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Glade Road Multi-Family Development 
PLAN NARRATIVE 

 
 
INTRODUCTION 
 
The following Concept Plan was developed to meet the requirements of Sections 18-608, 
Stormwater Management Concept Plan, of the Code of the Town of Blacksburg Virginia. The 
concept plan addresses items (a) through (d) of Section 18-608. 
 
PROJECT DESCRIPTION 
 
The site, which is compiled of Tax Parcels 225-(A)-5, 225-(A)-6, and 225-(A)-7, is 2.869 acres 
and is proposed for Planned Residential District. The proposed land use will be for multi-family 
residential housing, student housing, club house and associated development to serve 
residents.  
 
EXISTING SITE CONDITIONS 
 
On Tax Parcel 225-(A)-6, there is currently Heritage Manor, which is a two-story brick 
apartment building. There is also tree line along the northern and eastern edge of the parcel. 
Tax Parcel 225-(A)-7 contains a grass field. On Tax Parcel 225-(A)-6, there is currently a 2-story 
white house that is vacant.   
 
The stormwater on the site currently exits the site to the north into tributaries to Toms Creek. 
The tributary that the site contributes to is also fed by parts of 460 and Sturbridge apartments. 
 The site and adjacent offsite drainage areas shown in the drainage maps drain to Toms Creek – 
Poverty Creek in the Upper New River watershed.  
 
The property does not lie within a Special hazard Flood area and is located within unshaded 
zone X on FEMA flood insurance rate map 51121C0127C, effective date September 25, 2009. 
 
The map section contains a soils map of soil types generated from the USDA Soil Survey 
website. Detailed descriptions of the soil types indicated for the parcels are located in the soils 
section of the narrative. The slopes on the site range from 2- 25% and the hydrologic soil group 
is C.  
 
ADJACENT AREAS 
 
There should be no negative effects on any adjacent properties as long as Erosion and 
Sediment Control Measures are maintained until permanent stabilization is established. 
 
OFFSITE AREAS 
 
No off site areas will be impacted by this development. 
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SOILS 
 
Soils information is contained in the USDA soils report found in the Maps Section. 
 
CRITICAL AREAS 
 
No critical areas have been identified on the site.   
 
STORMWATER RUNOFF CONSIDERATIONS 
 
The pre-developed site was divided into three drainage areas each of them following different 
ridge lines till they exit the site along the northern and eastern edges with 3 distinct analysis 
points.  
 
As the site was developed the majority of the site’s stormwater was diverted to the middle 
drainage area (Drainage Area 2). The site will have approximately 58% impervious area. An ADS 
System will be implemented within Drainage Area 2 to meet Energy Balance. Drainage Areas 1 
and 3 will have their stormwater discharge lowered to below pre-development conditions 
significantly as shown in the enclosed Hydrographs from hydrocad. 
 
Stormwater Quality 
To meet the phosphorus removal requirements of the Virginia Runoff Reduction Method, an 
ADS System has been proposed on-site and Nutrient Credits will be purchased for the 
remainder of the credits. The ADS System reduces the phosphorus load from 2.82 lb/yr to 1.19 
lb/yr and then nutrient credits will be bought to account for the rest. Water Quality 
calculations have been provided in the appendices.  
 
Channel Protection  
To comply with Channel Protection requirements from 9VAC25-870-66-B, option 3a was 
chosen for DA2.  This requires the proposed flow rate for the 1-YR storm to be detained and 
reduced below the existing 1-YR storm flow rate.  The exact requirement accounts for the 
increase in proposed volume during the 1-YR storm, as well as an improvement factor.  
Detailed calculations are attached demonstrating what the required flow rate is, and how it is 
achieved using flow rate reduction via the proposed ADS system. DA1 and DA3 1-year storm 
flow rates were also significantly reduced to below pre-development. Refer to the Peak 
Flowrate Summary Table. 
 
Flood Protection 
In order to comply with Flood Protection requirements from 9VAC25-870-66-C, option 2b was 
chosen. This requires the peak flowrate of the 10-YR 24-hour storm post-development to be 
lower than the predevelopment peak flowrate of the 10-YR event. Downstream stormwater 
conveyance systems do not require any additional analysis to show compliance with flood 
protection criteria if this option is utilized. Detailed calculations, including hydrograph 
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Peak Flowrate Summary 

 

Study 

Point 

Pre-Dev 

Area 

(acre) 

Post-

Dev 

Area 

(acre) 

Pre-Development Post-Development 

1-Year 10-Year 1-Year 10-Year 

Runoff 

(cfs) 

Volume 

(cf) 

Runoff 

(cfs) 

Runoff 

(cfs) 

Volume 

(cf) 

Runoff 

(cfs) 

DA 1   1.053 0.266 0.81 1,970 2.94 0.21 462 0.79 
DA 2  1.405 2.71 1.18 3,248 3.81 0.21 12,515 3.44 
DA 3  0.596 0.019 0.65 1,473 1.99 0.02 33 0.06 

 
STORMWATER FACILITY MAINTENCE CONSIDERATIONS 

 
The ADS System is located east of the club house and beside the parking lot. It can easily be 
accessed by any service vehicle. Maintenance will be conducted through the ADS clean outs and 
inspection ports. 
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Glade Road Multi-Family Development 
MAPS 

 
 
 Site Location Map 
 Soils Map and Soil Unit Summary for Site and Offsite Areas 
 Pre-Development Drainage Map 
 Post-Development Drainage Map 
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Glade Road Multi-Family Development 
CALCULATIONS 
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Glade Road Multi-Family Development DA 2 JN: 1108.7

BY: ESD

DATE: 07/31/19

Site Area = 1.405 AC Limits of Disturbance (see definition in 9VAC25-870

Improvement Factor (I.F.) = 0.8 Based on Site Area

QPre-developed (Qp) = 1.18 cfs

RVPre-developed (RVp) = 2,911        cf

QForest (Qf) = 0.73 cfs

RVForest (RVf) = 1,528        cf

RVDeveloped from Hydrograph 12,255      cf

Runoff Reduction from VRRM -           cf

RVDeveloped (RVd) = 12,255      cf

QDeveloped Target = 0.22 cfs

QDeveloped (Qd) = 0.21 cfs

Qd

0.21

*Methodology from 9VAC25-870-66-B-3-a

Target Flow Rate Determined by Pre-development Equation: I.F.*(Qp*RVp)/RVd

Input from Hydrographs

Input from Hydrographs

IS LESS THAN
I.F.*(Qp*RVp)/RVd

0.22

Input from Hydrographs

CHANNEL PROTECTION TO A NATURAL WATERWAY 
CALCULATIONS - 1-YR 24 HOUR STORM
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DEQ Virginia Runoff Reduction Method Re-Development Compliance Spreadsheet  -  Version 3.0 

Project Name: 

Date: 

Linear Development Project? No

Site Information

Post-Development Project (Treatment Volume and Loads)

2.88 TRUE

20% Linear project? No

The site's net increase in impervious cover (acres) is: 1.49 ✔

Post-Development TP Load Reduction for Site (lb/yr): 2.82 ✔

Pre-ReDevelopment Land Cover  (acres)

A Soils B Soils C Soils D Soils Totals

Forest/Open Space (acres) -- undisturbed, 
protected forest/open space or reforested land 0.00

Managed Turf (acres) -- disturbed, graded for 
yards or other turf to be mowed/managed 2.67 2.67

Impervious Cover (acres) 0.19 0.19

2.86

Post-Development Land Cover  (acres)

A Soils B Soils C Soils D Soils Totals

Forest/Open Space (acres) -- undisturbed, 
protected forest/open space or reforested land 0.00

Managed Turf (acres) -- disturbed, graded for 
yards or other turf to be mowed/managed 1.18 1.18

Impervious Cover (acres) 1.68 1.68

Area Check OK. OK. OK. OK. 2.86

Constants Runoff Coefficients (Rv)
Annual Rainfall (inches) 43 A Soils B Soils C Soils D Soils

Target Rainfall Event (inches) 1.00 Forest/Open Space 0.02 0.03 0.04 0.05
Total Phosphorus (TP) EMC (mg/L) 0.26 Managed Turf 0.15 0.20 0.22 0.25
Total Nitrogen (TN) EMC (mg/L) 1.86 Impervious Cover 0.95 0.95 0.95 0.95
Target TP Load (lb/acre/yr) 0.41
Pj (unitless correction factor) 0.90

Pre-ReDevelopment Listed Adjusted
1

Forest/Open Space Cover (acres) 0.00 0.00 Forest/Open Space 
Cover (acres) 0.00 Forest/Open Space 

Cover (acres) 0.00

Weighted Rv(forest) 0.00 0.00 Weighted Rv(forest) 0.00 Weighted Rv(forest) 0.00
% Forest 0% 0% % Forest 0% % Forest 0%

Managed Turf Cover (acres) 2.67 1.18 Managed Turf Cover 
(acres) 1.18 Managed Turf Cover 

(acres) 1.18

Weighted Rv(turf) 0.22 0.22 Weighted Rv (turf) 0.22 Weighted Rv (turf) 0.22

% Managed Turf 93% 86% % Managed Turf 41% % Managed Turf 86%

Impervious Cover (acres) 0.19 0.19 Impervious Cover (acres) 1.68 ReDev. Impervious 
Cover (acres) 0.19 New Impervious Cover 

(acres) 1.49

Rv(impervious) 0.95 0.95 Rv(impervious) 0.95 Rv(impervious) 0.95 Rv(impervious) 0.95

% Impervious 7% 14% % Impervious 59% % Impervious 14%

Total Site Area (acres) 2.86 1.37 Final Site Area (acres) 2.86
Total ReDev. Site Area 

(acres)
1.37

Site Rv 0.27 0.32 Final Post Dev Site Rv 0.65 ReDev Site Rv 0.32

Pre-ReDevelopment Treatment Volume 

(acre-ft) 
0.0640 0.0367

Final Post-Development 

Treatment Volume               

(acre-ft) 

0.1546
Post-ReDevelopment 

Treatment Volume               

(acre-ft) 

0.0367
Post-Development 

Treatment Volume 

(acre-ft) 

0.1180

Pre-ReDevelopment Treatment Volume 

(cubic feet) 
2,787 1,598

Final Post-Development 

Treatment Volume 

(cubic feet) 

6,736
Post-ReDevelopment 

Treatment Volume                  

(cubic feet) 

1,598
Post-Development 

Treatment Volume (cubic 

feet) 

5,138

Pre-ReDevelopment TP Load                     

(lb/yr)
1.75 1.00

Final Post-

Development TP Load                           

(lb/yr)

4.23
Post-ReDevelopment 

Load (TP)                           

(lb/yr)*

1.00
Post-Development TP 

Load (lb/yr)
3.23

Pre-ReDevelopment TP Load per acre
(lb/acre/yr)

0.61 0.73
Final Post-Development TP 

Load per acre 
(lb/acre/yr)

1.48
Post-ReDevelopment TP 

Load per acre 
(lb/acre/yr)

0.73

0.56

Max. Reduction Required 

(Below Pre-

ReDevelopment Load)

20%

TP Load Reduction 

Required for 

Redeveloped Area 

(lb/yr)

0.20

TP Load Reduction 

Required for New 

Impervious Area (lb/yr)

2.62

Land Cover Summary-Post

Post-ReDevelopment

Post-Development Requirement for Site Area

Baseline TP Load (lb/yr)
(0.41 lbs/acre/yr applied to pre-redevelopment area excluding pervious 

land proposed for new impervious cover)

1
Adjusted Land Cover Summary: 

Pre ReDevelopment land cover minus pervious land cover (forest/open space or 

managed turf) acreage proposed for new impervious cover.  

Adjusted total acreage is consistent with Post-ReDevelopment acreage (minus  acreage 

of new impervious cover).  

Column I shows load reduction requriement for new impervious cover (based on new 

development load limit, 0.41 lbs/acre/year). 

Post ReDev. & New Impervious

Treatment Volume and Nutrient  Load

Land Cover Summary-Post

Post-Development New Impervious

Treatment Volume and Nutrient Load

Land Cover Summary-Post (Final)

2013 Draft Stds & Specs

Land Cover Summary-Pre

Glade Road Multi-Family Development

7/31/2019

LAND COVER SUMMARY -- POST DEVELOPMENTLAND COVER SUMMARY --  PRE-REDEVELOPMENT

 Maximum reduction required:

Enter Total Disturbed Area (acres)   → Check:

Land cover areas entered correctly?

Total disturbed area entered?

BMP Design Specifications List:

CLEAR  ALL
(Ctrl+Shift+R)

2011 BMP Standards and Specifications 2013 Draft BMP Standards and Specifications

data input cells

constant values

calculation cells

final results
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2.82

N/A

12.53Pre-ReDevelopment TN Load (lb/yr)
Final Post-Development TN Load

(Post-ReDevelopment & New Impervious)  
(lb/yr)

30.28

TP Load Reduction Required (lb/yr)

Nitrogen Loads (Informational Purposes Only)

Linear Project TP Load Reduction Required (lb/yr): 

14



1
1
0
8
.7

_
V

R
R

M
_
R

e
D

e
v
_
C

o
m

p
lia

n
c
e
 S

p
re

a
d
s
h
e
e
t_

V
3
_
B

A
P

_
E

S
D

 (
R

e
z
o

n
in

g
)

D
.A

. 
A

D
ra

in
a

g
e

 A
re

a
 A

D
ra

in
a

g
e

 A
re

a
 A

 L
a

n
d

 C
o

v
e

r 
 (

a
cr

e
s)

A
 S

o
il

s
B

 S
o

il
s

C
 S

o
il

s
D

 S
o

il
s

T
o

ta
ls

La
n

d
 C

o
v

e
r 

R
v

`

Fo
re

st
/O

pe
n 

Sp
ac

e 
(a

cr
es

)
0.

00
0.

00

M
an

ag
ed

 T
ur

f (
ac

re
s)

1.
18

1.
18

0.
22

Im
pe

rv
io

us
 C

ov
er

 (a
cr

es
) 

1.
68

1.
68

0.
95

4.
23

T
o

ta
l

2.
86

6,
73

6

S
to

rm
w

a
te

r 
B

e
st

 M
a

n
a

g
e

m
e

n
t 

P
ra

ct
ic

e
s 

(R
R

 =
 R

u
n

o
ff

 R
e

d
u

ct
io

n
)

--
S

e
le

ct
 f

ro
m

 d
ro

p
d

o
w

n
 l

is
ts

--

P
ra

ct
ic

e

R
u

n
o

ff
 

R
e

d
u

ct
io

n
 

C
re

d
it

 (
%

)

M
a

n
a

g
e

d
 T

u
rf

 

C
re

d
it

 A
re

a
 

(a
cr

e
s)

 

Im
p

e
rv

io
u

s 

C
o

v
e

r 
C

re
d

it
 

A
re

a
 (

a
cr

e
s)

V
o

lu
m

e
 f

ro
m

 

U
p

st
re

a
m

 

P
ra

ct
ic

e
 (

ft
3
)

R
u

n
o

ff
 

R
e

d
u

ct
io

n
 (

ft
3
)

R
e

m
a

in
in

g
 

R
u

n
o

ff
 V

o
lu

m
e

  

(f
t3

)

T
o

ta
l 

B
M

P
 

T
re

a
tm

e
n

t 

V
o

lu
m

e
 (

ft
3
)

P
h

o
sp

h
o

ru
s 

R
e

m
o

v
a

l 

E
ff

ic
ie

n
cy

 (
%

)

P
h

o
sp

h
o

ru
s 

Lo
a

d
 

fr
o

m
 U

p
st

re
a

m
 

P
ra

ct
ic

e
s 

(l
b

)

U
n

tr
e

a
te

d
 

P
h

o
sp

h
o

ru
s 

Lo
a

d
 

to
 P

ra
ct

ic
e

 (
lb

)

P
h

o
sp

h
o

ru
s 

R
e

m
o

v
e

d
 B

y
 

P
ra

ct
ic

e
 (

lb
)

R
e

m
a

in
in

g
 

P
h

o
sp

h
o

ru
s 

Lo
a

d
 

(l
b

)

N
it

ro
g

e
n

 

R
e

m
o

v
a

l 

E
ff

ic
ie

n
cy

 (
%

)

N
it

ro
g

e
n

 L
o

a
d

 

fr
o

m
 U

p
st

re
a

m
  

P
ra

ct
ic

e
s 

(l
b

s)

U
n

tr
e

a
te

d
 

N
it

ro
g

e
n

 L
o

a
d

 t
o

 

P
ra

ct
ic

e
 (

lb
s)

N
it

ro
g

e
n

 

R
e

m
o

v
e

d
 B

y
 

P
ra

ct
ic

e
 (

lb
s)

R
e

m
a

in
in

g
 

N
it

ro
g

e
n

 L
o

a
d

 

(l
b

s)

1
. 

V
e

g
e

ta
te

d
 R

o
o

f 
(R

R
)

1
. 

V
e

g
e

ta
te

d
 R

o
o

f 
(R

R
)

1.
a.

 V
eg

et
at

ed
 R

oo
f #

1 
(S

pe
c 

#5
)

45
0

0
0

0
0.

00
0.

00
0.

00
0

0.
00

0.
00

0.
00

1.
b.

 V
eg

et
at

ed
 R

oo
f #

2 
(S

pe
c 

#5
)

60
0

0
0

0
0.

00
0.

00
0.

00
0

0.
00

0.
00

0.
00

2
. 

R
o

o
ft

o
p

 D
is

co
n

n
e

ct
io

n
 (

R
R

)
2

. 
R

o
o

ft
o

p
 D

is
co

n
n

e
ct

io
n

 (
R

R
)

2.
a.

 S
im

pl
e 

Di
sc

on
ne

ct
io

n 
to

 A
/B

 S
oi

ls 
(S

pe
c 

#1
)

50
0

0
0

0
0

0.
00

0.
00

0.
00

0.
00

0
0.

00
0.

00
0.

00
0.

00

2.
b.

 S
im

pl
e 

Di
sc

on
ne

ct
io

n 
to

 C
/D

 S
oi

ls 
(S

pe
c 

#1
)

25
0

0
0

0
0

0.
00

0.
00

0.
00

0.
00

0
0.

00
0.

00
0.

00
0.

00

2.
c.

 T
o 

So
il 

Am
en

de
d 

Fi
lte

r P
at

h 
as

 p
er

 
sp

ec
ifi

ca
tio

ns
 (e

xi
st

in
g 

C/
D 

so
ils

) (
Sp

ec
 #

4)
50

0
0

0
0

0
0.

00
0.

00
0.

00
0.

00
0

0.
00

0.
00

0.
00

0.
00

2.
d.

 T
o 

Dr
y 

W
el

l o
r F

re
nc

h 
Dr

ai
n 

#1
, 

M
ic

ro
-In

fil
ra

tio
n 

#1
 (S

pe
c 

#8
)

50
0

0
0

0
25

0.
00

0.
00

0.
00

0.
00

15
0.

00
0.

00
0.

00
0.

00

2.
e.

 T
o 

Dr
y 

W
el

l o
r F

re
nc

h 
Dr

ai
n 

#2
, 

M
ic

ro
-In

fil
tr

at
io

n 
#2

 (S
pe

c 
#8

)
90

0
0

0
0

25
0.

00
0.

00
0.

00
0.

00
15

0.
00

0.
00

0.
00

0.
00

2.
f. 

To
 R

ai
n 

Ga
rd

en
 #

1,
 

M
ic

ro
-B

io
re

te
nt

io
n 

#1
 (S

pe
c 

#9
)

40
0

0
0

0
25

0.
00

0.
00

0.
00

0.
00

40
0.

00
0.

00
0.

00
0.

00

2.
g.

 T
o 

Ra
in

 G
ar

de
n 

#2
, 

M
ic

ro
-B

io
re

te
nt

io
n 

#2
 (S

pe
c 

#9
)

80
0

0
0

0
50

0.
00

0.
00

0.
00

0.
00

60
0.

00
0.

00
0.

00
0.

00

2.
h.

 T
o 

Ra
in

w
at

er
 H

ar
ve

st
in

g 
(S

pe
c 

#6
)

0
0

0
0

0
0

0.
00

0.
00

0.
00

0.
00

0
0.

00
0.

00
0.

00
0.

00

2.
i. 

To
 S

to
rm

w
at

er
 P

la
nt

er
, 

U
rb

an
 B

io
re

te
nt

io
n 

(S
pe

c 
#9

, A
pp

en
di

x 
A)

40
0

0
0

0
25

0.
00

0.
00

0.
00

0.
00

40
0.

00
0.

00
0.

00
0.

00

3
. 

P
e

rm
e

a
b

le
 P

a
v

e
m

e
n

t 
 (

R
R

)
3

. 
P

e
rm

e
a

b
le

 P
a

v
e

m
e

n
t 

 (
R

R
)

3.
a.

 P
er

m
ea

bl
e 

Pa
ve

m
en

t #
1 

(S
pe

c 
#7

)
45

0
0

0
0

25
0.

00
0.

00
0.

00
0.

00
25

0.
00

0.
00

0.
00

0.
00

3.
b.

 P
er

m
ea

bl
e 

Pa
ve

m
en

t #
2 

(S
pe

c 
#7

)
75

0
0

0
25

0.
00

0.
00

0.
00

25
0.

00
0.

00
0.

00

4
. 

G
ra

ss
 C

h
a

n
n

e
l 

(R
R

)
4

. 
G

ra
ss

 C
h

a
n

n
e

l 
(R

R
)

4.
a.

 G
ra

ss
 C

ha
nn

el
 A

/B
 S

oi
ls 

(S
pe

c 
#3

)
20

0
0

0
0

15
0.

00
0.

00
0.

00
0.

00
20

0.
00

0.
00

0.
00

0.
00

4.
b.

 G
ra

ss
 C

ha
nn

el
 C

/D
 S

oi
ls 

(S
pe

c 
#3

)
10

0
0

0
0

15
0.

00
0.

00
0.

00
0.

00
20

0.
00

0.
00

0.
00

0.
00

4.
c.

 G
ra

ss
 C

ha
nn

el
 w

ith
 C

om
po

st
 A

m
en

de
d 

So
ils

 
as

 p
er

 sp
ec

s (
se

e 
Sp

ec
 #

4)
20

0
0

0
0

15
0.

00
0.

00
0.

00
0.

00
20

0.
00

0.
00

0.
00

0.
00

`

5
. 

D
ry

 S
w

a
le

 (
R

R
)

5
. 

D
ry

 S
w

a
le

 (
R

R
)

5.
a.

 D
ry

 S
w

al
e 

#1
 (S

pe
c 

#1
0)

40
0

0
0

0
20

0 .
00

0.
00

0.
00

0.
00

25
0.

00
0.

00
0.

00
0.

00

5.
b.

 D
ry

 S
w

al
e 

#2
 (S

pe
c 

#1
0)

60
0

0
0

0
40

0.
00

0.
00

0.
00

0.
00

35
0.

00
0.

00
0.

00
0.

00

6
. 

B
io

re
te

n
ti

o
n

 (
R

R
)

6
. 

B
io

re
te

n
ti

o
n

 (
R

R
)

6.
a.

 B
io

re
te

nt
io

n 
#1

 o
r M

ic
ro

-B
io

re
te

nt
io

n 
#1

 o
r 

U
rb

an
 B

io
re

te
nt

io
n 

(S
pe

c 
#9

)
40

0
0

0
0

25
0.

00
0.

00
0.

00
0.

00
40

0.
00

0.
00

0.
00

0.
00

6.
b.

 B
io

re
te

nt
io

n 
#2

 o
r M

ic
ro

-B
io

re
te

nt
io

n 
#2

 
(S

pe
c 

#9
)

80
0

0
0

0
50

0.
00

0.
00

0.
00

0.
00

60
0.

00
0.

00
0.

00
0.

00

7
. 

In
fi

lt
ra

ti
o

n
 (

R
R

)
7

. 
In

fi
lt

ra
ti

o
n

 (
R

R
)

7.
a.

 In
fil

tr
at

io
n 

#1
 (S

pe
c 

#8
)

50
0

0
0

0
25

0.
00

0.
00

0.
00

0.
00

15
0.

00
0.

00
0.

00
0.

00

7.
b.

 In
fil

tr
at

io
n 

#2
 (S

pe
c 

#8
)

90
0

0
0

0
25

0.
00

0.
00

0.
00

0.
00

15
0.

00
0.

00
0.

00
0.

00

8
. 

E
x

te
n

d
e

d
 D

e
te

n
ti

o
n

 P
o

n
d

 (
R

R
)

8
. 

E
x

te
n

d
e

d
 D

e
te

n
ti

o
n

 P
o

n
d

 (
R

R
)

8.
a.

 E
D 

#1
 (S

pe
c 

#1
5)

0
0

0
0

0
15

0.
00

0.
00

0.
00

0.
00

10
0.

00
0.

00
0.

00
0.

00

8.
b.

 E
D 

#2
 (S

pe
c 

#1
5)

15
0

0
0

0
15

0.
00

0.
00

0.
00

0.
00

10
0.

00
0.

00
0.

00
0.

00

9
. 

S
h

e
e

tf
lo

w
 t

o
 F

il
te

r/
O

p
e

n
 S

p
a

ce
 (

R
R

)

9.
a.

 S
he

et
flo

w
 to

 C
on

se
rv

at
io

n 
Ar

ea
, A

/B
 S

oi
ls 

(S
pe

c 
#2

)
75

0
0

0
0

0
0.

00
0.

00
0.

00
0.

00
0

0.
00

0.
00

0.
00

0.
00

9.
b.

 S
he

et
flo

w
 to

 C
on

se
rv

at
io

n 
Ar

ea
, C

/D
 S

oi
ls 

(S
pe

c 
#2

)
50

0
0

0
0

0
0.

00
0.

00
0.

00
0.

00
0

0.
00

0.
00

0.
00

0.
00

9.
c.

 S
he

et
flo

w
 to

 V
eg

et
at

ed
 F

ilt
er

 S
tr

ip
, A

 S
oi

ls 
or

 
Co

m
po

st
 A

m
en

de
d 

B/
C/

D 
So

ils
 

(S
pe

c 
#2

 &
 #

4)
50

0
0

0
0

0
0.

00
0.

00
0.

00
0.

00
0

0.
00

0.
00

0.
00

0.
00

T
O

T
A

L 
IM

P
E

R
V

IO
U

S
 C

O
V

E
R

 T
R

E
A

T
E

D
 (

a
c)

0.
0 0

A
R

E
A

 C
H

E
C

K
:

O
K

.

T
O

T
A

L 
M

A
N

A
G

E
D

 T
U

R
F

 A
R

E
A

 T
R

E
A

T
E

D
 (

a
c)

0.
00

A
R

E
A

 C
H

E
C

K
:

O
K

.

T
O

T
A

L 
R

U
N

O
F

F
 R

E
D

U
C

T
IO

N
 I

N
 D

.A
. 

A
 (

ft
3
)

0

T
O

T
A

L 
P

H
O

S
P

H
O

R
U

S
 A

V
A

IL
A

B
LE

 F
O

R
 R

E
M

O
V

A
L 

IN
 D

.A
. 

A
 (

lb
/y

r)
4.

23

T
O

T
A

L 
P

H
O

S
P

H
O

R
U

S
 R

E
M

O
V

E
D

 W
IT

H
 R

U
N

O
F

F
 R

E
D

U
C

T
IO

N
 P

R
A

C
T

IC
E

S
 I

N
 D

.A
. 

A
 (

lb
/y

r)
0.

00
T

O
T

A
L 

R
U

N
O

F
F

 R
E

D
U

C
T

IO
N

 I
N

 D
.A

. 
A

 (
ft

3
)

0
T

O
T

A
L 

P
H

O
S

P
H

O
R

U
S

 R
E

M
A

IN
IN

G
 A

F
T

E
R

 A
P

P
LY

IN
G

 R
U

N
O

F
F

 R
E

D
U

C
T

IO
N

 P
R

A
C

T
IC

E
S

 I
N

 D
.A

. 
A

 (
lb

/y
r)

4.
23

N
IT

R
O

G
E

N
 R

E
M

O
V

E
D

 W
IT

H
 R

U
N

O
F

F
 R

E
D

U
C

T
IO

N
 P

R
A

C
T

IC
E

S
 I

N
 D

.A
. 

A
 (

lb
/y

r)
0.

00

S
E

E
 W

A
T

E
R

 Q
U

A
LI

T
Y

 C
O

M
P

LI
A

N
C

E
 T

A
B

 F
O

R
 S

IT
E

 C
O

M
P

LI
A

N
C

E
 C

A
LC

U
LA

T
IO

N
S

   
   

   
  S

E
E

 W
A

T
E

R
 Q

U
A

LI
T

Y
 C

O
M

P
LI

A
N

C
E

 T
A

B
 F

O
R

 S
IT

E
 C

A
LC

U
LA

T
IO

N
S

 (
In

fo
rm

a
ti

o
n

 O
n

ly
)

D
o

w
n

st
re

a
m

 P
ra

ct
ic

e
 t

o
 b

e
 

E
m

p
lo

y
e

d

  
  

 T
o

ta
l 

P
h

o
sp

h
o

ru
s 

A
v

a
il

a
b

le
 f

o
r 

R
e

m
o

v
a

l 
in

 D
.A

. 
A

 (
lb

/y
r)

P
o

st
 D

e
v

e
lo

p
m

e
n

t 
T

re
a

tm
e

n
t 

V
o

lu
m

e
 i

n
 D

.A
. 

A
 (

ft
3
)

9
. 

S
h

e
e

tf
lo

w
 t

o
 F

il
te

r/
O

p
e

n
 S

p
a

ce
 (

R
R

)

C
LE

A
R

  B
M

P
A

R
E

A
S

3
 o

f 
1
9

7
/3

0
/2

0
1
9

1
:1

1
 P

M

15



1
1
0
8
.7

_
V

R
R

M
_
R

e
D

e
v
_
C

o
m

p
lia

n
c
e
 S

p
re

a
d
s
h
e
e
t_

V
3
_
B

A
P

_
E

S
D

 (
R

e
z
o
n
in

g
)

D
.A

. 
A

1
0

. 
W

e
t 

S
w

a
le

 (
n

o
 R

R
)

10
.a

. W
et

 S
w

al
e 

#1
 (S

pe
c 

#1
1)

0
0

0
0

0
20

0.
00

0.
00

0.
00

0.
00

25
0.

00
0.

00
0.

00
0.

00

10
.b

. W
et

 S
w

al
e 

#2
 (S

pe
c 

#1
1)

0
0

0
0

0
40

0.
00

0.
00

0.
00

0.
00

35
0.

00
0.

00
0.

00
0.

00

1
1

. 
 F

il
te

ri
n

g
 P

ra
ct

ic
e

s 
(n

o
 R

R
)

11
.a

.F
ilt

er
in

g 
Pr

ac
tic

e 
#1

 (S
pe

c 
#1

2)
0

0
0

0
0

60
0.

00
0.

00
0.

00
0.

00
30

0.
00

0.
00

0.
00

0.
00

11
.b

. F
ilt

er
in

g 
Pr

ac
tic

e 
#2

 (S
pe

c 
#1

2)
0

0
0

0
0

65
0.

00
0.

00
0.

00
0.

00
45

0.
00

0.
00

0.
00

0.
00

1
2

. 
C

o
n

st
ru

ct
e

d
 W

e
tl

a
n

d
 (

n
o

 R
R

)
1

2
. 

C
o

n
st

ru
ct

e
d

 W
e

tl
a

n
d

 (
n

o
 R

R
)

12
.a

.C
on

st
ru

ct
ed

 W
et

la
nd

 #
1 

(S
pe

c 
#1

3)
0

0
0

0
0

50
0.

00
0.

00
0.

00
0.

00
25

0.
00

0.
00

0.
00

0.
00

12
.b

. C
on

st
ru

ct
ed

 W
et

la
nd

 #
2 

(S
pe

c 
#1

3)
0

0
0

0
0

75
0.

00
0.

00
0.

00
0.

00
55

0.
00

0.
00

0.
00

0.
00

1
3

. 
W

e
t 

P
o

n
d

s 
(n

o
 R

R
)

13
.a

. W
et

 P
on

d 
#1

 (S
pe

c 
#1

4)
0

0
0

0
0

50
0.

00
0.

00
0.

00
0.

00
30

0.
00

0.
00

0.
00

0.
00

13
.b

. W
et

 P
on

d 
#1

 (C
oa

st
al

 P
la

in
) (

Sp
ec

 #
14

)
0

0
0

0
0

45
0.

00
0.

00
0.

00
0.

00
20

0.
00

0.
00

0.
00

0.
00

13
.c

. W
et

 P
on

d 
#2

 (S
pe

c 
#1

4)
0

0
0

0
0

75
0.

00
0.

00
0.

00
0.

00
40

0.
00

0.
00

0.
00

0.
00

13
.d

. W
et

 P
on

d 
#2

 (C
oa

st
al

 P
la

in
) (

Sp
ec

 #
14

)
0

0
0

0
0

65
0.

00
0.

00
0.

00
0.

00
30

0.
00

0.
00

0.
00

0.
00

14
.a

. M
an

uf
ac

tu
re

d 
Tr

ea
tm

en
t D

ev
ic

e-
Hy

dr
od

yn
am

ic
0

0
0

0
0

40
0.

00
0.

00
0.

00
0.

00
0

0.
00

0.
00

0.
00

0.
00

14
.b

. M
an

uf
ac

tu
re

d 
Tr

ea
tm

en
t D

ev
ic

e-
Fi

lte
rin

g
0

0.
88

1.
68

0
0

6,
49

6
6,

49
6

40
0.

00
4.

08
1.

63
2.

45
0

0.
00

29
.1

7
0.

00
29

.1
7

14
.c

. M
an

uf
ac

tu
re

d 
Tr

ea
tm

en
t D

ev
ic

e-
Ge

ne
ric

0
0

0
0

0
40

0.
00

0.
00

0.
00

0.
00

0
0.

00
0.

00
0.

00
0.

00

T
O

T
A

L 
IM

P
E

R
V

IO
U

S
 C

O
V

E
R

 T
R

E
A

T
E

D
 (

a
c)

1.
68

A
R

E
A

 C
H

E
C

K
:

O
K

.

T
O

T
A

L 
M

A
N

A
G

E
D

 T
U

R
F

 A
R

E
A

 T
R

E
A

T
E

D
 (

a
c)

0.
88

A
R

E
A

 C
H

E
C

K
:

O
K

.

T
O

T
A

L 
P

H
O

S
P

H
O

R
U

S
 R

E
M

O
V

A
L 

R
E

Q
U

IR
E

D
 O

N
 S

IT
E

 (
lb

/y
r)

2.
82

T
O

T
A

L 
P

H
O

S
P

H
O

R
U

S
 A

V
A

IL
A

B
LE

 F
O

R
 R

E
M

O
V

A
L 

IN
 D

.A
. 

A
 (

lb
/y

r)
4.

23
T

O
T

A
L 

P
H

O
S

P
H

O
R

U
S

 R
E

M
O

V
E

D
 W

IT
H

O
U

T
 R

U
N

O
F

F
 R

E
D

U
C

T
IO

N
 P

R
A

C
T

IC
E

S
 I

N
 D

.A
. 

A
 (

lb
/y

r)
1.

63
T

O
T

A
L 

P
H

O
S

P
H

O
R

U
S

 R
E

M
O

V
E

D
 W

IT
H

 R
U

N
O

F
F

 R
E

D
U

C
T

IO
N

 P
R

A
C

T
IC

E
S

 I
N

 D
.A

. 
A

 (
lb

/y
r)

0.
00

T
O

T
A

L 
P

H
O

S
P

H
O

R
U

S
 L

O
A

D
 R

E
D

U
C

T
IO

N
 A

C
H

IE
V

E
D

 I
N

 D
.A

. 
A

 (
lb

/y
r)

1.
63

T
O

T
A

L 
P

H
O

S
P

H
O

R
U

S
 R

E
M

A
IN

IN
G

 A
F

T
E

R
 A

P
P

LY
IN

G
 B

M
P

 L
O

A
D

 R
E

D
U

C
T

IO
N

S
 I

N
 D

.A
. 

A
 (

lb
/y

r)
2.

60

S
E

E
 W

A
T

E
R

 Q
U

A
LI

T
Y

 C
O

M
P

LI
A

N
C

E
 T

A
B

 F
O

R
 S

IT
E

 C
O

M
P

LI
A

N
C

E
 C

A
LC

U
LA

T
IO

N
S

N
IT

R
O

G
E

N
 R

E
M

O
V

E
D

 W
IT

H
 R

U
N

O
F

F
 R

E
D

U
C

T
IO

N
 P

R
A

C
T

IC
E

S
 I

N
 D

.A
. 

A
 (

lb
/y

r)
0.

00
N

IT
R

O
G

E
N

 R
E

M
O

V
E

D
 W

IT
H

O
U

T
 R

U
N

O
F

F
 R

E
D

U
C

T
IO

N
 P

R
A

C
T

IC
E

S
 I

N
 D

.A
. 

A
 (

lb
/y

r)
0.

00
T

O
T

A
L 

N
IT

R
O

G
E

N
 R

E
M

O
V

E
D

 I
N

 D
.A

. 
A

 (
lb

/y
r)

0.
00

1
4

. 
M

a
n

u
fa

ct
u

re
d

 T
re

a
tm

e
n

t 
D

e
v

ic
e

s 
(n

o
 R

R
)

1
1

. 
 F

il
te

ri
n

g
 P

ra
ct

ic
e

s 
(n

o
 R

R
)

1
3

. 
W

e
t 

P
o

n
d

s 
(n

o
 R

R
)

1
4

. 
M

a
n

u
fa

ct
u

re
d

 B
M

P
 (

n
o

 R
R

)

1
0

. 
W

e
t 

S
w

a
le

 (
C

o
a

st
a

l 
P

la
in

) 
(n

o
 R

R
)

4
 o

f 
1
9

7
/3

0
/2

0
1
9

1
:1

1
 P

M

16



Site Results (Water Quality Compliance)

Area Checks D.A. A D.A. B D.A. C D.A. D D.A. E AREA CHECK

FOREST/OPEN SPACE (ac) 0.00 0.00 0.00 0.00 0.00 OK.

IMPERVIOUS COVER (ac) 1.68 0.00 0.00 0.00 0.00 OK.

IMPERVIOUS COVER TREATED (ac) 1.68 0.00 0.00 0.00 0.00 OK.

MANAGED TURF AREA (ac) 1.18 0.00 0.00 0.00 0.00 OK.

MANAGED TURF AREA TREATED (ac) 0.88 0.00 0.00 0.00 0.00 OK.

AREA CHECK  OK. OK. OK. OK. OK.

Site Treatment Volume (ft
3
) 6,736

Runoff Reduction Volume and TP By Drainage Area
D.A. A D.A. B D.A. C D.A. D D.A. E TOTAL

RUNOFF REDUCTION VOLUME ACHIEVED (ft
3
) 0 0 0 0 0 0

TP LOAD AVAILABLE FOR REMOVAL  (lb/yr) 4.23 0.00 0.00 0.00 0.00 4.23
TP LOAD REDUCTION ACHIEVED  (lb/yr) 1.63 0.00 0.00 0.00 0.00 1.63

TP LOAD REMAINING  (lb/yr) 2.60 0.00 0.00 0.00 0.00 2.60

NITROGEN LOAD REDUCTION ACHIEVED  (lb/yr) 0.00 0.00 0.00 0.00 0.00 0.00

Total Phosphorus  LINEAR PROJECT:

FINAL POST-DEVELOPMENT TP LOAD (lb/yr) 4.23
TP LOAD REDUCTION REQUIRED (lb/yr) 2.82
TP LOAD REDUCTION ACHIEVED  (lb/yr) 1.63

TP LOAD REMAINING (lb/yr): 2.60
REMAINING TP LOAD REDUCTION REQUIRED (lb/yr): 1.19

Total Nitrogen (For Information Purposes)
POST-DEVELOPMENT LOAD (lb/yr) 30.28

NITROGEN LOAD REDUCTION ACHIEVED  (lb/yr) 0.00
REMAINING POST-DEVELOPMENT NITROGEN LOAD (lb/yr) 30.28
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DEQ Virginia Runoff Reduction Method Re-Development Compliance Spreadsheet  - Version 3.0 

BMP Design Specifications List: 2013 Draft Stds & Specs

Site Summary

43

2.88

Site Land Cover Summary

Pre-ReDevelopment Land Cover  (acres)

A soils B Soils C Soils D Soils Totals % of Total

Forest/Open (acres) 0.00 0.00 0.00 0.00 0.00 0

Managed Turf (acres) 0.00 0.00 2.67 0.00 2.67 93

Impervious Cover (acres) 0.00 0.00 0.19 0.00 0.19 7

2.86 100

Post-ReDevelopment Land Cover  (acres)

A soils B Soils C Soils D Soils Totals % of Total

Forest/Open (acres) 0.00 0.00 0.00 0.00 0.00 0

Managed Turf (acres) 0.00 0.00 1.18 0.00 1.18 41

Impervious Cover (acres) 0.00 0.00 1.68 0.00 1.68 59

2.86 100

Site Tv and Land Cover Nutrient Loads

Post-

ReDevelopment

Post-

Development 

(New Impervious)

Adjusted Pre-

ReDevelopment

Pre-

ReDevelopment 

TP Load per acre

(lb/acre/yr)

Final Post-Development 

TP Load per acre 

(lb/acre/yr)

Post-ReDevelopment TP 

Load per acre 

(lb/acre/yr)

Site Rv 0.32 0.95 0.32 0.73 1.48 0.73

Treatment Volume (ft
3
) 1,598 5,138 1,598

TP Load (lb/yr) 1.00 3.23 1.00

Total TP Load Reduction Required (lb/yr) 0.20 2.62

Pre-

ReDevelopment

TN Load (lb/yr) 12.53

Site Compliance Summary

Total Runoff Volume Reduction (ft
3
)  0

Total TP Load Reduction Achieved (lb/yr) 1.63

Total TN Load Reduction Achieved (lb/yr) 0.00

Remaining Post Development TP Load 

(lb/yr)
2.60

Remaining TP Load Reduction (lb/yr) 

Required
1.19

Drainage Area Summary

D.A. A D.A. B D.A. C D.A. D D.A. E Total

Forest/Open (acres) 0.00 0.00 0.00 0.00 0.00 0.00

Managed Turf (acres) 1.18 0.00 0.00 0.00 0.00 1.18

Impervious Cover (acres) 1.68 0.00 0.00 0.00 0.00 1.68
Total Area (acres) 2.86 0.00 0.00 0.00 0.00 2.86

Drainage Area Compliance Summary

D.A. A D.A. B D.A. C D.A. D D.A. E Total

TP Load Reduced (lb/yr) 1.63 0.00 0.00 0.00 0.00 1.63

TN Load Reduced (lb/yr) 0.00 0.00 0.00 0.00 0.00 0.00

Drainage Area A Summary

Land Cover Summary

A Soils B Soils C Soils D Soils Total % of Total

Forest/Open (acres) 0.00 0.00 0.00 0.00 0.00 0

Managed Turf (acres) 0.00 0.00 1.18 0.00 1.18 41

Impervious Cover (acres) 0.00 0.00 1.68 0.00 1.68 59

2.86

BMP Selections

Practice

Managed Turf 

Credit Area 

(acres)

Impervious 

Cover Credit 

Area (acres)

BMP Treatment 

Volume (ft
3
)

TP Load from 

Upstream 

Practices (lbs)

Untreated TP Load 

to Practice (lbs)

TP Removed 

(lb/yr)

TP Remaining 

(lb/yr)

Downstream Treatment 

to be Employed

Final Post-Development Load 

(Post-ReDevelopment & New Impervious) 

30.28

Maximum % Reduction Required Below 

Pre-ReDevelopment Load
20%

2.82

Final Post-Development 

(Post-ReDevelopment 

& New Impervious)

0.65
6,736

4.23

Total Disturbed Acreage: 

Total Rainfall (in):

Summary Print 18
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Total Impervious Cover Treated (acres) 1.68

Total Turf Area Treated (acres) 0.88
Total TP Load Reduction Achieved in D.A. 

(lb/yr)
1.63

Total TN Load Reduction Achieved in D.A. 

(lb/yr)
0.00

Drainage Area B Summary

Land Cover Summary

A Soils B Soils C Soils D Soils Total % of Total

Forest/Open (acres) 0.00 0.00 0.00 0.00 0.00 0

Managed Turf (acres) 0.00 0.00 0.00 0.00 0.00 0

Impervious Cover (acres) 0.00 0.00 0.00 0.00 0.00 0

0.00

BMP Selections

Practice

Managed Turf 

Credit Area 

(acres)

Impervious 

Cover Credit 

Area (acres)

BMP Treatment 

Volume (ft
3
)

TP Load from 

Upstream 

Practices (lbs)

Untreated TP Load 

to Practice (lbs)

TP Removed 

(lb/yr)

TP Remaining 

(lb/yr)

Downstream Treatment 

to be Employed

Total Impervious Cover Treated (acres) 0.00

Total Turf Area Treated (acres) 0.00
Total TP Load Reduction Achieved in D.A. 

(lb/yr)
0.00

Total TN Load Reduction Achieved in D.A. 

(lb/yr)
0.00

Drainage Area C Summary

Land Cover Summary

A Soils B Soils C Soils D Soils Total % of Total

Forest/Open (acres) 0.00 0.00 0.00 0.00 0.00 0

Managed Turf (acres) 0.00 0.00 0.00 0.00 0.00 0

Impervious Cover (acres) 0.00 0.00 0.00 0.00 0.00 0

0.00

BMP Selections

Practice

Managed Turf 

Credit Area 

(acres)

Impervious 

Cover Credit 

Area (acres)

BMP Treatment 

Volume (ft
3
)

TP Load from 

Upstream 

Practices (lbs)

Untreated TP Load 

to Practice (lbs)

TP Removed 

(lb/yr)

TP Remaining 

(lb/yr)

Downstream Treatment 

to be Employed

Total Impervious Cover Treated (acres) 0.00

Total Turf Area Treated (acres) 0.00
Total TP Load Reduction Achieved in D.A. 

(lb/yr)
0.00

Total TN Load Reduction Achieved in D.A. 

(lb/yr)
0.00

Drainage Area D Summary

Land Cover Summary

A Soils B Soils C Soils D Soils Total % of Total

Forest/Open (acres) 0.00 0.00 0.00 0.00 0.00 0

Managed Turf (acres) 0.00 0.00 0.00 0.00 0.00 0

Impervious Cover (acres) 0.00 0.00 0.00 0.00 0.00 0

0.00

BMP Selections

Practice

Managed Turf 

Credit Area 

(acres)

Impervious 

Cover Credit 

Area (acres)

BMP Treatment 

Volume (ft
3
)

TP Load from 

Upstream 

Practices (lbs)

Untreated TP Load 

to Practice (lbs)

TP Removed 

(lb/yr)

TP Remaining 

(lb/yr)

Downstream Treatment 

to be Employed

Total Impervious Cover Treated (acres) 0.00

Total Turf Area Treated (acres) 0.00
Total TP Load Reduction Achieved in D.A. 

(lb/yr)
0.00

Total TN Load Reduction Achieved in D.A. 

(lb/yr)
0.00

Drainage Area E Summary

Land Cover Summary

A Soils B Soils C Soils D Soils Total % of Total

Forest/Open (acres) 0.00 0.00 0.00 0.00 0.00 0

Managed Turf (acres) 0.00 0.00 0.00 0.00 0.00 0

Impervious Cover (acres) 0.00 0.00 0.00 0.00 0.00 0

0.00

BMP Selections
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Practice

Managed Turf 

Credit Area 

(acres)

Impervious 

Cover Credit 

Area (acres)

BMP Treatment 

Volume (ft
3
)

TP Load from 

Upstream 

Practices (lbs)

Untreated TP Load 

to Practice (lbs)

TP Removed 

(lb/yr)

TP Remaining 

(lb/yr)

Downstream Treatment 

to be Employed

Total Impervious Cover Treated (acres) 0.00

Total Turf Area Treated (acres) 0.00
Total TP Load Reduction Achieved in D.A. 

(lb/yr)
0.00

Total TN Load Reduction Achieved in D.A. 

(lb/yr)
0.00

Runoff Volume and CN Calculations

1-year storm 2-year storm 10-year storm 

Target Rainfall Event (in) 0.00 0.00 0.00

Drainage Areas RV & CN Drainage Area A Drainage Area B Drainage Area C Drainage Area D Drainage Area E

CN 88 0 0 0 0

RR (ft
3
) 0 0 0 0 0

RV wo RR (ws-in) 0.00 0.00 0.00 0.00 0.00

RV w RR (ws-in) 0.00 0.00 0.00 0.00 0.00

CN adjusted 100 0 0 0 0

RV wo RR (ws-in) 0.00 0.00 0.00 0.00 0.00

RV w RR (ws-in) 0.00 0.00 0.00 0.00 0.00

CN adjusted 100 0 0 0 0

RV wo RR (ws-in) 0.00 0.00 0.00 0.00 0.00

RV w RR (ws-in) 0.00 0.00 0.00 0.00 0.00

CN adjusted 100 0 0 0 0

1-year return period

2-year return period

10-year return period

Summary Print 20



1
1

0
8

.7
_

V
R

R
M

_
R

e
D

e
v
_

C
o

m
p

lia
n

c
e

 S
p

re
a

d
s
h

e
e

t_
V

3
_

B
A

P
_

E
S

D
 (

R
e

z
o

n
in

g
)

V
e

rs
io

n
 2

.8
 -

 J
u

n
e

 2
0

1
4

 -
 2

0
1

1
 B

M
P

 S
td

s
 &

 S
p

e
c

s

1
F

ix
e

d
 s

u
m

m
a

ry
 s

h
e

e
t 

- 
to

ta
ls

 /
p

e
rc

e
n

ta
g

e
 c

o
lu

m
n

 f
ix

e
d

2
C

o
rr

e
c
te

d
 n

it
ro

g
e

n
 e

ff
ic

ie
n

c
y
 p

e
rc

e
n

ta
g

e
s

3
C

o
rr

e
c
te

d
 t

h
e

 R
v
 v

a
lu

e
 i
n

 c
o

lu
m

n
 J

 f
o

r 
m

a
n

a
g

e
d

 t
u

rf

4
C

h
e

c
k
e

d
 a

n
d

 r
e

v
is

e
d

 r
u

n
o

ff
 r

e
d

u
c
ti
o

n
 c

re
d

it
 v

a
lu

e
s
 a

s
s
ig

n
e

d

V
e

rs
io

n
 3

.0
 -

 2
0

1
1

 a
n

d
 d

ra
ft

 2
0

1
3

 B
M

P
 S

td
s

 &
 S

p
e

c
s

G
e

n
e

ra
l

1
A

d
d

e
d

 e
rr

o
r 

c
h

e
c
k
s
 a

n
d

 u
s
e

r 
p

ro
m

p
ts

 t
o

 S
it
e

 t
a

b
, 

D
A

 t
a

b
s
, 

a
n

d
 R

u
n

o
ff

 V
o

lu
m

e
 a

n
d

 C
N

 t
a

b
 f

o
r 

d
a

ta
 i
n

p
u

t 
e

rr
o

rs
.

2
V

a
ri
o

u
s
 f

o
rm

a
t 

c
h

a
n

g
e

s
 t

h
o

u
g

h
o

u
t 

th
e

 s
p

re
a

d
s
h

e
e

t.

3
C

o
m

b
in

e
d

 2
0

1
1

 a
n

d
 2

0
1

3
 B

M
P

 s
p

re
a

d
s
h

e
e

ts
 i
n

to
 o

n
e

 s
p

re
a

d
s
h

e
e

t 
w

it
h

 a
 u

s
e

r 
s
e

le
c
ti
o

n
 o

p
ti
o

n
 i
n

c
lu

d
e

d
 i
n

 S
it
e

 t
a

b
.

4
U

s
e

r 
in

p
u

t 
c
e

ll 
c
o

lo
r 

c
h

a
n

g
e

d
 f

ro
m

 c
y
a

n
 b

lu
e

 t
o

 g
re

e
n

; 
c
a

lc
u

la
ti
o

n
 c

e
lls

 c
h

a
n

g
e

d
 f

ro
m

 m
id

-g
re

y
 t

o
 l
ig

h
t 

g
re

y
; 

a
n

d
 a

d
d

e
d

 f
in

a
l 
re

s
u

lt
 c

e
ll 

in
 i
n

d
ig

o
.

S
it
e

 t
a

b

5
L

o
c
k
e

d
 a

n
n

u
a

l 
ra

in
fa

ll 
o

f 
4

3
 i
n

c
h

e
s
 f

o
r 

u
s
e

 t
h

ro
u

g
h

o
u

t 
V

ir
g

in
ia

 s
in

c
e

 r
e

g
u

la
to

ry
 s

it
e

 b
a

s
e

d
 T

P
 l
o

a
d

 l
im

it
 i
s
 b

a
s
e

d
 o

n
 t

h
is

 v
a

lu
e

.

6 7
A

d
d

e
d

 b
u

tt
o

n
 a

n
d

 s
h

o
rt

c
u

t 
(C

tr
l+

S
h

if
t+

R
) 

to
 c

le
a

r 
u

s
e

r 
in

p
u

ts
 f

ro
m

 a
ll 

w
o

rk
s
h

e
e

ts
.

8
A

d
d

e
d

 s
h

o
rt

c
u

t 
(C

tr
l+

S
h

if
t+

D
) 

to
 c

le
a

r 
la

n
d

 c
o

v
e

r 
d

a
ta

 f
ro

m
 S

it
e

 t
a

b
.

9
A

d
d

e
d

 T
P

 B
a

s
e

lin
e

 L
o

a
d

 f
o

r 
a

d
ju

s
te

d
 p

re
-r

e
d

e
v
e

lo
p

e
m

e
n

t 
p

o
rt

io
n

 (
c
e

ll 
C

5
8

).

1
0

1
1

A
d

d
e

d
 e

rr
o

r 
m

e
s
s
a

g
e

s
 w

h
e

n
 d

a
ta

 i
n

p
u

t 
a

re
a

s
 i
n

c
o

m
p

le
te

 o
r 

n
o

t 
e

n
te

re
d

 c
o

rr
e

c
tl
y
.

1
2

C
o

n
d

it
io

n
a

l 
fo

rm
a

tt
in

g
 (

S
u

m
m

a
ry

 s
e

c
ti
o

n
s
 g

ra
y
e

d
 o

u
t)

 w
h

e
n

 i
n

p
u

t 
in

fo
rm

a
ti
o

n
 i
n

c
o

m
p

le
te

 o
r 

in
c
o

rr
e

c
t.

1
3

A
d

d
e

d
 P

re
-r

e
d

e
v
e

lo
p

m
e

n
t 

a
n

d
 P

o
s
t-

d
e

v
e

lo
p

m
e

n
t 

lo
a

d
 i
n

 l
b

s
/a

c
re

/y
r 

(r
o

w
 5

7
) 

fo
r 

a
d

d
it
io

n
a

l 
c
o

m
p

a
ri
s
o

n
 p

u
rp

o
s
e

s

1
4

C
o

rr
e

c
te

d
 e

rr
o

r 
in

 e
x
c
e

l 
fo

rm
u

la
 f

o
r 

n
e

w
 i
m

p
e

rv
io

u
s
 c

o
v
e

r 
R

v
.

1
5

1
6

A
d

d
e

d
 s

e
c
ti
o

n
 f

o
r 

F
in

a
l 
P

o
s
t-

D
e

v
e

lo
p

m
e

n
t 

to
 L

a
n

d
 C

o
v
e

r 
S

u
m

m
a

ri
e

s
 t

o
 s

h
o

w
 c

o
m

b
in

a
ti
o

n
 o

f 
re

d
e

v
e

lo
p

m
e

n
t 

p
o

rt
io

n
 a

n
d

 n
e

w
 n

e
t 

im
p

e
rv

io
u

s
 c

o
v
e

r 
p

o
rt

io
n

.

1
7

1
8

1
9

D
.A

. 
ta

b
s

2
0

A
d

d
e

d
 M

T
D

s
: 

H
y
d

ro
d

y
n

a
m

ic
, 

F
ilt

e
ri
n

g
, 

G
e

n
e

ri
c
.

2
1

A
d

d
e

d
 "

T
o

ta
l 
B

M
P

 T
re

a
tm

e
n

t 
V

o
lu

m
e

 (
ft

3
)"

 c
o

lu
m

n
.

2
2

R
e

a
rr

a
n

g
e

d
 p

re
v
io

u
s
 T

u
rf

 a
n

d
 I

m
p

e
rv

io
u

s
 i
n

p
u

t 
ro

w
s
 t

o
 a

d
ja

c
e

n
t 

c
e

lls
 i
n

 s
a

m
e

 r
o

w
 s

o
 e

a
c
h

 p
ra

c
ti
c
e

 n
o

w
 l
o

c
a

te
d

 o
n

 1
 r

o
w

 o
n

ly
.

2
3

C
o

n
s
o

lid
a

te
d

 B
M

P
 P

ra
c
ti
c
e

 h
e

a
d

in
g

 a
n

d
 a

d
d

e
d

 (
R

R
 o

r 
n

o
 R

R
 l
a

b
e

l)
 t

o
 e

a
c
h

 p
ra

c
ti
c
e

 t
o

 i
d

e
n

ti
fy

 t
h

o
s
e

 w
it
h

 a
n

d
 w

it
h

o
u

t 
R

u
n

o
ff

 R
e

d
u

c
ti
o

n
.

2
4

A
d

d
e

d
  

" 
T

o
ta

l 
P

h
o

s
p

h
o

ru
s
 A

v
a

ila
b

le
 f

o
r 

R
e

m
o

v
a

l 
in

 D
.A

. 
_

 (
lb

s
)"

.

2
5

A
d

d
e

d
 b

u
tt

o
n

 t
o

 c
le

a
r 

B
M

P
 c

re
d

it
 a

re
a

s
 e

n
te

re
d

 f
o

r 
e

a
c
h

 p
ra

c
ti
c
e

.

2
6

A
d

d
e

d
 u

s
e

r 
p

ro
m

p
ts

 t
o

 a
s
s
is

t 
w

it
h

 u
s
e

r-
in

p
u

t 
R

a
in

w
a

te
r 

H
a

rv
e

s
ti
n

g
 r

u
n

o
ff

 r
e

d
u

c
ti
o

n
 c

re
d

it
, 

a
n

d
 M

T
D

s
.

2
7

R
e

n
a

m
e

d
 C

re
d

it
 a

n
d

 P
h

o
s
p

h
o

ru
s
/N

it
ro

g
e

n
 E

ff
ic

ie
n

c
y
 c

o
lu

m
n

 h
e

a
d

e
rs

 t
o

 R
u

n
o

ff
 R

e
m

o
v
a

l 
C

re
d

it
 a

n
d

 P
h

o
s
p

h
o

ru
s
/N

it
ro

g
e

n
 R

e
m

o
v
a

l 
E

ff
ic

ie
n

c
y
 f

o
r 

c
la

ri
ty

.

2
8

R
e

m
o

v
e

d
 "

R
R

" 
fr

o
m

 C
o

lu
m

n
 h

e
a

d
in

g
s
 r

e
fe

rr
in

g
 t

o
 r

u
n

o
ff

 v
o

lu
m

e
 a

n
d

 T
P

 l
o

a
d

 f
ro

m
 u

p
s
tr

e
a

m
 p

ra
c
ti
c
e

s
 (

w
h

ic
h

 m
a

y
 b

e
 R

R
 o

r 
n

o
n

-R
R

 p
ra

c
ti
c
e

s
).

2
9

R
e

n
a

m
e

d
 "

1
0

. 
W

e
t 

S
w

a
le

 (
C

o
a

s
ta

l 
P

la
in

)"
 t

o
 "

1
0

. 
W

e
t 

S
w

a
le

" 
in

 B
M

P
 h

e
a

d
in

g
 i
n

 o
rd

e
r 

to
 i
m

p
ro

v
e

 c
la

ri
ty

. 
T

h
e

 p
ra

c
ti
c
e

 i
s
 w

e
ll 

s
u

it
e

d
 f

o
r 

b
u

t 
n

o
t 

lim
it
e

d
 t

o
 t

h
e

 C
o

a
s
ta

l 
P

la
in

.

3
0

R
e

n
a

m
e

d
 "

1
4

. 
M

a
n

u
fa

c
tu

re
d

 B
M

P
s
" 

s
e

c
ti
o

n
 h

e
a

d
in

g
 t

o
 "

1
4

. 
M

a
n

u
fa

c
tu

re
d

 T
re

a
tm

e
n

t 
D

e
v
ic

e
"s

 f
o

r 
c
o

n
s
is

te
n

c
y
 w

it
h

 V
ir
g

in
ia

 B
M

P
 C

le
a

ri
n

g
h

o
u

s
e

.

3
1

A
d

d
e

d
 "

M
ic

ro
-B

io
re

te
n

ti
o

n
 #

1
" 

a
n

d
 "

M
ic

ro
-B

io
re

te
n

ti
o

n
 #

2
" 

to
 B

io
re

te
n

ti
o

n
 h

e
a

d
in

g
s
 (

6
.a

 a
n

d
 6

.b
 o

n
 t

a
b

, 
re

s
p

e
c
ti
v
e

ly
) 

fr
o

m
 S

p
e

c
 9

.

3
2

R
e

p
la

c
e

d
 z

e
ro

 v
a

lu
e

s
 f

ro
m

 a
ll 

d
a

ta
 e

n
tr

y
 c

e
lls

 w
it
h

 b
la

n
k
 c

e
lls

, 
b

lo
c
k
e

d
 o

u
t 

c
a

lc
u

la
ti
o

n
 a

n
d

 d
a

ta
 e

n
tr

y
 c

e
lls

 w
h

e
re

 i
n

p
u

t 
o

r 
c
a

lc
u

la
ti
o

n
s
 a

re
 n

o
t 

a
p

p
lic

a
b

le
.

W
a

te
r 

Q
u

a
lit

y
 C

o
m

p
lia

n
c
e

 t
a

b

3
3

O
p

ti
m

iz
e

d
 a

n
d

 r
e

o
rg

a
n

iz
e

d
 f

o
r 

im
p

ro
v
e

d
 i
n

fo
rm

a
ti
o

n
 o

u
tp

u
t.

3
4

A
d

d
e

d
 "

R
u

n
o

ff
 R

e
d

u
c
ti
o

n
 V

o
lu

m
e

 a
n

d
 T

P
 B

y
 D

ra
in

a
g

e
 A

re
a

".

3
5

A
d

d
e

d
 s

e
c
ti
o

n
 f

o
r 

lin
e

a
r 

d
e

v
e

lo
p

m
e

n
t 

p
ro

je
c
ts

  
(r

o
w

s
 2

1
-2

6
)

R
u

n
o

ff
 V

o
lu

m
e

 a
n

d
 C

N
 t

a
b

3
6

R
e

o
rg

a
n

iz
e

d
 a

n
d

 r
e

n
a

m
e

d
 C

h
a

n
n

e
l 
a

n
d

 F
lo

o
d

 P
ro

te
c
ti
o

n
 t

a
b

 t
o

 R
u

n
o

ff
 V

o
lu

m
e

 a
n

d
 C

N
 t

o
 m

o
re

 a
c
c
u

ra
te

ly
 r

e
fl
e

c
t 

in
fo

rm
a

ti
o

n
 p

ro
v
id

e
d

.

3
7

A
d

d
e

d
 u

s
e

r 
n

o
te

s
 r

e
g

a
rd

in
g

 l
im

it
a

ti
o

n
s
 o

f 
R

u
n

o
ff

 V
o

lu
m

e
 a

n
d

 C
N

 t
a

b
 f

o
r 

w
a

te
r 

q
u

a
n

ti
ty

 c
a

lc
u

la
ti
o

n
s
.

3
8

R
e

n
a

m
e

d
 C

N
w

e
ig

h
te

d
 t

o
 C

N
(D

.A
. 
X

) 
fo

r 
th

e
 C

N
s
 b

a
s
e

d
 o

n
 s

o
ils

 a
n

d
 l
a

n
d

 c
o

v
e

r 
ty

p
e

s
 f

o
r 

e
a

c
h

 d
ra

in
a

g
e

 a
re

a

S
u

m
m

a
ry

 t
a

b

3
9

A
d

d
e

d
 "

P
ri
n

t 
P

re
v
ie

w
" 

b
u

tt
o

n
.

4
0

F
ix

e
d

 r
u

n
ti
m

e
 e

rr
o

r 
in

 S
u

m
m

a
ry

 t
a

b
 u

p
d

a
te

 m
a

c
ro

.

4
1

A
d

d
e

d
 "

B
M

P
 T

re
a

tm
e

n
t 

V
o

lu
m

e
",

  
"T

P
 L

o
a

d
 f

ro
m

 U
p

s
tr

e
a

m
 p

ra
c
ti
c
e

",
 "

T
P

 R
e

m
o

v
e

d
" 

a
n

d
 "

T
P

 r
e

m
a

in
in

g
" 

c
o

lu
m

n
s
 t

o
 S

u
m

m
a

ry
 t

a
b

.

4
2

O
p

ti
m

iz
e

d
 m

a
c
ro

 e
ff

ic
ie

n
c
y
 a

n
d

 e
lim

in
a

te
d

 s
c
re

e
n

 u
p

d
a

ti
n

g
/f

la
s
h

in
g

 d
u

ri
n

g
 m

a
c
ro

s
.

4
3

C
o

rr
e

c
te

d
 S

u
m

m
a

ry
 t

a
b

 m
a

c
ro

 -
T

u
rf

 m
is

s
in

g
 r

o
u

ti
n

e
 m

is
s
in

g
 "

<
>

".

4
4

A
d

d
e

d
 a

d
d

it
io

n
a

l 
p

re
 a

n
d

 p
o

s
t 

s
it
e

 d
a

ta
 o

n
to

 S
u

m
m

a
ry

 t
a

b
.

4
5

A
d

d
e

d
 E

rr
o

r 
S

u
m

m
a

ry
 T

a
b

le
 t

o
 S

u
m

m
a

ry
 t

a
b

 (
a

p
p

e
a

rs
 o

n
ly

 i
f 

e
rr

o
rs

 o
n

 S
it
e

 t
a

b
 o

r 
D

ra
in

a
g

e
 A

re
a

 t
a

b
s
 a

re
 p

re
s
e

n
t)

4
6

E
x
p

a
n

d
e

d
 a

n
d

 i
m

p
ro

v
e

d
 R

u
n

o
ff

 C
o

e
ff

ic
ie

n
t 

a
n

d
 C

N
 c

a
lc

u
la

ti
o

n
 s

e
c
ti
o

n
.

4
7

A
d

d
e

d
 s

u
m

m
a

ry
 i
n

fo
rm

a
ti
o

n
 f

o
r 

lin
e

a
r 

p
ro

je
c
ts

, 
o

n
ly

 p
o

p
u

la
te

s
 i
f 

a
p

p
lic

a
b

le
.

A
d

d
e

d
 o

p
ti
o

n
 f

o
r 

lin
e

a
r 

d
e

v
e

lo
p

m
e

n
t 

p
ro

je
c
ts

 (
ro

w
 6

, 
a

n
d

 c
e

lls
 D

6
4

-G
6

4
)

A
d

d
e

d
 d

a
ta

 e
n

tr
y
 i
n

s
tr

u
c
ti
o

n
 w

h
e

n
 u

s
e

r 
in

p
u

ts
 b

la
n

k
 (

ro
w

 8
).

A
d

d
e

d
 i
n

fo
rm

a
ti
o

n
a

l 
s
e

c
ti
o

n
 i
n

 b
lu

e
 (

c
o

lu
m

n
s
 B

 t
o

 F
, 

ro
w

s
 1

2
-1

4
) 

a
n

d
 i
n

p
u

t/
e

rr
o

r 
g

u
id

e
 (

c
o

lu
m

n
s
 H

 t
o

 K
, 

ro
w

s
 1

2
-1

4
) 

to
 i
n

d
ic

a
te

 t
o

 u
s
e

rs
 u

p
fr

o
n

t 
w

h
e

n
 n

e
w

 n
e

t 
im

p
e

rv
io

u
s
 c

o
v
e

r 
is

 b
e

in
g

 t
ri
g

g
e

re
d

, 
w

h
e

n
 1

0
 o

r 
2

0
%

 r
e

d
u

c
ti
o

n
s
 a

re
 b

e
in

g
 u

ti
liz

e
d

, 
a

n
d

 w
h

e
n

 

d
a

ta
 e

n
tr

y
 i
s
 c

o
m

p
le

te
d

 c
o

rr
e

c
tl
y
.

A
d

d
e

d
 n

o
te

 (
tr

ig
g

e
re

d
 t

o
 a

p
p

e
a

r 
w

h
e

n
 a

p
p

lic
a

b
le

) 
b

e
lo

w
 "

L
a

n
d

 C
o

v
e

r 
S

u
m

m
a

ry
 f

o
r 

R
e

d
e

v
e

lo
p

m
e

n
t"

 -
 i
n

d
ic

a
ti
n

g
 t

h
a

t 
re

d
u

c
ti
o

n
 b

e
lo

w
 b

a
s
e

lin
e

 T
P

 l
o

a
d

 (
<

0
.4

1
 l
b

s
/a

c
re

) 
n

o
t 

re
q

u
ir
e

d
 a

s
 p

e
r 

9
V

A
C

2
5

-8
7

0
-6

3
. 

C
o

rr
e

c
te

d
 e

rr
o

r 
in

 f
o

rm
u

la
 f

o
r 

to
ta

l 
p

h
o

s
p

o
ru

s
 l
o

a
d

 r
e

d
u

c
ti
o

n
 r

e
q

u
ir
e

m
e

n
t.

 P
re

v
io

u
s
 f

o
rm

u
la

 w
a

s
 i
n

c
o

n
s
is

te
n

t 
w

it
h

 9
V

A
C

2
5

-8
7

0
-6

3
 A

.2
 a

n
d

 u
n

d
e

r 
c
e

rt
a

in
 c

ir
c
u

m
s
ta

n
c
e

s
 p

ro
v
id

e
d

 e
rr

o
n

e
o

u
s
 T

P
 l
o

a
d

 r
e

d
u

c
ti
o

n
 r

e
q

u
ir
e

m
e

n
t 

fo
r 

d
e

v
e

lo
p

m
e

n
t 

o
n

 p
ri
o

r 
d

e
v
e

lo
p

e
d

 l
a

n
d

s
.

C
o

rr
e

c
te

d
 e

rr
o

rs
 i
n

 e
x
c
e

l 
fo

rm
u

la
 f

o
r 

to
ta

l 
s
it
e

 a
re

a
 a

n
d

 R
v
's

 i
n

 r
e

d
e

v
e

lo
p

m
e

n
t 

p
o

rt
io

n
: 

e
rr

o
r 

a
p

p
e

a
re

d
 w

h
e

n
 s

o
il 

ty
p

e
s
 c

h
a

n
g

e
 b

e
tw

e
e

n
 p

re
-r

e
d

e
v
e

lo
p

m
e

n
t 

a
n

d
 p

o
s
t-

d
e

v
e

lo
p

m
e

n
t 

w
it
h

 n
o

 n
e

t 
in

c
re

a
s
e

s
 i
n

 i
m

p
e

rv
io

u
s
 

in
c
re

a
s
e

.

21



1S

DA1 Pre- Dev

2S

DA2 Pre-Dev

3S

DA3 Pre-Dev

4S

DA1 Forested

5S

DA2 Forested

6S

DA3 Forested

7S

Post Dev DA 1

8S

Post Dev DA 2 Catch

9S

Post Dev DA2 Release

10S

Post Dev DA 3

1R

Post Dev DA 2 Total

1P

ADS Stormtech DA

Routing Diagram for 1108.7_Glade Road Multi-Family Development__7-31-19

Prepared by Hewlett-Packard Company,  Printed 7/31/2019
HydroCAD® 10.00-21  s/n 09081  © 2018 HydroCAD Software Solutions LLC

Subcat Reach Pond Link

22



Type II 24-hr  1 Yr Rainfall=2.26"1108.7_Glade Road Multi-Family Development__7-31-19
  Printed  7/31/2019Prepared by Hewlett-Packard Company

Page 2HydroCAD® 10.00-21  s/n 09081  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: DA1 Pre- Dev

Runoff = 0.81 cfs @ 12.01 hrs,  Volume= 1,970 cf,  Depth= 0.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type II 24-hr  1 Yr Rainfall=2.26"

Area (ac) CN Description

1.014 74 >75% Grass cover, Good, HSG C
0.039 98 Paved parking, HSG C

1.053 75 Weighted Average
1.014 96.30% Pervious Area
0.039 3.70% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.1 100 0.0800 0.27 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.73"

2.1 252 0.0790 1.97 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.2 352 Total

Subcatchment 1S: DA1 Pre- Dev

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1 Yr Rainfall=2.26"

Runoff Area=1.053 ac

Runoff Volume=1,970 cf

Runoff Depth=0.52"

Flow Length=352'

Tc=8.2 min

CN=75

0.81 cfs
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Summary for Subcatchment 2S: DA2 Pre-Dev

Runoff = 1.18 cfs @ 12.06 hrs,  Volume= 3,248 cf,  Depth= 0.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type II 24-hr  1 Yr Rainfall=2.26"

Area (ac) CN Description

0.977 74 >75% Grass cover, Good, HSG C
0.240 98 Paved parking, HSG C
0.188 70 Woods, Good, HSG C

1.405 78 Weighted Average
1.165 82.92% Pervious Area
0.240 17.08% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.6 100 0.0200 0.16 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.73"

1.9 258 0.1100 2.32 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

12.5 358 Total

Subcatchment 2S: DA2 Pre-Dev

Runoff

Hydrograph

Time  (hours)
363534333231302928272625242322212019181716151413121110987654321

F
lo

w
  

(c
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)

1

0

Type II 24-hr

1 Yr Rainfall=2.26"

Runoff Area=1.405 ac

Runoff Volume=3,248 cf

Runoff Depth=0.64"

Flow Length=358'

Tc=12.5 min

CN=78

1.18 cfs
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Summary for Subcatchment 3S: DA3 Pre-Dev

Runoff = 0.65 cfs @ 12.00 hrs,  Volume= 1,473 cf,  Depth= 0.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type II 24-hr  1 Yr Rainfall=2.26"

Area (ac) CN Description

0.465 74 >75% Grass cover, Good, HSG C
0.121 98 Paved parking, HSG C
0.010 70 Woods, Good, HSG C

0.596 79 Weighted Average
0.475 79.70% Pervious Area
0.121 20.30% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.6 100 0.1000 0.30 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.73"

2.2 202 0.0490 1.55 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

7.8 302 Total

Subcatchment 3S: DA3 Pre-Dev

Runoff

Hydrograph

Time  (hours)
363534333231302928272625242322212019181716151413121110987654321
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Type II 24-hr

1 Yr Rainfall=2.26"

Runoff Area=0.596 ac

Runoff Volume=1,473 cf

Runoff Depth=0.68"

Flow Length=302'

Tc=7.8 min

CN=79

0.65 cfs
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Summary for Subcatchment 4S: DA1 Forested

Runoff = 0.55 cfs @ 11.98 hrs,  Volume= 1,322 cf,  Depth= 0.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type II 24-hr  1 Yr Rainfall=2.26"

Area (ac) CN Description

1.014 70 Woods, Good, HSG C
0.039 70 Woods, Good, HSG C

1.053 70 Weighted Average
1.053 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 352 1.17 Direct Entry, 

Subcatchment 4S: DA1 Forested

Runoff

Hydrograph

Time  (hours)
363534333231302928272625242322212019181716151413121110987654321
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Type II 24-hr

1 Yr Rainfall=2.26"

Runoff Area=1.053 ac

Runoff Volume=1,322 cf

Runoff Depth=0.35"

Flow Length=352'

Tc=5.0 min

CN=70

0.55 cfs
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Summary for Subcatchment 5S: DA2 Forested

Runoff = 0.73 cfs @ 11.98 hrs,  Volume= 1,764 cf,  Depth= 0.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type II 24-hr  1 Yr Rainfall=2.26"

Area (ac) CN Description

0.977 70 Woods, Good, HSG C
0.240 70 Woods, Good, HSG C
0.188 70 Woods, Good, HSG C

1.405 70 Weighted Average
1.405 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 358 1.19 Direct Entry, 

Subcatchment 5S: DA2 Forested

Runoff

Hydrograph

Time  (hours)
363534333231302928272625242322212019181716151413121110987654321

F
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w
  

(c
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)

0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type II 24-hr

1 Yr Rainfall=2.26"

Runoff Area=1.405 ac

Runoff Volume=1,764 cf

Runoff Depth=0.35"

Flow Length=358'

Tc=5.0 min

CN=70

0.73 cfs
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Summary for Subcatchment 6S: DA3 Forested

Runoff = 0.31 cfs @ 11.98 hrs,  Volume= 748 cf,  Depth= 0.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type II 24-hr  1 Yr Rainfall=2.26"

Area (ac) CN Description

0.465 70 Woods, Good, HSG C
0.121 70 Woods, Good, HSG C
0.010 70 Woods, Good, HSG C

0.596 70 Weighted Average
0.596 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 302 1.01 Direct Entry, 

Subcatchment 6S: DA3 Forested

Runoff

Hydrograph

Time  (hours)
363534333231302928272625242322212019181716151413121110987654321

F
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w
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)

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type II 24-hr

1 Yr Rainfall=2.26"

Runoff Area=0.596 ac

Runoff Volume=748 cf

Runoff Depth=0.35"

Flow Length=302'

Tc=5.0 min

CN=70

0.31 cfs
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Summary for Subcatchment 7S: Post Dev DA 1

Runoff = 0.21 cfs @ 11.97 hrs,  Volume= 462 cf,  Depth= 0.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type II 24-hr  1 Yr Rainfall=2.26"

Area (ac) CN Description

0.266 74 >75% Grass cover, Good, HSG C

0.266 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 7S: Post Dev DA 1

Runoff

Hydrograph

Time  (hours)
363534333231302928272625242322212019181716151413121110987654321

F
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w
  

(c
fs

)

0.23

0.22

0.21

0.2

0.19

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type II 24-hr

1 Yr Rainfall=2.26"

Runoff Area=0.266 ac

Runoff Volume=462 cf

Runoff Depth=0.48"

Tc=5.0 min

CN=74

0.21 cfs
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Summary for Subcatchment 8S: Post Dev DA 2 Catch

Runoff = 6.00 cfs @ 11.96 hrs,  Volume= 12,255 cf,  Depth= 1.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type II 24-hr  1 Yr Rainfall=2.26"

Area (ac) CN Description

1.680 98 Paved parking, HSG C
0.880 74 >75% Grass cover, Good, HSG C

2.560 90 Weighted Average
0.880 34.38% Pervious Area
1.680 65.63% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.3 274 0.0320 3.63 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.4 220 0.0600 8.38 10.29 Pipe Channel, CMP_Round  15"
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.020  Corrugated PE, corrugated interior

3.3 Direct Entry, To make it 5

5.0 494 Total

Subcatchment 8S: Post Dev DA 2 Catch

Runoff

Hydrograph

Time  (hours)
363534333231302928272625242322212019181716151413121110987654321
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3

2

1

0

Type II 24-hr

1 Yr Rainfall=2.26"

Runoff Area=2.560 ac

Runoff Volume=12,255 cf

Runoff Depth=1.32"

Flow Length=494'

Tc=5.0 min

CN=90

6.00 cfs
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Summary for Subcatchment 9S: Post Dev DA2 Release

Runoff = 0.12 cfs @ 11.97 hrs,  Volume= 260 cf,  Depth= 0.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type II 24-hr  1 Yr Rainfall=2.26"

Area (ac) CN Description

0.150 74 >75% Grass cover, Good, HSG C

0.150 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 9S: Post Dev DA2 Release

Runoff

Hydrograph

Time  (hours)
363534333231302928272625242322212019181716151413121110987654321
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w
  

(c
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)

0.13

0.125

0.12

0.115

0.11

0.105

0.1

0.095

0.09

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type II 24-hr

1 Yr Rainfall=2.26"

Runoff Area=0.150 ac

Runoff Volume=260 cf

Runoff Depth=0.48"

Tc=5.0 min

CN=74

0.12 cfs
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Summary for Subcatchment 10S: Post Dev DA 3

Runoff = 0.02 cfs @ 11.97 hrs,  Volume= 33 cf,  Depth= 0.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type II 24-hr  1 Yr Rainfall=2.26"

Area (ac) CN Description

0.019 74 >75% Grass cover, Good, HSG C

0.019 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.3 37 0.0500 0.19 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.73"

1.7 Direct Entry, To make 5 mins

5.0 37 Total

Subcatchment 10S: Post Dev DA 3

Runoff

Hydrograph

Time  (hours)
363534333231302928272625242322212019181716151413121110987654321
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)

0.016

0.015

0.014

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

Type II 24-hr

1 Yr Rainfall=2.26"

Runoff Area=0.019 ac

Runoff Volume=33 cf

Runoff Depth=0.48"

Flow Length=37'

Slope=0.0500 '/'

Tc=5.0 min

CN=74

0.02 cfs
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Summary for Reach 1R: Post Dev DA 2 Total

Inflow Area = 118,048 sf, 61.99% Impervious,  Inflow Depth > 0.97"    for  1 Yr event
Inflow = 0.21 cfs @ 11.98 hrs,  Volume= 9,571 cf
Outflow = 0.21 cfs @ 11.98 hrs,  Volume= 9,571 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs

Reach 1R: Post Dev DA 2 Total

Inflow
Outflow

Hydrograph

Time  (hours)
363534333231302928272625242322212019181716151413121110987654321

F
lo

w
  

(c
fs

)

0.23

0.22

0.21

0.2

0.19

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Inflow Area=118,048 sf

0.21 cfs0.21 cfs
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Summary for Pond 1P: ADS Stormtech DA

Inflow Area = 111,514 sf, 65.63% Impervious,  Inflow Depth = 1.32"    for  1 Yr event
Inflow = 6.00 cfs @ 11.96 hrs,  Volume= 12,255 cf
Outflow = 0.12 cfs @ 15.98 hrs,  Volume= 9,310 cf,  Atten= 98%,  Lag= 241.4 min
Primary = 0.12 cfs @ 15.98 hrs,  Volume= 9,310 cf

Routing by Stor-Ind method, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 2,086.47' @ 15.98 hrs   Surf.Area= 4,717 sf   Storage= 8,102 cf

Plug-Flow detention time= 646.5 min calculated for 9,310 cf (76% of inflow)
Center-of-Mass det. time= 554.9 min ( 1,372.0 - 817.0 )

Volume Invert Avail.Storage Storage Description

#1A 2,084.00' 6,599 cf 51.42'W x 91.74'L x 5.50'H Field A
25,943 cf Overall - 9,445 cf Embedded = 16,499 cf  x 40.0% Voids

#2A 2,084.75' 9,445 cf ADS_StormTech MC-3500 d +Cap  x 84  Inside #1
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
7 Rows of 12 Chambers
Cap Storage= +14.9 cf x 2 x 7 rows = 208.6 cf

16,044 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 2,084.00' 15.0"  Round Outfall Pipe   
L= 60.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 2,084.00' / 2,083.50'   S= 0.0083 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#2 Device 1 2,084.00' 1.7" Vert. 1 Year Storm    C= 0.600   
#3 Device 1 2,087.75' 12.0" Horiz. 10 Year Riser    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.12 cfs @ 15.98 hrs  HW=2,086.47'   (Free Discharge)
1=Outfall Pipe  (Passes 0.12 cfs of 7.08 cfs potential flow)

2=1 Year Storm  (Orifice Controls 0.12 cfs @ 7.46 fps)
3=10 Year Riser  ( Controls 0.00 cfs)
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Pond 1P: ADS Stormtech DA - Chamber Wizard Field A

Chamber Model = ADS_StormTech MC-3500 d +Cap (ADS StormTech® MC-3500 d rev 03/14 with Cap 

volume)

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf

Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

Cap Storage= +14.9 cf x 2 x 7 rows = 208.6 cf

77.0" Wide + 9.0" Spacing = 86.0" C-C Row Spacing

12 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 89.74' Row Length +12.0" End Stone x 2 = 91.74' 

Base Length

7 Rows x 77.0" Wide + 9.0" Spacing x 6 + 12.0" Side Stone x 2 = 51.42' Base Width

9.0" Base + 45.0" Chamber Height + 12.0" Cover = 5.50' Field Height

84 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 7 Rows = 9,444.6 cf Chamber Storage

25,943.3 cf Field - 9,444.6 cf Chambers = 16,498.7 cf Stone x 40.0% Voids = 6,599.5 cf Stone Storage

Chamber Storage + Stone Storage = 16,044.1 cf = 0.368 af

Overall Storage Efficiency = 61.8%

Overall System Size = 91.74' x 51.42' x 5.50'

84 Chambers

960.9 cy Field

611.1 cy Stone
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Pond 1P: ADS Stormtech DA

Inflow
Primary

Hydrograph

Time  (hours)
363534333231302928272625242322212019181716151413121110987654321
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0

Inflow Area=111,514 sf

Peak Elev=2,086.47'

Storage=8,102 cf

6.00 cfs

0.12 cfs
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Summary for Subcatchment 1S: DA1 Pre- Dev

Runoff = 1.31 cfs @ 12.01 hrs,  Volume= 3,015 cf,  Depth= 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type II 24-hr  2 Yr Rainfall=2.73"

Area (ac) CN Description

1.014 74 >75% Grass cover, Good, HSG C
0.039 98 Paved parking, HSG C

1.053 75 Weighted Average
1.014 96.30% Pervious Area
0.039 3.70% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.1 100 0.0800 0.27 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.73"

2.1 252 0.0790 1.97 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.2 352 Total

Subcatchment 1S: DA1 Pre- Dev

Runoff

Hydrograph

Time  (hours)
363534333231302928272625242322212019181716151413121110987654321
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w
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1

0

Type II 24-hr

2 Yr Rainfall=2.73"

Runoff Area=1.053 ac

Runoff Volume=3,015 cf

Runoff Depth=0.79"

Flow Length=352'

Tc=8.2 min

CN=75

1.31 cfs
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Summary for Subcatchment 2S: DA2 Pre-Dev

Runoff = 1.80 cfs @ 12.05 hrs,  Volume= 4,798 cf,  Depth= 0.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type II 24-hr  2 Yr Rainfall=2.73"

Area (ac) CN Description

0.977 74 >75% Grass cover, Good, HSG C
0.240 98 Paved parking, HSG C
0.188 70 Woods, Good, HSG C

1.405 78 Weighted Average
1.165 82.92% Pervious Area
0.240 17.08% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.6 100 0.0200 0.16 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.73"

1.9 258 0.1100 2.32 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

12.5 358 Total

Subcatchment 2S: DA2 Pre-Dev

Runoff

Hydrograph

Time  (hours)
363534333231302928272625242322212019181716151413121110987654321
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0

Type II 24-hr

2 Yr Rainfall=2.73"

Runoff Area=1.405 ac

Runoff Volume=4,798 cf

Runoff Depth=0.94"

Flow Length=358'

Tc=12.5 min

CN=78

1.80 cfs

38



Type II 24-hr  2 Yr Rainfall=2.73"1108.7_Glade Road Multi-Family Development__7-31-19
  Printed  7/31/2019Prepared by Hewlett-Packard Company

Page 18HydroCAD® 10.00-21  s/n 09081  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 3S: DA3 Pre-Dev

Runoff = 0.97 cfs @ 12.00 hrs,  Volume= 2,153 cf,  Depth= 1.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type II 24-hr  2 Yr Rainfall=2.73"

Area (ac) CN Description

0.465 74 >75% Grass cover, Good, HSG C
0.121 98 Paved parking, HSG C
0.010 70 Woods, Good, HSG C

0.596 79 Weighted Average
0.475 79.70% Pervious Area
0.121 20.30% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.6 100 0.1000 0.30 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.73"

2.2 202 0.0490 1.55 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

7.8 302 Total

Subcatchment 3S: DA3 Pre-Dev

Runoff

Hydrograph

Time  (hours)
363534333231302928272625242322212019181716151413121110987654321
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Type II 24-hr

2 Yr Rainfall=2.73"

Runoff Area=0.596 ac

Runoff Volume=2,153 cf

Runoff Depth=1.00"

Flow Length=302'

Tc=7.8 min

CN=79

0.97 cfs
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Summary for Subcatchment 4S: DA1 Forested

Runoff = 0.99 cfs @ 11.97 hrs,  Volume= 2,177 cf,  Depth= 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type II 24-hr  2 Yr Rainfall=2.73"

Area (ac) CN Description

1.014 70 Woods, Good, HSG C
0.039 70 Woods, Good, HSG C

1.053 70 Weighted Average
1.053 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 352 1.17 Direct Entry, 

Subcatchment 4S: DA1 Forested

Runoff

Hydrograph

Time  (hours)
363534333231302928272625242322212019181716151413121110987654321
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Type II 24-hr

2 Yr Rainfall=2.73"

Runoff Area=1.053 ac

Runoff Volume=2,177 cf

Runoff Depth=0.57"

Flow Length=352'

Tc=5.0 min

CN=70

0.99 cfs
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Summary for Subcatchment 5S: DA2 Forested

Runoff = 1.32 cfs @ 11.97 hrs,  Volume= 2,905 cf,  Depth= 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type II 24-hr  2 Yr Rainfall=2.73"

Area (ac) CN Description

0.977 70 Woods, Good, HSG C
0.240 70 Woods, Good, HSG C
0.188 70 Woods, Good, HSG C

1.405 70 Weighted Average
1.405 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 358 1.19 Direct Entry, 

Subcatchment 5S: DA2 Forested

Runoff

Hydrograph

Time  (hours)
363534333231302928272625242322212019181716151413121110987654321
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Type II 24-hr

2 Yr Rainfall=2.73"

Runoff Area=1.405 ac

Runoff Volume=2,905 cf

Runoff Depth=0.57"

Flow Length=358'

Tc=5.0 min

CN=70

1.32 cfs
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Summary for Subcatchment 6S: DA3 Forested

Runoff = 0.56 cfs @ 11.97 hrs,  Volume= 1,232 cf,  Depth= 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type II 24-hr  2 Yr Rainfall=2.73"

Area (ac) CN Description

0.465 70 Woods, Good, HSG C
0.121 70 Woods, Good, HSG C
0.010 70 Woods, Good, HSG C

0.596 70 Weighted Average
0.596 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 302 1.01 Direct Entry, 

Subcatchment 6S: DA3 Forested

Runoff

Hydrograph

Time  (hours)
363534333231302928272625242322212019181716151413121110987654321
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Type II 24-hr

2 Yr Rainfall=2.73"

Runoff Area=0.596 ac

Runoff Volume=1,232 cf

Runoff Depth=0.57"

Flow Length=302'

Tc=5.0 min

CN=70

0.56 cfs
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Summary for Subcatchment 7S: Post Dev DA 1

Runoff = 0.34 cfs @ 11.97 hrs,  Volume= 716 cf,  Depth= 0.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type II 24-hr  2 Yr Rainfall=2.73"

Area (ac) CN Description

0.266 74 >75% Grass cover, Good, HSG C

0.266 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 7S: Post Dev DA 1

Runoff

Hydrograph

Time  (hours)
363534333231302928272625242322212019181716151413121110987654321

F
lo

w
  

(c
fs

)

0.38
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0

Type II 24-hr

2 Yr Rainfall=2.73"

Runoff Area=0.266 ac

Runoff Volume=716 cf

Runoff Depth=0.74"

Tc=5.0 min

CN=74

0.34 cfs
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Summary for Subcatchment 8S: Post Dev DA 2 Catch

Runoff = 7.83 cfs @ 11.95 hrs,  Volume= 16,149 cf,  Depth= 1.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type II 24-hr  2 Yr Rainfall=2.73"

Area (ac) CN Description

1.680 98 Paved parking, HSG C
0.880 74 >75% Grass cover, Good, HSG C

2.560 90 Weighted Average
0.880 34.38% Pervious Area
1.680 65.63% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.3 274 0.0320 3.63 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.4 220 0.0600 8.38 10.29 Pipe Channel, CMP_Round  15"
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.020  Corrugated PE, corrugated interior

3.3 Direct Entry, To make it 5

5.0 494 Total

Subcatchment 8S: Post Dev DA 2 Catch

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2 Yr Rainfall=2.73"

Runoff Area=2.560 ac

Runoff Volume=16,149 cf

Runoff Depth=1.74"

Flow Length=494'

Tc=5.0 min

CN=90

7.83 cfs
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Summary for Subcatchment 9S: Post Dev DA2 Release

Runoff = 0.19 cfs @ 11.97 hrs,  Volume= 404 cf,  Depth= 0.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type II 24-hr  2 Yr Rainfall=2.73"

Area (ac) CN Description

0.150 74 >75% Grass cover, Good, HSG C

0.150 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 9S: Post Dev DA2 Release

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2 Yr Rainfall=2.73"

Runoff Area=0.150 ac

Runoff Volume=404 cf

Runoff Depth=0.74"

Tc=5.0 min

CN=74

0.19 cfs

45



Type II 24-hr  2 Yr Rainfall=2.73"1108.7_Glade Road Multi-Family Development__7-31-19
  Printed  7/31/2019Prepared by Hewlett-Packard Company

Page 25HydroCAD® 10.00-21  s/n 09081  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 10S: Post Dev DA 3

Runoff = 0.02 cfs @ 11.97 hrs,  Volume= 51 cf,  Depth= 0.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type II 24-hr  2 Yr Rainfall=2.73"

Area (ac) CN Description

0.019 74 >75% Grass cover, Good, HSG C

0.019 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.3 37 0.0500 0.19 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.73"

1.7 Direct Entry, To make 5 mins

5.0 37 Total

Subcatchment 10S: Post Dev DA 3

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2 Yr Rainfall=2.73"

Runoff Area=0.019 ac

Runoff Volume=51 cf

Runoff Depth=0.74"

Flow Length=37'

Slope=0.0500 '/'

Tc=5.0 min

CN=74

0.02 cfs
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Summary for Reach 1R: Post Dev DA 2 Total

Inflow Area = 118,048 sf, 61.99% Impervious,  Inflow Depth > 1.17"    for  2 Yr event
Inflow = 0.30 cfs @ 11.97 hrs,  Volume= 11,484 cf
Outflow = 0.30 cfs @ 11.97 hrs,  Volume= 11,484 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs

Reach 1R: Post Dev DA 2 Total

Inflow
Outflow

Hydrograph

Time  (hours)
363534333231302928272625242322212019181716151413121110987654321
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Inflow Area=118,048 sf

0.30 cfs0.30 cfs
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Summary for Pond 1P: ADS Stormtech DA

Inflow Area = 111,514 sf, 65.63% Impervious,  Inflow Depth = 1.74"    for  2 Yr event
Inflow = 7.83 cfs @ 11.95 hrs,  Volume= 16,149 cf
Outflow = 0.14 cfs @ 16.54 hrs,  Volume= 11,081 cf,  Atten= 98%,  Lag= 275.3 min
Primary = 0.14 cfs @ 16.54 hrs,  Volume= 11,081 cf

Routing by Stor-Ind method, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 2,087.31' @ 16.54 hrs   Surf.Area= 4,717 sf   Storage= 11,032 cf

Plug-Flow detention time= 662.8 min calculated for 11,081 cf (69% of inflow)
Center-of-Mass det. time= 561.8 min ( 1,370.9 - 809.2 )

Volume Invert Avail.Storage Storage Description

#1A 2,084.00' 6,599 cf 51.42'W x 91.74'L x 5.50'H Field A
25,943 cf Overall - 9,445 cf Embedded = 16,499 cf  x 40.0% Voids

#2A 2,084.75' 9,445 cf ADS_StormTech MC-3500 d +Cap  x 84  Inside #1
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
7 Rows of 12 Chambers
Cap Storage= +14.9 cf x 2 x 7 rows = 208.6 cf

16,044 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 2,084.00' 15.0"  Round Outfall Pipe   
L= 60.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 2,084.00' / 2,083.50'   S= 0.0083 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#2 Device 1 2,084.00' 1.7" Vert. 1 Year Storm    C= 0.600   
#3 Device 1 2,087.75' 12.0" Horiz. 10 Year Riser    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.14 cfs @ 16.54 hrs  HW=2,087.31'   (Free Discharge)
1=Outfall Pipe  (Passes 0.14 cfs of 8.55 cfs potential flow)

2=1 Year Storm  (Orifice Controls 0.14 cfs @ 8.67 fps)
3=10 Year Riser  ( Controls 0.00 cfs)
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Pond 1P: ADS Stormtech DA - Chamber Wizard Field A

Chamber Model = ADS_StormTech MC-3500 d +Cap (ADS StormTech® MC-3500 d rev 03/14 with Cap 

volume)

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf

Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

Cap Storage= +14.9 cf x 2 x 7 rows = 208.6 cf

77.0" Wide + 9.0" Spacing = 86.0" C-C Row Spacing

12 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 89.74' Row Length +12.0" End Stone x 2 = 91.74' 

Base Length

7 Rows x 77.0" Wide + 9.0" Spacing x 6 + 12.0" Side Stone x 2 = 51.42' Base Width

9.0" Base + 45.0" Chamber Height + 12.0" Cover = 5.50' Field Height

84 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 7 Rows = 9,444.6 cf Chamber Storage

25,943.3 cf Field - 9,444.6 cf Chambers = 16,498.7 cf Stone x 40.0% Voids = 6,599.5 cf Stone Storage

Chamber Storage + Stone Storage = 16,044.1 cf = 0.368 af

Overall Storage Efficiency = 61.8%

Overall System Size = 91.74' x 51.42' x 5.50'

84 Chambers

960.9 cy Field

611.1 cy Stone
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Pond 1P: ADS Stormtech DA

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=111,514 sf

Peak Elev=2,087.31'

Storage=11,032 cf

7.83 cfs

0.14 cfs
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Summary for Subcatchment 1S: DA1 Pre- Dev

Runoff = 2.94 cfs @ 12.00 hrs,  Volume= 6,572 cf,  Depth= 1.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 Yr Rainfall=4.07"

Area (ac) CN Description

1.014 74 >75% Grass cover, Good, HSG C
0.039 98 Paved parking, HSG C

1.053 75 Weighted Average
1.014 96.30% Pervious Area
0.039 3.70% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.1 100 0.0800 0.27 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.73"

2.1 252 0.0790 1.97 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.2 352 Total

Subcatchment 1S: DA1 Pre- Dev

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

10 Yr Rainfall=4.07"

Runoff Area=1.053 ac

Runoff Volume=6,572 cf

Runoff Depth=1.72"

Flow Length=352'

Tc=8.2 min

CN=75

2.94 cfs
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Summary for Subcatchment 2S: DA2 Pre-Dev

Runoff = 3.81 cfs @ 12.05 hrs,  Volume= 9,909 cf,  Depth= 1.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 Yr Rainfall=4.07"

Area (ac) CN Description

0.977 74 >75% Grass cover, Good, HSG C
0.240 98 Paved parking, HSG C
0.188 70 Woods, Good, HSG C

1.405 78 Weighted Average
1.165 82.92% Pervious Area
0.240 17.08% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.6 100 0.0200 0.16 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.73"

1.9 258 0.1100 2.32 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

12.5 358 Total

Subcatchment 2S: DA2 Pre-Dev

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

10 Yr Rainfall=4.07"

Runoff Area=1.405 ac

Runoff Volume=9,909 cf

Runoff Depth=1.94"

Flow Length=358'

Tc=12.5 min

CN=78

3.81 cfs
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Summary for Subcatchment 3S: DA3 Pre-Dev

Runoff = 1.99 cfs @ 11.99 hrs,  Volume= 4,371 cf,  Depth= 2.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 Yr Rainfall=4.07"

Area (ac) CN Description

0.465 74 >75% Grass cover, Good, HSG C
0.121 98 Paved parking, HSG C
0.010 70 Woods, Good, HSG C

0.596 79 Weighted Average
0.475 79.70% Pervious Area
0.121 20.30% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.6 100 0.1000 0.30 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.73"

2.2 202 0.0490 1.55 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

7.8 302 Total

Subcatchment 3S: DA3 Pre-Dev

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

10 Yr Rainfall=4.07"

Runoff Area=0.596 ac

Runoff Volume=4,371 cf

Runoff Depth=2.02"

Flow Length=302'

Tc=7.8 min

CN=79

1.99 cfs
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Summary for Subcatchment 4S: DA1 Forested

Runoff = 2.59 cfs @ 11.96 hrs,  Volume= 5,262 cf,  Depth= 1.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 Yr Rainfall=4.07"

Area (ac) CN Description

1.014 70 Woods, Good, HSG C
0.039 70 Woods, Good, HSG C

1.053 70 Weighted Average
1.053 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 352 1.17 Direct Entry, 

Subcatchment 4S: DA1 Forested

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

10 Yr Rainfall=4.07"

Runoff Area=1.053 ac

Runoff Volume=5,262 cf

Runoff Depth=1.38"

Flow Length=352'

Tc=5.0 min

CN=70

2.59 cfs
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Summary for Subcatchment 5S: DA2 Forested

Runoff = 3.45 cfs @ 11.96 hrs,  Volume= 7,021 cf,  Depth= 1.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 Yr Rainfall=4.07"

Area (ac) CN Description

0.977 70 Woods, Good, HSG C
0.240 70 Woods, Good, HSG C
0.188 70 Woods, Good, HSG C

1.405 70 Weighted Average
1.405 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 358 1.19 Direct Entry, 

Subcatchment 5S: DA2 Forested

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

10 Yr Rainfall=4.07"

Runoff Area=1.405 ac

Runoff Volume=7,021 cf

Runoff Depth=1.38"

Flow Length=358'

Tc=5.0 min

CN=70

3.45 cfs
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Summary for Subcatchment 6S: DA3 Forested

Runoff = 1.46 cfs @ 11.96 hrs,  Volume= 2,978 cf,  Depth= 1.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 Yr Rainfall=4.07"

Area (ac) CN Description

0.465 70 Woods, Good, HSG C
0.121 70 Woods, Good, HSG C
0.010 70 Woods, Good, HSG C

0.596 70 Weighted Average
0.596 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 302 1.01 Direct Entry, 

Subcatchment 6S: DA3 Forested

Runoff

Hydrograph

Time  (hours)
363534333231302928272625242322212019181716151413121110987654321

F
lo

w
  

(c
fs

)

1

0

Type II 24-hr

10 Yr Rainfall=4.07"

Runoff Area=0.596 ac

Runoff Volume=2,978 cf

Runoff Depth=1.38"

Flow Length=302'

Tc=5.0 min

CN=70

1.46 cfs
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Summary for Subcatchment 7S: Post Dev DA 1

Runoff = 0.79 cfs @ 11.96 hrs,  Volume= 1,591 cf,  Depth= 1.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 Yr Rainfall=4.07"

Area (ac) CN Description

0.266 74 >75% Grass cover, Good, HSG C

0.266 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 7S: Post Dev DA 1

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

10 Yr Rainfall=4.07"

Runoff Area=0.266 ac

Runoff Volume=1,591 cf

Runoff Depth=1.65"

Tc=5.0 min

CN=74

0.79 cfs
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Summary for Subcatchment 8S: Post Dev DA 2 Catch

Runoff = 13.06 cfs @ 11.95 hrs,  Volume= 27,745 cf,  Depth= 2.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 Yr Rainfall=4.07"

Area (ac) CN Description

1.680 98 Paved parking, HSG C
0.880 74 >75% Grass cover, Good, HSG C

2.560 90 Weighted Average
0.880 34.38% Pervious Area
1.680 65.63% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.3 274 0.0320 3.63 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.4 220 0.0600 8.38 10.29 Pipe Channel, CMP_Round  15"
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.020  Corrugated PE, corrugated interior

3.3 Direct Entry, To make it 5

5.0 494 Total

Subcatchment 8S: Post Dev DA 2 Catch

Runoff

Hydrograph

Time  (hours)
363534333231302928272625242322212019181716151413121110987654321
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w
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)
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2

1

0

Type II 24-hr

10 Yr Rainfall=4.07"

Runoff Area=2.560 ac

Runoff Volume=27,745 cf

Runoff Depth=2.99"

Flow Length=494'

Tc=5.0 min

CN=90

13.06 cfs
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Summary for Subcatchment 9S: Post Dev DA2 Release

Runoff = 0.45 cfs @ 11.96 hrs,  Volume= 897 cf,  Depth= 1.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 Yr Rainfall=4.07"

Area (ac) CN Description

0.150 74 >75% Grass cover, Good, HSG C

0.150 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 9S: Post Dev DA2 Release

Runoff

Hydrograph

Time  (hours)
363534333231302928272625242322212019181716151413121110987654321

F
lo

w
  

(c
fs

)

0.48

0.46

0.44

0.42

0.4

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type II 24-hr

10 Yr Rainfall=4.07"

Runoff Area=0.150 ac

Runoff Volume=897 cf

Runoff Depth=1.65"

Tc=5.0 min

CN=74

0.45 cfs
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Summary for Subcatchment 10S: Post Dev DA 3

Runoff = 0.06 cfs @ 11.96 hrs,  Volume= 114 cf,  Depth= 1.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 Yr Rainfall=4.07"

Area (ac) CN Description

0.019 74 >75% Grass cover, Good, HSG C

0.019 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.3 37 0.0500 0.19 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.73"

1.7 Direct Entry, To make 5 mins

5.0 37 Total

Subcatchment 10S: Post Dev DA 3

Runoff

Hydrograph

Time  (hours)
363534333231302928272625242322212019181716151413121110987654321

F
lo

w
  

(c
fs

)

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type II 24-hr

10 Yr Rainfall=4.07"

Runoff Area=0.019 ac

Runoff Volume=114 cf

Runoff Depth=1.65"

Flow Length=37'

Slope=0.0500 '/'

Tc=5.0 min

CN=74

0.06 cfs
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Summary for Reach 1R: Post Dev DA 2 Total

Inflow Area = 118,048 sf, 61.99% Impervious,  Inflow Depth > 2.24"    for  10 Yr event
Inflow = 3.44 cfs @ 12.10 hrs,  Volume= 21,991 cf
Outflow = 3.44 cfs @ 12.10 hrs,  Volume= 21,991 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs

Reach 1R: Post Dev DA 2 Total

Inflow
Outflow

Hydrograph

Time  (hours)
363534333231302928272625242322212019181716151413121110987654321

F
lo

w
  

(c
fs

)

3

2

1

0

Inflow Area=118,048 sf

3.44 cfs3.44 cfs
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Summary for Pond 1P: ADS Stormtech DA

Inflow Area = 111,514 sf, 65.63% Impervious,  Inflow Depth = 2.99"    for  10 Yr event
Inflow = 13.06 cfs @ 11.95 hrs,  Volume= 27,745 cf
Outflow = 3.33 cfs @ 12.10 hrs,  Volume= 21,094 cf,  Atten= 75%,  Lag= 9.1 min
Primary = 3.33 cfs @ 12.10 hrs,  Volume= 21,094 cf

Routing by Stor-Ind method, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 2,088.45' @ 12.10 hrs   Surf.Area= 4,717 sf   Storage= 14,068 cf

Plug-Flow detention time= 417.7 min calculated for 21,064 cf (76% of inflow)
Center-of-Mass det. time= 330.7 min ( 1,124.6 - 793.8 )

Volume Invert Avail.Storage Storage Description

#1A 2,084.00' 6,599 cf 51.42'W x 91.74'L x 5.50'H Field A
25,943 cf Overall - 9,445 cf Embedded = 16,499 cf  x 40.0% Voids

#2A 2,084.75' 9,445 cf ADS_StormTech MC-3500 d +Cap  x 84  Inside #1
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
7 Rows of 12 Chambers
Cap Storage= +14.9 cf x 2 x 7 rows = 208.6 cf

16,044 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 2,084.00' 15.0"  Round Outfall Pipe   
L= 60.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 2,084.00' / 2,083.50'   S= 0.0083 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#2 Device 1 2,084.00' 1.7" Vert. 1 Year Storm    C= 0.600   
#3 Device 1 2,087.75' 12.0" Horiz. 10 Year Riser    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=3.31 cfs @ 12.10 hrs  HW=2,088.44'   (Free Discharge)
1=Outfall Pipe  (Passes 3.31 cfs of 10.19 cfs potential flow)

2=1 Year Storm  (Orifice Controls 0.16 cfs @ 10.07 fps)
3=10 Year Riser  (Orifice Controls 3.15 cfs @ 4.01 fps)
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Pond 1P: ADS Stormtech DA - Chamber Wizard Field A

Chamber Model = ADS_StormTech MC-3500 d +Cap (ADS StormTech® MC-3500 d rev 03/14 with Cap 

volume)

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf

Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

Cap Storage= +14.9 cf x 2 x 7 rows = 208.6 cf

77.0" Wide + 9.0" Spacing = 86.0" C-C Row Spacing

12 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 89.74' Row Length +12.0" End Stone x 2 = 91.74' 

Base Length

7 Rows x 77.0" Wide + 9.0" Spacing x 6 + 12.0" Side Stone x 2 = 51.42' Base Width

9.0" Base + 45.0" Chamber Height + 12.0" Cover = 5.50' Field Height

84 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 7 Rows = 9,444.6 cf Chamber Storage

25,943.3 cf Field - 9,444.6 cf Chambers = 16,498.7 cf Stone x 40.0% Voids = 6,599.5 cf Stone Storage

Chamber Storage + Stone Storage = 16,044.1 cf = 0.368 af

Overall Storage Efficiency = 61.8%

Overall System Size = 91.74' x 51.42' x 5.50'

84 Chambers

960.9 cy Field

611.1 cy Stone
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Pond 1P: ADS Stormtech DA

Inflow
Primary

Hydrograph

Time  (hours)
363534333231302928272625242322212019181716151413121110987654321
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Inflow Area=111,514 sf

Peak Elev=2,088.45'

Storage=14,068 cf

13.06 cfs

3.33 cfs
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ACCEPTABLE FILL MATERIALS: STORMTECH MC-3500 CHAMBER SYSTEMS

PLEASE NOTE:

1. THE LISTED AASHTO DESIGNATIONS ARE FOR GRADATIONS ONLY. THE STONE MUST ALSO BE CLEAN, CRUSHED, ANGULAR. FOR EXAMPLE, A SPECIFICATION FOR #4 STONE WOULD STATE: "CLEAN, CRUSHED,

ANGULAR NO. 4 (AASHTO M43) STONE".

2. STORMTECH COMPACTION REQUIREMENTS ARE MET FOR 'A' LOCATION MATERIALS WHEN PLACED AND COMPACTED IN 9" (230 mm) (MAX) LIFTS USING TWO FULL COVERAGES WITH A VIBRATORY COMPACTOR.

3. WHERE INFILTRATION SURFACES MAY BE COMPROMISED BY COMPACTION, FOR STANDARD DESIGN LOAD CONDITIONS, A FLAT SURFACE MAY BE ACHIEVED BY RAKING OR DRAGGING WITHOUT COMPACTION

EQUIPMENT. FOR SPECIAL LOAD DESIGNS, CONTACT STORMTECH FOR COMPACTION REQUIREMENTS.

NOTES:
1. MC-3500 CHAMBERS SHALL CONFORM TO THE REQUIREMENTS OF ASTM F2418 "STANDARD SPECIFICATION FOR POLYPROPYLENE (PP) CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".

2. MC-3500 CHAMBERS SHALL BE DESIGNED IN ACCORDANCE WITH ASTM F2787 "STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".

3. "ACCEPTABLE FILL MATERIALS" TABLE ABOVE PROVIDES MATERIAL LOCATIONS, DESCRIPTIONS, GRADATIONS, AND COMPACTION REQUIREMENTS FOR FOUNDATION, EMBEDMENT, AND FILL MATERIALS.

4. THE "SITE DESIGN ENGINEER" REFERS TO THE ENGINEER RESPONSIBLE FOR THE DESIGN AND LAYOUT OF THE STORMTECH CHAMBERS FOR THIS PROJECT.

5. THE SITE DESIGN ENGINEER IS RESPONSIBLE FOR ASSESSING THE BEARING RESISTANCE (ALLOWABLE BEARING CAPACITY) OF THE SUBGRADE SOILS AND THE DEPTH OF FOUNDATION STONE WITH

CONSIDERATION FOR THE RANGE OF EXPECTED SOIL MOISTURE CONDITIONS.

6. PERIMETER STONE MUST BE EXTENDED HORIZONTALLY TO THE EXCAVATION WALL FOR BOTH VERTICAL AND SLOPED EXCAVATION WALLS.

7. ONCE LAYER 'C' IS PLACED, ANY SOIL/MATERIAL CAN BE PLACED IN LAYER 'D' UP TO THE FINISHED GRADE. MOST PAVEMENT SUBBASE SOILS CAN BE USED TO REPLACE THE MATERIAL REQUIREMENTS OF LAYER 'C'

OR 'D' AT THE SITE DESIGN ENGINEER'S DISCRETION.

MATERIAL LOCATION DESCRIPTION

AASHTO  MATERIAL

CLASSIFICATIONS

COMPACTION / DENSITY

REQUIREMENT

D

FINAL FILL: FILL MATERIAL FOR LAYER 'D' STARTS

FROM THE TOP OF THE 'C' LAYER TO THE BOTTOM

OF FLEXIBLE PAVEMENT OR UNPAVED FINISHED

GRADE ABOVE. NOTE THAT PAVEMENT SUBBASE

MAY BE PART OF THE 'D' LAYER

ANY SOIL/ROCK MATERIALS, NATIVE SOILS, OR PER

ENGINEER'S PLANS. CHECK PLANS FOR PAVEMENT

SUBGRADE REQUIREMENTS.

N/A

PREPARE PER SITE DESIGN ENGINEER'S PLANS.

PAVED INSTALLATIONS MAY HAVE STRINGENT

MATERIAL AND PREPARATION REQUIREMENTS.

C

INITIAL FILL: FILL MATERIAL FOR LAYER 'C'

STARTS FROM THE TOP OF THE EMBEDMENT

STONE ('B' LAYER) TO 24" (600 mm) ABOVE THE

TOP OF THE CHAMBER. NOTE THAT PAVEMENT

SUBBASE MAY BE A PART OF THE 'C' LAYER.

GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35%

FINES OR PROCESSED AGGREGATE.

 MOST PAVEMENT SUBBASE MATERIALS CAN BE USED IN LIEU

OF THIS LAYER.

AASHTO M145¹

A-1, A-2-4, A-3

OR

AASHTO M43¹

3, 357, 4, 467, 5, 56, 57, 6, 67, 68, 7, 78, 8, 89,

9, 10

BEGIN COMPACTIONS AFTER 24" (600 mm) OF

MATERIAL OVER THE CHAMBERS IS REACHED.

COMPACT ADDITIONAL LAYERS IN 12" (300 mm)

MAX LIFTS TO A MIN. 95% PROCTOR DENSITY FOR

WELL GRADED MATERIAL AND 95% RELATIVE

DENSITY FOR PROCESSED AGGREGATE

MATERIALS.

B

EMBEDMENT STONE: FILL SURROUNDING THE

CHAMBERS FROM THE FOUNDATION STONE ('A'

LAYER) TO THE 'C' LAYER ABOVE.

CLEAN, CRUSHED, ANGULAR STONE, NOMINAL SIZE

DISTRIBUTION BETWEEN 3/4-2 INCH (20-50 mm)

AASHTO M43¹

3, 4

A

FOUNDATION STONE: FILL BELOW CHAMBERS

FROM THE SUBGRADE UP TO THE FOOT (BOTTOM)

OF THE CHAMBER.

CLEAN, CRUSHED, ANGULAR STONE, NOMINAL SIZE

DISTRIBUTION BETWEEN 3/4-2 INCH (20-50 mm)

AASHTO M43¹

3, 4

PLATE COMPACT OR ROLL TO ACHIEVE A FLAT

SURFACE. ² ³

6" (150 mm) MIN

45"

(1140 mm)

24"

(600 mm) MIN*

8'

(2.4 m)

MAX

12" (300 mm) TYP77" (1950 mm)

ADS GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE ALL

AROUND CLEAN, CRUSHED, ANGULAR STONE IN A & B LAYERS

SUBGRADE SOILS

(SEE NOTE 5)

PAVEMENT LAYER (DESIGNED

BY SITE DESIGN ENGINEER)

MC-3500

END CAP

12" (300 mm) MIN

9"

(230 mm) MIN

DEPTH OF STONE TO BE DETERMINED

BY DESIGN ENGINEER 9" (230 mm) MIN

D

C

B

A

*TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED

INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY OCCUR,

INCREASE COVER TO 30" (750 mm).

PERIMETER STONE

(SEE NOTE 6)

EXCAVATION WALL

(CAN BE SLOPED OR VERTICAL)

NO COMPACTION REQUIRED.
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INSPECTION & MAINTENANCE
STEP 1) INSPECT ISOLATOR ROW FOR SEDIMENT

A. INSPECTION PORTS (IF PRESENT)

A.1. REMOVE/OPEN LID  ON NYLOPLAST INLINE DRAIN

A.2. REMOVE AND CLEAN FLEXSTORM FILTER IF INSTALLED

A.3. USING A FLASHLIGHT AND STADIA ROD, MEASURE DEPTH OF SEDIMENT AND RECORD ON MAINTENANCE LOG

A.4. LOWER A CAMERA INTO ISOLATOR ROW FOR VISUAL INSPECTION OF SEDIMENT LEVELS (OPTIONAL)

A.5. IF SEDIMENT IS AT, OR ABOVE, 3" (80 mm) PROCEED TO STEP 2. IF NOT, PROCEED TO STEP 3.

B. ALL ISOLATOR ROWS

B.1. REMOVE COVER FROM STRUCTURE AT UPSTREAM END OF ISOLATOR ROW

B.2. USING A FLASHLIGHT, INSPECT DOWN THE ISOLATOR ROW THROUGH OUTLET PIPE

i) MIRRORS ON POLES OR CAMERAS MAY BE USED TO AVOID A CONFINED SPACE ENTRY

ii) FOLLOW OSHA REGULATIONS FOR CONFINED SPACE ENTRY IF ENTERING MANHOLE

B.3. IF SEDIMENT IS AT, OR ABOVE, 3" (80 mm) PROCEED TO STEP 2. IF NOT, PROCEED TO STEP 3.

STEP 2) CLEAN OUT ISOLATOR ROW USING THE JETVAC PROCESS

A. A FIXED CULVERT CLEANING NOZZLE WITH REAR FACING SPREAD OF 45" (1.1 m) OR MORE IS PREFERRED

B. APPLY MULTIPLE PASSES OF JETVAC UNTIL BACKFLUSH WATER IS CLEAN

C. VACUUM STRUCTURE SUMP AS REQUIRED

STEP 3) REPLACE ALL COVERS, GRATES, FILTERS, AND LIDS; RECORD OBSERVATIONS AND ACTIONS.

STEP 4) INSPECT AND CLEAN BASINS AND MANHOLES UPSTREAM OF THE STORMTECH SYSTEM.

NOTES
1. INSPECT EVERY 6 MONTHS DURING THE FIRST YEAR OF OPERATION. ADJUST THE INSPECTION INTERVAL BASED ON PREVIOUS

OBSERVATIONS OF SEDIMENT ACCUMULATION AND HIGH WATER ELEVATIONS.

2. CONDUCT JETTING AND VACTORING ANNUALLY OR WHEN INSPECTION SHOWS THAT MAINTENANCE IS NECESSARY.

MC-3500 CHAMBER

18" (450 mm) MIN WIDTH

CONCRETE SLAB

8" (200 mm) MIN THICKNESS

PAVEMENT

FLEXSTORM CATCH IT

PART# 6212NYFX

WITH USE OF OPEN GRATE

12" (300 mm) NYLOPLAST INLINE

DRAIN BODY W/SOLID HINGED

COVER OR GRATE

PART# 2712AG06N

SOLID COVER: 1299CGC

GRATE: 1299CGS

CONCRETE COLLAR NOT REQUIRED

FOR UNPAVED APPLICATIONS

6" (150 mm) INSERTA TEE

PART#06N12ST35IP

INSERTA TEE TO BE CENTERED

ON CORRUGATION CREST

MC-3500 6" INSPECTION PORT DETAIL
NTS

6" (150 mm) ADS N-12

HDPE PIPE

CONCRETE COLLAR

SUMP DEPTH TBD BY

SITE DESIGN ENGINEER

(24" [600 mm] MIN RECOMMENDED)

24" (600 mm) HDPE ACCESS PIPE REQUIRED

USE FACTORY PRE-CORED END CAP

PART #: MC3500IEPP24BC

TWO LAYERS OF ADS GEOSYNTHETICS 315WTM WOVEN

GEOTEXTILE BETWEEN FOUNDATION STONE AND CHAMBERS

8.25' (2.51 m) MIN WIDE CONTINUOUS FABRIC WITHOUT SEAMS

CATCH BASIN

OR

MANHOLE

COVER PIPE CONNECTION TO END

CAP WITH ADS GEOSYNTHETICS 601T

NON-WOVEN GEOTEXTILE

MC-3500 CHAMBER

MC-3500 END CAP

MC-3500 ISOLATOR ROW DETAIL
NTS

OPTIONAL INSPECTION PORT

STORMTECH HIGHLY RECOMMENDS

FLEXSTORM PURE INSERTS IN ANY UPSTREAM

STRUCTURES WITH OPEN GRATES
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UNDERDRAIN DETAIL
NTS

A

A

B B

SECTION A-A

SECTION B-B
NUMBER AND SIZE OF UNDERDRAINS PER SITE DESIGN ENGINEER

4" (100 mm) TYP FOR SC-310 SYSTEMS

6" (150 mm) TYP FOR SC-740, DC-780, MC-3500 & MC-4500 SYSTEMS

OUTLET MANIFOLD

STORMTECH

END CAP

STORMTECH

CHAMBERS

STORMTECH

CHAMBER

STORMTECH

END CAP

DUAL WALL

PERFORATED

HDPE

UNDERDRAIN

ADS GEOSYNTHETICS 601T

NON-WOVEN GEOTEXTILE

ADS GEOSYNTHETICS 601T

NON-WOVEN GEOTEXTILE

FOUNDATION STONE

BENEATH CHAMBERS

FOUNDATION STONE

BENEATH CHAMBERS

PART # STUB B C
MC3500IEPP06T

6" (150 mm)

33.21" (844 mm)

---

MC3500IEPP06B ---

0.66" (17 mm)

MC3500IEPP08T

8" (200 mm)

31.16" (791 mm)

---

MC3500IEPP08B ---

0.81" (21 mm)

MC3500IEPP10T

10" (250 mm)

29.04" (738 mm)

---

MC3500IEPP10B ---

0.93" (24 mm)

MC3500IEPP12T

12" (300 mm)

26.36" (670 mm)

---

MC3500IEPP12B ---

1.35" (34 mm)

MC3500IEPP15T

15" (375 mm)

23.39" (594 mm)

---

MC3500IEPP15B ---

1.50" (38 mm)

MC3500IEPP18TC

18" (450 mm)

20.03" (509 mm)

---

MC3500IEPP18BC ---

1.77" (45 mm)

MC3500IEPP24TC

24" (600 mm)

14.48" (368 mm)

---

MC3500IEPP24BC ---

2.06" (52 mm)

MC3500IEPP30BC

30" (750 mm)

---

NOMINAL CHAMBER SPECIFICATIONS
SIZE (W X H X INSTALLED LENGTH) 77.0" X 45.0" X 86.0" (1956 mm X 1143 mm X 2184 mm)

CHAMBER STORAGE 109.9 CUBIC FEET (3.11 m³)

MINIMUM INSTALLED STORAGE* 178.9 CUBIC FEET (5.06 m³)

WEIGHT 135.0 lbs. (61.2 kg)

NOMINAL END CAP SPECIFICATIONS
SIZE (W X H X INSTALLED LENGTH) 77.0" X 45.0" X 22.5" (1956 mm X 1143 mm X 571 mm)

END CAP STORAGE 14.9 CUBIC FEET (0.42 m³)

MINIMUM INSTALLED STORAGE* 46.0 CUBIC FEET (1.30 m³)

WEIGHT 50.0 lbs. (22.7 kg)

*ASSUMES 12" (305 mm) STONE ABOVE, 9" (229 mm) STONE FOUNDATION AND BETWEEN CHAMBERS,

12" (305 mm) STONE PERIMETER IN FRONT OF END CAPS AND 40% STONE POROSITY

MC-3500 TECHNICAL SPECIFICATION
NTS

90.0" (2286 mm)

ACTUAL LENGTH

86.0" (2184 mm)

INSTALLED

BUILD ROW IN THIS DIRECTION

NOTE: ALL DIMENSIONS ARE NOMINAL

CUSTOM PRECORED INVERTS ARE AVAILABLE UPON REQUEST. INVENTORIED MANIFOLDS INCLUDE

12-24" (300-600 mm) SIZE ON SIZE AND 15-48" (375-1200 mm) ECCENTRIC MANIFOLDS.

CUSTOM INVERT LOCATIONS ON THE MC-3500 END CAP CUT IN THE FIELD ARE NOT RECOMMENDED

FOR PIPE SIZES GREATER THAN 10" (250 mm)

THE INVERT LOCATION IN COLUMN 'B' ARE THE HIGHTEST POSSIBLE FOR THE PIPE SIZE.

LOWER JOINT

CORRUGATION

WEB

CREST

CREST

STIFFENING RIB

VALLEY

STIFFENING RIB

B

C

77.0"

(1956 mm)

45.0"

(1143 mm)

25.7"

(653 mm)

FOOT

77.0"

(1956 mm)

45.0"

(1143 mm)

STUBS AT BOTTOM OF END CAP FOR PART NUMBERS ENDING WITH "B"

STUBS AT TOP OF END CAP FOR PART NUMBERS ENDING WITH "T"

UPPER JOINT CORRUGATION

22.5"

(571 mm)

INSTALLED

INSERTA TEE DETAIL
NTS

INSERTA TEE

CONNECTION

CONVEYANCE PIPE

MATERIAL MAY VARY

(PVC, HDPE, ETC.)

PLACE ADS GEOSYNTHETICS 315 WOVEN

GEOTEXTILE (CENTERED ON INSERTA-TEE

INLET) OVER BEDDING STONE FOR SCOUR

PROTECTION AT SIDE INLET CONNECTIONS.

GEOTEXTILE MUST EXTEND 6" (150 mm)

PAST CHAMBER FOOT

INSERTA TEE TO BE

INSTALLED, CENTERED

OVER CORRUGATION

SIDE VIEWSECTION A-A

A

A

DO NOT INSTALL

INSERTA-TEE AT

CHAMBER JOINTS

NOTE:
PART NUMBERS WILL VARY BASED ON INLET PIPE MATERIALS.

CONTACT STORMTECH FOR MORE INFORMATION.

CHAMBER MAX DIAMETER OF
INSERTA TEE

HEIGHT FROM BASE OF
CHAMBER (X)

SC-310

6" (150 mm) 4" (100 mm)

SC-740

10" (250 mm) 4" (100 mm)

DC-780

10" (250 mm) 4" (100 mm)

MC-3500

12" (300 mm) 6" (150 mm)

MC-4500

12" (300 mm) 8" (200 mm)

INSERTA TEE FITTINGS AVAILABLE FOR SDR 26, SDR 35, SCH 40 IPS

GASKETED & SOLVENT WELD, N-12, HP STORM, C-900 OR DUCTILE IRON

(X)
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MC-SERIES END CAP INSERTION DETAIL
NTS

NOTE: MANIFOLD STUB MUST BE LAID HORIZONTAL

FOR A PROPER FIT IN END CAP OPENING.

12" (300 mm)

MIN SEPARATION

12" (300 mm) MIN INSERTION

MANIFOLD HEADER

MANIFOLD STUB

STORMTECH END CAP

12" (300 mm)

MIN SEPARATION

12" (300 mm)

MIN INSERTION

MANIFOLD HEADER

MANIFOLD STUB
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