=3.00
E < Y min=3.00
E < Y min=3.00
E < Y min=3.00
E < Y min=3.00
E < Y min=3.00
E < Y min=3.00
E < Y min=3.00
E < Y min=3.00
E = Y min=3.00
Max.H=.50; 
Max.Htw=free out;; W(ft)
=26.00
Max.H=1.00; 
Max.Htw=free out;; W(ft)
=29.00
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Scenario:  Base
Storm Event:  CO Springs - 100 YearLabel:  Composite Outlet Structure - 1

Return Event:  100 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Riser - 1  (Stand Pipe)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.00(N/A)0.000.00
0.00(N/A)0.000.50
0.00(N/A)0.001.00
0.00(N/A)0.001.50
0.00(N/A)0.001.58
0.00(N/A)0.001.92
0.00(N/A)0.002.00
0.00(N/A)0.002.25
0.00(N/A)0.002.50
0.00(N/A)0.002.58
0.00(N/A)0.002.91
0.00(N/A)0.003.00
0.00(N/A)0.673.50
0.00(N/A)0.954.00

Computation Messages
HW & TW < 
Inv.El.=3.000
HW & TW < 
Inv.El.=3.000
HW & TW < 
Inv.El.=3.000
HW & TW < 
Inv.El.=3.000
HW & TW < 
Inv.El.=3.000
HW & TW < 
Inv.El.=3.000
HW & TW < 
Inv.El.=3.000
HW & TW < 
Inv.El.=3.000
HW & TW < 
Inv.El.=3.000
HW & TW < 
Inv.El.=3.000
HW & TW < 
Inv.El.=3.000
Weir: H =0ft

Page 19 of 4127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

10/24/2018

Bentley PondPack CONNECT Edition
[10.00.00.02]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterPond SB2-100yr.ppc



Scenario:  Base
Storm Event:  CO Springs - 100 YearLabel:  Composite Outlet Structure - 1

Return Event:  100 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 1  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.00(N/A)0.000.00
0.00(N/A)0.000.50
0.00(N/A)0.001.00
0.00(N/A)0.001.50
0.00(N/A)0.001.58
0.00(N/A)0.001.92
0.00(N/A)0.002.00
0.00(N/A)0.002.25
0.00(N/A)0.002.50
0.00(N/A)0.002.58
0.00(N/A)0.002.91
0.00(N/A)0.013.00
0.00(N/A)0.033.50
0.00(N/A)0.044.00

Computation Messages
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
Upstream HW & 
DNstream TW < Inv.El
CRIT.DEPTH CONTROL  
Vh= .024ft  Dcr= .065ft   
CRIT.DEPTH Hev= .00ft
H =.54
H =1.04
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Scenario:  Base
Storm Event:  CO Springs - 100 YearLabel:  Composite Outlet Structure - 1

Return Event:  100 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 2  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.00(N/A)0.000.00
0.00(N/A)0.000.50
0.00(N/A)0.001.00
0.00(N/A)0.001.50
0.00(N/A)0.001.58
0.00(N/A)0.001.92
0.00(N/A)0.002.00
0.00(N/A)0.002.25
0.00(N/A)0.002.50
0.00(N/A)0.002.58
0.00(N/A)0.022.91
0.00(N/A)0.023.00
0.00(N/A)0.043.50
0.00(N/A)0.054.00

Computation Messages
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
Upstream HW & 
DNstream TW < Inv.El
H =.28
H =.37
H =.87
H =1.37
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Scenario:  Base
Storm Event:  CO Springs - 100 YearLabel:  Composite Outlet Structure - 1

Return Event:  100 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 3  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.00(N/A)0.000.00
0.00(N/A)0.000.50
0.00(N/A)0.001.00
0.00(N/A)0.001.50
0.00(N/A)0.001.58
0.00(N/A)0.001.92
0.00(N/A)0.002.00
0.00(N/A)0.002.25
0.00(N/A)0.022.50
0.00(N/A)0.022.58
0.00(N/A)0.032.91
0.00(N/A)0.033.00
0.00(N/A)0.043.50
0.00(N/A)0.054.00

Computation Messages
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
Upstream HW & 
DNstream TW < Inv.El
H =.20
H =.28
H =.61
H =.70
H =1.20
H =1.70
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Scenario:  Base
Storm Event:  CO Springs - 100 YearLabel:  Composite Outlet Structure - 1

Return Event:  100 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 4  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.00(N/A)0.000.00
0.00(N/A)0.000.50
0.00(N/A)0.001.00
0.00(N/A)0.001.50
0.00(N/A)0.001.58
0.00(N/A)0.001.92
0.00(N/A)0.012.00
0.00(N/A)0.022.25
0.00(N/A)0.032.50
0.00(N/A)0.032.58
0.00(N/A)0.042.91
0.00(N/A)0.043.00
0.00(N/A)0.053.50
0.00(N/A)0.064.00

Computation Messages
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
Upstream HW & 
DNstream TW < Inv.El
CRIT.DEPTH CONTROL  
Vh= .028ft  Dcr= .052ft   
CRIT.DEPTH Hev= .00ft
H =.28
H =.53
H =.61
H =.94
H =1.03
H =1.53
H =2.03
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Scenario:  Base
Storm Event:  CO Springs - 100 YearLabel:  Composite Outlet Structure - 1

Return Event:  100 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 5  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.00(N/A)0.000.00
0.00(N/A)0.000.50
0.00(N/A)0.001.00
0.00(N/A)0.001.50
0.00(N/A)0.001.58
0.00(N/A)0.021.92
0.00(N/A)0.022.00
0.00(N/A)0.032.25
0.00(N/A)0.042.50
0.00(N/A)0.042.58
0.00(N/A)0.052.91
0.00(N/A)0.053.00
0.00(N/A)0.063.50
0.00(N/A)0.064.00

Computation Messages
HW & TW below invert
HW & TW below invert
HW & TW below invert
HW & TW below invert
Upstream HW & 
DNstream TW < Inv.El
H =.29
H =.37
H =.62
H =.87
H =.95
H =1.28
H =1.37
H =1.87
H =2.37
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Scenario:  Base
Storm Event:  CO Springs - 100 YearLabel:  Composite Outlet Structure - 1

Return Event:  100 yearsSubsection:  Composite Rating Curve

Composite Outflow Summary

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.00(N/A)0.000.00
0.00(N/A)0.000.50
0.00(N/A)0.001.00
0.00(N/A)0.001.50
0.00(N/A)0.001.58
0.00(N/A)0.021.92
0.00(N/A)0.032.00
0.00(N/A)0.052.25
0.00(N/A)0.092.50
0.00(N/A)0.092.58
0.00(N/A)0.142.91
0.00(N/A)0.163.00
0.00(N/A)27.263.50
0.00(N/A)79.094.00

Contributing Structures
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
Orifice - 5
Orifice - 4 + Orifice - 5
Orifice - 4 + Orifice - 5
Orifice - 4 + Orifice - 3 + 
Orifice - 5
Orifice - 4 + Orifice - 3 + 
Orifice - 5
Orifice - 4 + Orifice - 3 + 
Orifice - 2 + Orifice - 5
Orifice - 4 + Orifice - 3 + 
Orifice - 2 + Orifice - 1 + 
Riser - 1 + Orifice - 5 + 
Weir - 1
Orifice - 4 + Orifice - 3 + 
Orifice - 2 + Orifice - 1 + 
Riser - 1 + Orifice - 5 + 
Weir - 1
Orifice - 4 + Orifice - 3 + 
Orifice - 2 + Orifice - 1 + 
Riser - 1 + Orifice - 5 + 
Weir - 1
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Scenario:  Base
Storm Event:  CO Springs - 100 YearLabel:  TSB-2 (IN)

Return Event:  100 yearsSubsection:  Detention Time

Infiltration

No Infiltration
Infiltration Method 
(Computed)

Approximate Detention Times

hours1.150
Time to Peak (Outflow + 
Infiltration, Peak to Peak 
Detention Time)

hours0.550
Time to Peak (Inflow, Peak 
to Peak Detention Time)

hours0.600
Detention Time (Peak to 
Peak)

hours11.391Time to Centroid (Outflow)

hours0.564Time to Centroid (Inflow)

hours10.828
Detention Time (Centroid to 
Centroid)

hours21.332Weighted Average Plug Time

hours23.400
Maximum Plug Volume Plug 
Time

ac-ft0.087
Maximum Inflow Plug 
Volume

hours0.550
Time (Maximum Plug 
Volume, Start)

hours0.600
Time (Maximum Plug 
Volume, End)
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Scenario:  Base
Storm Event:  CO Springs - 100 YearLabel:  TSB-2 (IN)

Return Event:  100 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method 
(Computed)

Initial Conditions

ft0.00
Elevation (Water Surface, 
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s21.48Flow (Peak In) hours0.550Time to Peak (Flow, In)
ft³/s0.14Flow (Peak Outlet) hours1.150Time to Peak (Flow, Outlet)

ft2.88
Elevation (Water Surface, 
Peak)

ac-ft1.017Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft1.023Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft0.204
Volume (Total Outlet 
Outflow)

ac-ft0.818Volume (Retained)

ac-ft-0.001Volume (Unrouted)

%0.1Error (Mass Balance)
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Scenario:  Base
Storm Event:  CO Springs - 100 YearLabel:  TSB-2 (IN)

Return Event:  100 yearsSubsection:  Pond Inflow Summary

Summary for Hydrograph Addition at 'TSB-2'

Upstream NodeUpstream Link
Basin B<Catchment to Outflow Node>

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

21.480.5501.023Basin BFlow (From)
21.480.5501.023TSB-2Flow (In)
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Scenario:  Base
Storm Event:  CO Springs - 100 YearLabel:  Basin B

Return Event:  100 yearsSubsection:  Modified Rational Graph

Method IMethod Type

hours0.563
Time of Duration (Modified 
Rational, Critical)

[1] [2]

hours0.563
Time of Concentration 
(Modified Rational, Composite) hours0.563

Time of Duration (Modified 
Rational, Critical)

in/h3.871
Intensity (Modified Rational, 
Peak) in/h3.871

Intensity (Modified Rational, 
Critical)

ft³/s21.99Flow (Modified Rational, Peak)
ft³/s21.99

Flow (Modified Rational, 
Critical)

[3] [4]

hours0.565
Second Outflow Breakpoint 
(Modified Rational) ac-ft0.004

Storage (Modified Rational, 
Estimated)

ft³/s21.90
Flow (Modified Rational, 
Allowable)
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Subsection:  Modified Rational Grand Summary

Modified Rational Method

Q = CiA * Units Conversion; Where conversion = 43560 / (12 * 3600)

Volume 
(Storage)

(ac-ft)

Volume 
(inflow)
(ac-ft)

Flow 
(Allowable)

(ft³/s)

Flow 
(Peak)
(ft³/s)

Intensity
(in/h)

Duration
(hours)

Adjusted C 
Coefficient

Area
(ft²)

Frequency
(years)

0.0000.1393.003.002.3120.5610.080701,316.0
00

5
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Subsection:  Master Network Summary

Catchments Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

2.940.5500.1395BaseBasin B

Node Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

0.000.0000.0005BaseO-2

Pond Summary

Maximum 
Pond Storage

(ac-ft)

Maximum 
Water 

Surface 
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

(N/A)(N/A)2.940.5500.1395BaseTSB-2 (IN)
0.1390.500.000.0000.0005BaseTSB-2 (OUT)
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Scenario:  Base
Storm Event:  CO Springs - 5 YearLabel:  CO Springs

Return Event:  5 yearsSubsection:  I-D-F Table

I-D-F Curve

Intensity
(in/h)

Time
(hours)

5.1690.083
4.1290.167
3.5210.250
3.0890.333
2.7550.417
2.4810.500
2.2500.583
2.0500.667
1.8730.750
1.7150.833
1.5720.917
1.4411.000
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Scenario:  Base
Storm Event:  CO Springs - 5 YearLabel:  TSB-2 (IN)

Return Event:  5 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method 
(Computed)

Initial Conditions

ft0.00
Elevation (Water Surface, 
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s2.94Flow (Peak In) hours0.550Time to Peak (Flow, In)
ft³/s0.00Flow (Peak Outlet) hours0.000Time to Peak (Flow, Outlet)

ft0.50
Elevation (Water Surface, 
Peak)

ac-ft0.139Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft0.139Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft0.000
Volume (Total Outlet 
Outflow)

ac-ft0.139Volume (Retained)

ac-ft0.000Volume (Unrouted)

%0.0Error (Mass Balance)
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Scenario:  Base
Storm Event:  CO Springs - 5 YearLabel:  Basin B

Return Event:  5 yearsSubsection:  Modified Rational Graph

Method TMethod Type

hours0.561
Time of Duration (Modified 
Rational, Critical)

[1] [2]

hours0.561
Time of Concentration 
(Modified Rational, Composite) hours0.561

Time of Duration (Modified 
Rational, Critical)

in/h2.312
Intensity (Modified Rational, 
Peak) in/h2.312

Intensity (Modified Rational, 
Critical)

ft³/s3.00Flow (Modified Rational, Peak)
ft³/s3.00

Flow (Modified Rational, 
Critical)

[3]

hours0.000
First Outflow Breakpoint 
(Modified Rational, Method 
T)

ft³/s3.00
Flow (Modified Rational, 
Allowable)

[4] [5]

hours0.561
Second Outflow Breakpoint 
(Modified Rational) ac-ft0.000

Storage (Modified Rational, 
Estimated)

ft³/s3.00
Flow (Modified Rational, 
Allowable)
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                                              TEMPORARY SEDIMENT BASIN INFORMATION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SC-7 Sediment Basin (SB) 

 
SB-4 Urban Drainage and Flood Control District August 2013 

Urban Storm Drainage Criteria Manual Volume 3 

Maintenance and Removal 
Maintenance activities include the following: 

• Dredge sediment from the basin, as needed to maintain BMP effectiveness, typically when the design 
storage volume is no more than one-third filled with sediment. 

• Inspect the sediment basin embankments for stability and seepage.   

• Inspect the inlet and outlet of the basin, repair damage, and remove debris.  Remove, clean and 
replace the gravel around the outlet on a regular basis to remove the accumulated sediment within it 
and keep the outlet functioning.  

• Be aware that removal of a sediment basin may require dewatering and associated permit 
requirements.  

• Do not remove a sediment basin until the upstream area has been stabilized with vegetation. 

Final disposition of the sediment basin depends on whether the basin will be converted to a permanent 
post-construction stormwater basin or whether the basin area will be returned to grade.  For basins being 
converted to permanent detention basins, remove accumulated sediment and reconfigure the basin and 
outlet to meet the requirements of the final design for the detention facility.  If the sediment basin is not to 
be used as a permanent detention facility, fill the excavated area with soil and stabilize with vegetation.   

  



Sediment Basin (SB)  SC-7 

 
August 2013 Urban Drainage and Flood Control District SB-5 
 Urban Storm Drainage Criteria Manual Volume 3 

 



SC-7 Sediment Basin (SB) 

 
SB-6 Urban Drainage and Flood Control District August 2013 

Urban Storm Drainage Criteria Manual Volume 3 

 



Sediment Basin (SB)  SC-7 

 
August 2013 Urban Drainage and Flood Control District SB-7 
 Urban Storm Drainage Criteria Manual Volume 3 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

EXISTING AND PROPOSED  
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MEADOWBROOK TOWNHOMES BORROW SITE

CIVIL CONSULTANTS, INC.

20 BOULDER CRESCENT, SUITE 110
COLORADO SPRINGS, CO  80903
PHONE: 719.955.5485
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