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UTILITY COLOR CODES

COLOR CODES

RED CAUTION BURIED ELECTRIC POWER LINES, CABLES, CONDUITS, AND LIGHTING
CABLES

YELLOW CAUTION GAS, OIL, STEAM, PETROLEUM, OR GASEOUS MATERIALS

ORANGE CAUTION COMMUNICATIONS, ALARM OR SIGNAL LINES, CABLES, OR CONDUITS

BLUE CAUTION POTABLE WATER

PURPLE CAUTION RECLAIMED WATER, IRRIGATION AMD SLURRY LINES

GREEN CAUTION SEWER, DRAIN LINES, AND FORCE MAIN
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WESTEND DEVELOPMENT  TABULATIONS:
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PARKS  TABULATIONS:

NOTE:

· SEE SHEET L002 FOR GREATER DETAIL FOR PARK-SPECIFIC OPEN SPACE.
· BLOCK P TO BE EXCLUDED FROM CANOPY COVERAGE CALCULATIONS PER CDD CONDITION #19.



FILE No.

D
A

TE
:

C
.I.

=
SC

A
LE

:

OF

SHEET

PL
A

N
 D

A
TE

DE
SC

RI
PT

IO
N

DA
TE

No
.

R
EV

IS
IO

N
S

Pl
an

ne
rs 

 E
ng

in
ee

rs 
 L

an
ds

ca
pe

 A
rc

hi
tec

ts 
 L

an
d 

Su
rv

ey
or

sUr
ba

n,
 L

td
.

TM

ww
w.

ur
ba

n-
ltd

.co
m

G
E

N
E

R
A

L
 N

O
T

E
S 

&
 D

E
T

A
IL

S

L
A

N
D

M
A

R
K

 M
A

L
L

 R
E

D
E

V
E

L
O

PM
E

N
T

PR
EL

IM
IN

A
R

Y
 S

IT
E 

PL
A

N
 - 

PA
R

K
S

C
IT

Y
 O

F 
A

L
E

X
A

N
D

R
IA

, V
IR

G
IN

IA
N

/A
N

/A
N

O
V

., 
20

22

03B

47

DSUP-13089

0
5/

26
/2

0
23

42
00

 D
 T

EC
HN

OL
OG

Y 
CT

.
CH

AN
TI

LL
Y,

 V
A.

 2
01

51
TE

L.
 7

03
.6

42
.2

30
6

FA
X 

70
3.

37
8.

78
88



UP

UP

C1

L1
C2

L2

L3

L4

L5

C3

L6

L7

L8

L9

C4

L10

C5

L11

C6

L12

C7
C8

L13
L14

L15 L16

SOUTH VAN DORN STREET

VARIABLE W
IDTH R/W

PUBLIC STREET

DUKE STREET
ROUTE #236

VARIABLE WIDTH R/W

PUBLIC STREET

HENRY G. SHIRLEY MEMORIAL HIGHWAY

INTERSTATE #395

VARIABLE WIDTH R/W

PUBLIC STREET

N
O

R
TH

 V
A

N
 D

O
R

N
 S

TR
EE

T
V

A
R

IA
B

LE
 W

ID
TH

 R
/W

PU
B

LI
C

 S
TR

EE
T

SO
UT

H 
W

AL
KE

R 
ST

RE
ET

MASTER LANDMARK
DEVELOPMENT PARCEL

EX. VZN 6'x12'x9' MH

FILE No.

D
A

TE
:

C
.I.

=
SC

A
LE

:

OF

SHEET

PL
A

N
 D

A
TE

DE
SC

RI
PT

IO
N

DA
TE

No
.

R
EV

IS
IO

N
S

Pl
an

ne
rs 

 E
ng

in
ee

rs 
 L

an
ds

ca
pe

 A
rc

hi
tec

ts 
 L

an
d 

Su
rv

ey
or

sUr
ba

n,
 L

td
.

TM

ww
w.

ur
ba

n-
ltd

.co
m

PR
O

PE
R

T
Y

 E
X

H
IB

IT

L
A

N
D

M
A

R
K

 M
A

L
L

 R
E

D
E

V
E

L
O

PM
E

N
T

PR
EL

IM
IN

A
R

Y
 S

IT
E 

PL
A

N
 - 

PA
R

K
S

-
C

IT
Y

 O
F 

A
L

E
X

A
N

D
R

IA
, V

IR
G

IN
IA

1"
=

10
0'

N
/A

N
O

V
., 

20
22

04

47

DSUP-13089

0
5/

26
/2

0
23

42
00

 D
 T

EC
HN

OL
OG

Y 
CT

.
CH

AN
TI

LL
Y,

 V
A.

 2
01

51
TE

L.
 7

03
.6

42
.2

30
6

FA
X 

70
3.

37
8.

78
88

LINE AND CURVE TABLE FOR
MASTER LANDMARK PARCEL

LINE AND CURVE TABLE FOR PARKS

PARKS AREA
BLOCK F:  31,872 SF OR 0.732 AC
BLOCK N:  22,509 SF OR 0.517 AC
BLOCK R: 21,009 SF OR 0.482 AC
BLOCK P: 128,715 SF OR 2.955 AC

PARKS BOUNDARY
DSUP APPLICATION AREA

LEGEND

0

            1"=100'

50' 100' 200'

SCALE:

NOTES:

1. LOT NUMBERS IN THE 800 SERIES REFLECT A 3RD SUBDIVISION PLAT  AND
RESUBDIVISION OF LOT 704, 707 AND 708 ASSOCIATED WITH DSUP #2022-10015,
DSUP #2022-10016, AND DSUP #2022-10017 NOT YET RECORDED . LOT NUMBERS
IN THE 700 SERIES WERE CREATED VIA DEED OF SUBDIVISION RECORDED IN
INSTRUMENT 230002110 AND RE-RECORDED IN INSTRUMENT _________”
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DSUP APPLICATION
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SEE SHEET 07

SOIL INFORMATION

SOILS LEGEND

PARKS BOUNDARY

LIMITS OF DISTURBANCE

LEGEND

NOTESNOTES

SEE SHEET 07

SEE SHEET 08

SEE SHEET 09

SEE SHEET 10

NOTES:

1. EXISTING CONDITIONS ON THIS PLAN WAS TAKEN FROM THE PROPOSED
INFRASTRUCTURE SITE PLAN (DSP #2021-00012). ANY DEVIATION FROM THE
INFRASTRUCTURE PLAN MAY REQUIRE FUTURE SITE PLAN AMENDMENTS FOR
THIS PLAN.

2. LOT NUMBERS IN THE 800 SERIES REFLECT A 3RD SUBDIVISION PLAT  AND
RESUBDIVISION OF LOT 704, 707 AND 708 ASSOCIATED WITH DSUP #2022-10015,
DSUP #2022-10016, AND DSUP #2022-10017 NOT YET RECORDED . LOT NUMBERS
IN THE 700 SERIES WERE CREATED VIA DEED OF SUBDIVISION RECORDED IN
INSTRUMENT 230002110 AND RE-RECORDED IN INSTRUMENT _________”
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1. EXISTING CONDITIONS ON THIS PLAN WAS TAKEN FROM THE PROPOSED
INFRASTRUCTURE SITE PLAN (DSP #2021-00012). ANY DEVIATION FROM THE
INFRASTRUCTURE PLAN MAY REQUIRE FUTURE SITE PLAN AMENDMENTS FOR
THIS PLAN.

2. LOT NUMBERS IN THE 800 SERIES REFLECT A 3RD SUBDIVISION PLAT  AND
RESUBDIVISION OF LOT 704, 707 AND 708 ASSOCIATED WITH DSUP #2022-10015,
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1. EXISTING CONDITIONS ON THIS PLAN WAS TAKEN FROM THE PROPOSED
INFRASTRUCTURE SITE PLAN (DSP #2021-00012). ANY DEVIATION FROM THE
INFRASTRUCTURE PLAN MAY REQUIRE FUTURE SITE PLAN AMENDMENTS FOR
THIS PLAN.

2. ALL ADJOINING PROPERTY LINES AND LOT NUMBERS SHOWN HEREON
REFLECT A 3RD SUBDIVISION PLAT  AND RESUBDIVISION OF LOT 704, 707 AND
708 ASSOCIATED WITH DSUP #2022-10015, DSUP #2022-10016, AND DSUP
#2022-10017 NOT YET RECORDED .
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1. EXISTING CONDITIONS ON THIS PLAN WAS TAKEN FROM THE PROPOSED
INFRASTRUCTURE SITE PLAN (DSP #2021-00012). ANY DEVIATION FROM THE
INFRASTRUCTURE PLAN MAY REQUIRE FUTURE SITE PLAN AMENDMENTS FOR
THIS PLAN.

2. ALL ADJOINING PROPERTY LINES AND LOT NUMBERS SHOWN HEREON
REFLECT A 3RD SUBDIVISION PLAT  AND RESUBDIVISION OF LOT 704, 707 AND
708 ASSOCIATED WITH DSUP #2022-10015, DSUP #2022-10016, AND DSUP
#2022-10017 NOT YET RECORDED .
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1. EXISTING CONDITIONS ON THIS PLAN WAS TAKEN FROM THE PROPOSED
INFRASTRUCTURE SITE PLAN (DSP #2021-00012). ANY DEVIATION FROM THE
INFRASTRUCTURE PLAN MAY REQUIRE FUTURE SITE PLAN AMENDMENTS FOR
THIS PLAN.

2. ALL ADJOINING PROPERTY LINES AND LOT NUMBERS SHOWN HEREON
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1. EXISTING CONDITIONS ON THIS PLAN WAS TAKEN FROM THE PROPOSED
INFRASTRUCTURE SITE PLAN (DSP #2021-00012). ANY DEVIATION FROM THE
INFRASTRUCTURE PLAN MAY REQUIRE FUTURE SITE PLAN AMENDMENTS FOR
THIS PLAN.

2. ALL ADJOINING PROPERTY LINES AND LOT NUMBERS SHOWN HEREON
REFLECT A 3RD SUBDIVISION PLAT  AND RESUBDIVISION OF LOT 704, 707 AND
708 ASSOCIATED WITH DSUP #2022-10015, DSUP #2022-10016, AND DSUP
#2022-10017 NOT YET RECORDED .
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1. EXISTING CONDITIONS ON THIS PLAN WAS TAKEN FROM THE PROPOSED
INFRASTRUCTURE SITE PLAN (DSP #2021-00012). ANY DEVIATION FROM THE
INFRASTRUCTURE PLAN MAY REQUIRE FUTURE SITE PLAN AMENDMENTS FOR
THIS PLAN.

2. ALL ADJOINING PROPERTY LINES AND LOT NUMBERS SHOWN HEREON
REFLECT A 3RD SUBDIVISION PLAT  AND RESUBDIVISION OF LOT 704, 707 AND
708 ASSOCIATED WITH DSUP #2022-10015, DSUP #2022-10016, AND DSUP
#2022-10017 NOT YET RECORDED .
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1. EXISTING CONDITIONS ON THIS PLAN WAS TAKEN FROM THE PROPOSED
INFRASTRUCTURE SITE PLAN (DSP #2021-00012). ANY DEVIATION FROM THE
INFRASTRUCTURE PLAN MAY REQUIRE FUTURE SITE PLAN AMENDMENTS FOR
THIS PLAN.

2. ALL ADJOINING PROPERTY LINES AND LOT NUMBERS SHOWN HEREON
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SWM POST - Study Point "2"

     
      

        
      

        
      

   

SWM POST OFFSITE Undetained Runoff Calculations
Curve Number Calculations

1 Year Flow Calculations

Time of Concentration Calculations

2 Year Flow Calculations

10 Year Flow Calculations

SWM POST Onsite DETAINED Runoff Calculations

1 Year Flow Calculations

Time of Concentration Calculations

2 Year Flow Calculations

10 Year Flow Calculations

2 Year Flow Calculations

10 Year Flow Calculations

STUDY POINT 2 SWM POST FLOWS

1 Year Flow Calculations

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Runoff = 30.45 cfs @ 12.08 hrs,  Volume= 82,745 cf,  Depth>2.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Landmark Mall 24-hr S1 1-yr  Rainfall=2.70"

Area (ac) CN Description
11.210 95 Urban commercial, 85% imp, HSG D
1.682 15.00% Pervious Area
9.529 85.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Runoff = 36.77 cfs @ 12.08 hrs,  Volume= 101,658 cf,  Depth>2.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Landmark Mall 24-hr S1 2-yr  Rainfall=3.20"

Runoff = 55.39 cfs @ 12.08 hrs,  Volume= 177,387 cf,  Depth>4.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Landmark Mall 24-hr S1 10-yr  Rainfall=5.20"

VAULT #3

Runoff = 56.31 cfs @ 12.08 hrs,  Volume= 153,015 cf,  Depth> 2.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Landmark Mall 24-hr S1 1-yr  Rainfall=2.70"

Area (ac) CN Description
20.730 95
20.730

Runoff = 68.00 cfs @ 12.08 hrs,  Volume= 187,991 cf,  Depth> 2.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Landmark Mall 24-hr S1 2-yr  Rainfall=3.20"

Runoff = 102.42 cfs @ 12.08 hrs,  Volume= 328,031 cf,  Depth> 4.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Landmark Mall 24-hr S1 10-yr  Rainfall=5.20"

Inflow Area = 902,999 sf, 0.00% Impervious,  Inflow Depth > 4.36"    for  10-yr event
Inflow = 102.42 cfs @ 12.08 hrs,  Volume= 328,031 cf
Outflow = 80.15 cfs @ 12.17 hrs,  Volume= 326,881 cf,  Atten= 22%,  Lag= 5.0 min
Primary = 80.15 cfs @ 12.17 hrs,  Volume= 326,881 cf

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Peak Elev= 179.80' @ 12.17 hrs   Surf.Area= 8,192 sf   Storage= 81,456 cf

Plug-Flow detention time= 48.0 min calculated for 326,718 cf (100% of inflow)
Center-of-Mass det. time= 46.4 min ( 785.0 - 738.7 )

Primary OutFlow   Max=80.11 cfs @ 12.17 hrs  HW=179.80'   (Free Discharge)
1=Culvert  (Passes 80.11 cfs of 361.20 cfs potential flow)

2=Orifice/Grate   (Orifice Controls 11.30 cfs @ 16.27 fps)
3=Orifice/Grate   (Orifice Controls 45.22 cfs @ 5.65 fps)
4=Orifice/Grate   (Orifice Controls 23.58 cfs @ 4.72 fps)

Inflow Area = 902,999 sf, 0.00% Impervious,  Inflow Depth > 2.50"    for  2-yr event
Inflow = 68.00 cfs @ 12.08 hrs,  Volume= 187,991 cf
Outflow = 22.60 cfs @ 12.39 hrs,  Volume= 187,991 cf,  Atten= 67%,  Lag= 18.6 min
Primary = 22.60 cfs @ 12.39 hrs,  Volume= 187,991 cf

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Peak Elev= 178.32' @ 12.39 hrs   Surf.Area= 8,192 sf   Storage= 70,716 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 57.7 min ( 809.5 - 751.8 )

Primary OutFlow   Max=22.59 cfs @ 12.39 hrs  HW=178.32'   (Free Discharge)
1=Culvert  (Passes 22.59 cfs of 323.80 cfs potential flow)

2=Orifice/Grate   (Orifice Controls 10.54 cfs @ 15.18 fps)
3=Orifice/Grate   (Orifice Controls 12.05 cfs @ 3.14 fps)
4=Orifice/Grate   ( Controls 0.00 cfs)

Inflow Area = 902,999 sf, 0.00% Impervious,  Inflow Depth > 2.03"    for  1-yr event
Inflow = 56.31 cfs @ 12.08 hrs,  Volume= 153,015 cf
Outflow = 10.03 cfs @ 12.63 hrs,  Volume= 153,017 cf,  Atten= 82%,  Lag= 32.8 min
Primary = 10.03 cfs @ 12.63 hrs,  Volume= 153,017 cf

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Peak Elev= 177.36' @ 12.63 hrs   Surf.Area= 8,192 sf   Storage= 63,787 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 60.8 min ( 817.3 - 756.5 )

Primary OutFlow   Max=10.02 cfs @ 12.63 hrs  HW=177.36'   (Free Discharge)
1=Culvert  (Passes 10.02 cfs of 295.09 cfs potential flow)

2=Orifice/Grate   (Orifice Controls 10.02 cfs @ 14.43 fps)
3=Orifice/Grate   (Orifice Controls 0.00 cfs @ 0.10 fps)
4=Orifice/Grate   ( Controls 0.00 cfs)

1 YEAR EVENT SUMMARY

2 YEAR EVENT SUMMARY

10 YEAR EVENT SUMMARY

Inflow Area = 1,391,306 sf, 29.83% Impervious,  Inflow Depth > 2.03"    for  1-yr event
Inflow = 37.61 cfs @ 12.09 hrs,  Volume= 235,762 cf
Primary = 37.61 cfs @ 12.09 hrs,  Volume= 235,762 cf,  Atten= 0%,  Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs

Inflow Area = 1,391,306 sf, 29.83% Impervious,  Inflow Depth > 2.50"    for  2-yr event
Inflow = 44.83 cfs @ 12.09 hrs,  Volume= 289,649 cf
Primary = 44.83 cfs @ 12.09 hrs,  Volume= 289,649 cf,  Atten= 0%,  Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs

Inflow Area = 1,391,306 sf, 29.83% Impervious,  Inflow Depth > 4.35"    for  10-yr event
Inflow = 126.27 cfs @ 12.14 hrs,  Volume= 504,268 cf
Primary = 126.27 cfs @ 12.14 hrs,  Volume= 504,268 cf,  Atten= 0%,  Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs

Elevation
(feet)

Storage
(cubic-feet)

167.96 0
168.26 0
168.56 121
168.86 2,291
169.16 4,461
169.46 6,631
169.76 8,801
170.06 10,972
170.36 13,142
170.66 15,312
170.96 17,482
171.26 19,652
171.56 21,823
171.86 23,993
172.16 26,163
172.46 28,333
172.76 30,503
173.06 32,674
173.36 34,844
173.66 37,014
173.96 39,184
174.26 41,354
174.56 43,524
174.86 45,695
175.16 47,865
175.46 50,035
175.76 52,205
176.06 54,375
176.36 56,546
176.66 58,716
176.96 60,886
177.26 63,056
177.56 65,226
177.86 67,397
178.16 69,567
178.46 71,737
178.76 73,907
179.06 76,077
179.36 78,248
179.66 80,418
179.96 82,588
180.26 84,758
180.56 86,808
180.86 86,808

Primary
(cfs)
0.00
0.44
1.24
2.24
2.92
3.46
3.92
4.33
4.70
5.05
5.37
5.67
5.96
6.24
6.50
6.75
7.00
7.23
7.46
7.68
7.90
8.11
8.31
8.51
8.71
8.90
9.08
9.27
9.45
9.62
9.80
9.97

11.28
14.84
19.65
26.27
36.73
49.61
64.29
75.62
84.73
92.71
99.94

106.60

Volume Invert Avail.StorageStorage Description
#1A 167.96' 0 cf 32.00'W x 256.00'L x 13.17'H Field A

107,861 cf Overall - 107,861 cf Embedded = 0 cf  x 40.0% Voids
#2A 167.96' 86,808 cf Oldcastle StormCapture SC2  12'  x 64  Inside #1

Inside= 84.0"W x 144.0"H => 86.13 sf x 16.00'L = 1,378.0 cf
Outside= 96.0"W x 158.0"H => 105.33 sf x 16.00'L = 1,685.3 cf
4 Rows adjusted for 1,384.1 cf perimeter wall

86,808 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 167.96' 60.0"  Round Culvert   

L= 52.3' RCP, groove end w/headwall, Ke= 0.200 
Inlet / Outlet Invert= 167.96' / 167.67' S= 0.0055 '/' Cc= 0.900 
n= 0.011 Concrete pipe, straight & clean, Flow Area= 19.63 sf 

#2 Device 1 167.96' 10.0" W x 10.0" H Vert. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads 

#3 Device 1 177.36' 48.0" W x 24.0" H Vert. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads 

#4 Device 1 178.32' 60.0" W x 12.0" H Vert. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads 
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SWM POST - Study Point "1"

VAULT #4

     
      

        
      

   

     
      

   

VAULT #2

SWM POST Onsite DETAINED (VAULT #4) Runoff Calculations
Curve Number Calculations

1 Year Flow Calculations

Time of Concentration Calculations

2 Year Flow Calculations

10 Year Flow Calculations

Runoff = 23.76 cfs @ 12.08 hrs,  Volume= 68,545 cf,  Depth>2.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Landmark Mall 24-hr S1 1-yr  Rainfall=2.70"

Area (ac) CN Description
8.060 98 Paved parking, HSG D
8.060 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Runoff = 28.16 cfs @ 12.08 hrs,  Volume= 82,450 cf,  Depth>2.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Landmark Mall 24-hr S1 2-yr  Rainfall=3.20"

Runoff = 40.96 cfs @ 12.08 hrs,  Volume= 137,581 cf,  Depth>4.70"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Landmark Mall 24-hr S1 10-yr  Rainfall=5.20"

SWM POST OFFSITE Undetained Runoff Calculations
Curve Number Calculations

1 Year Flow Calculations

Time of Concentration Calculations

2 Year Flow Calculations

10 Year Flow Calculations

SWM POST Onsite DETAINED (VAULT #2) Runoff Calculations
Curve Number Calculations

1 Year Flow Calculations

Time of Concentration Calculations

2 Year Flow Calculations

10 Year Flow Calculations

1 Year Flow Calculations

2 Year Flow Calculations

10 Year Flow Calculations

STUDY POINT 1 SWM POST FLOWS

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Runoff = 47.42 cfs @ 12.08 hrs,  Volume= 128,878 cf,  Depth> 2.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Landmark Mall 24-hr S1 1-yr  Rainfall=2.70"

Area (ac) CN Description
* 17.460 95

17.460

Runoff = 57.27 cfs @ 12.08 hrs,  Volume= 158,337 cf,  Depth> 2.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Landmark Mall 24-hr S1 2-yr  Rainfall=3.20"

Runoff = 86.27 cfs @ 12.08 hrs,  Volume= 276,287 cf,  Depth> 4.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Landmark Mall 24-hr S1 10-yr  Rainfall=5.20"

1 YEAR EVENT SUMMARY

2 YEAR EVENT SUMMARY

10 YEAR EVENT SUMMARY

1 YEAR EVENT SUMMARY

2 YEAR EVENT SUMMARY

10 YEAR EVENT SUMMARY

Inflow Area = 760,558 sf, 0.00%  Impervious,  Inflow Depth > 2.03"    for  1-yr event
Inflow = 47.42 cfs @ 12.08 hrs,  Volume= 128,878 cf
Outflow = 23.00 cfs @ 12.27 hrs,  Volume= 127,952 cf,  Atten= 52%,  Lag= 11.1 min
Primary = 23.00 cfs @ 12.27 hrs,  Volume= 127,952 cf

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Peak Elev= 189.98' @ 12.27 hrs   Surf.Area= 4,200 sf   Storage= 25,360 cf

Plug-Flow detention time= 15.8 min calculated for 127,888 cf (99% of inflow)
Center-of-Mass det. time= 12.7 min ( 769.2 - 756.5 )

Primary OutFlow  Max=23.00 cfs @ 12.27 hrs  HW=189.98'   (Free Discharge)
1=Culvert  (Passes 23.00 cfs of 222.28 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 23.00 cfs @ 11.50 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)
4=Orifice/Grate  ( Controls 0.00 cfs)

Inflow Area = 760,558 sf, 0.00% Impervious,  Inflow Depth > 2.50"    for  2-yr event
Inflow = 57.27 cfs @ 12.08 hrs,  Volume= 158,337 cf
Outflow = 33.40 cfs @ 12.23 hrs,  Volume= 157,324 cf,  Atten= 42%,  Lag= 8.6 min
Primary = 33.40 cfs @ 12.23 hrs,  Volume= 157,324 cf

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Peak Elev= 191.15' @ 12.23 hrs   Surf.Area= 4,200 sf   Storage= 30,290 cf

Plug-Flow detention time= 15.5 min calculated for 157,324 cf (99% of inflow)
Center-of-Mass det. time= 12.7 min ( 764.5 - 751.8 )
Primary OutFlow  Max=33.38 cfs @ 12.23 hrs  HW=191.15'   (Free Discharge)

1=Culvert  (Passes 33.38 cfs of 256.50 cfs potential flow)
2=Orifice/Grate  (Orifice Controls 25.25 cfs @ 12.63 fps)
3=Orifice/Grate  (Orifice Controls 8.13 cfs @ 3.47 fps)
4=Orifice/Grate  (Orifice Controls 0.00 cfs @ 0.09 fps)

Inflow Area = 760,558 sf, 0.00% Impervious,  Inflow Depth > 4.36"    for  10-yr event
Inflow = 86.27 cfs @ 12.08 hrs,  Volume= 276,287 cf
Outflow = 75.01 cfs @ 12.14 hrs,  Volume= 274,936 cf ,  Atten= 13%,  Lag= 3.5 min
Primary = 75.01 cfs @ 12.14 hrs,  Volume= 274,936 cf

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Peak Elev= 192.86' @ 12.14 hrs   Surf.Area= 4,200 sf   Storage= 37,472 cf

Plug-Flow detention time= 12.9 min calculated for 274,798 cf (99% of inflow)
Center-of-Mass det. time= 10.7 min ( 749.4 - 738.7 )

Primary OutFlow  Max=74.94 cfs @ 12.14 hrs  HW=192.86'   (Free Discharge)
1=Culvert  (Passes 74.94 cfs of 299.43 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 28.22 cfs @ 14.11 fps)
3=Orifice/Grate  (Orifice Controls 18.02 cfs @ 7.21 fps)
4=Orifice/Grate  (Orifice Controls 28.71 cfs @ 4.20 fps)

Runoff = 16.82 cfs @ 12.15 hrs ,  Volume= 54,327 cf,  Depth>2.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Landmark Mall 24-hr S1 1-yr  Rainfall=2.70"

Area (ac) CN Description
7.370 95 Urban commercial, 85% imp, HSG D
1.106 15.00% Pervious Area
6.264 85.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 Direct Entry, 

Runoff = 20.36 cfs @ 12.15 hrs ,  Volume= 66,748 cf,  Depth>2.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Landmark Mall 24-hr S1 2-yr  Rainfall=3.20"

Runoff = 31.07 cfs @ 12.15 hrs ,  Volume= 116,470 cf,  Depth>4.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Landmark Mall 24-hr S1 10-yr  Rainfall=5.20"

Inflow Area = 1,432,688 sf, 43.55%  Impervious,  Inflow Depth > 2.07"    for  1-yr event
Inflow = 41.05 cfs @ 12.18 hrs,  Volume= 247,607 cf
Primary = 41.05 cfs @ 12.18 hrs,  Volume= 247,607 cf ,  Atten= 0% ,  Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs

Inflow Area = 1,432,688 sf, 43.55%  Impervious,  Inflow Depth > 2.53"    for  2-yr event
Inflow = 54.68 cfs @ 12.20 hrs,  Volume= 302,228 cf
Primary = 54.68 cfs @ 12.20 hrs,  Volume= 302,228 cf ,  Atten= 0% ,  Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs

Inflow Area = 1,432,688 sf, 43.55%  Impervious,  Inflow Depth > 4.36"    for  10-yr event
Inflow = 122.80 cfs @ 12.15 hrs,  Volume= 520,300 cf
Primary = 122.80 cfs @ 12.15 hrs,  Volume= 520,300 cf ,  Atten= 0% ,  Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs

Inflow Area = 351,094 sf, 100.00% Impervious,  Inflow Depth > 2.34"    for  1-yr event
Inflow = 23.76 cfs @ 12.08 hrs ,  Volume= 68,545 cf
Outflow = 2.82 cfs @ 12.70 hrs ,  Volume= 65,328 cf,  Atten= 88%,  Lag= 37.1 min
Primary = 2.82 cfs @ 12.70 hrs ,  Volume= 65,328 cf

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Peak Elev= 181.13' @ 12.70 hrs   Surf.Area= 4,200 sf   Storage= 34,144 cf

Plug-Flow detention time= 139.1 min calculated for 65,328 cf (95% of inflow)
Center-of-Mass det. time= 120.2 min ( 853.0 - 732.9 )

Primary OutFlow  Max=2.82 cfs @ 12.70 hrs  HW=181.13'   (Free Discharge)
1=Culvert  (Passes 2.82 cfs of 109.54 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 2.82 cfs @ 13.52 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)
4=Orifice/Grate  ( Controls 0.00 cfs)

Inflow Area = 351,094 sf ,100.00% Impervious,  Inflow Depth > 2.82"    for  2-yr event
Inflow = 28.16 cfs @ 12.08 hrs,  Volume= 82,450 cf
Outflow = 6.45 cfs @ 12.57 hrs,  Volume= 78,156 cf,  Atten= 77%,  Lag= 29.2 min
Primary = 6.45 cfs @ 12.57 hrs,  Volume= 78,156 cf

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Peak Elev= 182.18' @ 12.57 hrs   Surf.Area= 4,200 sf   Storage= 38,554 cf

Plug-Flow detention time= 132.1 min calculated for 78,156 cf (95% of inflow)
Center-of-Mass det. time= 111.4 min ( 840.9 - 729.5 )

Primary OutFlow  Max=6.45 cfs  @ 12.57 hrs  HW=182.18'   (Free Discharge)
1=Culvert  (Passes 6.45 cfs of 117.90 cfs potential flow)

2=Orifice/Grate   (Orifice Controls 3.00 cfs @ 14.39 fps)
3=Orifice/Grate   (Orifice Controls 3.45 cfs @ 3.29 fps)
4=Orifice/Grate   ( Controls 0.00 cfs)

Inflow Area = 351,094 sf ,100.00% Impervious,  Inflow Depth > 4.70"    for  10-yr event
Inflow = 40.96 cfs @ 12.08 hrs,  Volume= 137,581 cf
Outflow = 20.81 cfs @ 12.27 hrs,  Volume= 128,895 cf,  Atten= 49%,  Lag= 11.3 min
Primary = 20.81 cfs @ 12.27 hrs,  Volume= 128,895 cf

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Peak Elev= 184.27' @ 12.27 hrs   Surf.Area= 4,200 sf   Storage= 47,350 cf

Plug-Flow detention time= 103.9 min calculated for 128,895 cf (94% of inflow)
Center-of-Mass det. time= 78.6 min ( 797.8 - 719.2 )

Primary OutFlow  Max=20.81 cfs  @ 12.27 hrs  HW=184.27'   (Free Discharge)
1=Culvert  (Passes 20.81 cfs of 133.00 cfs potential flow)

2=Orifice/Grate   (Orifice Controls 3.33 cfs @ 15.99 fps)
3=Orifice/Grate   (Orifice Controls 8.40 cfs @ 7.75 fps)
4=Orifice/Grate   (Orifice Controls 9.08 cfs @ 6.05 fps)
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SWM PRE - Study Point "1"

SWM PRE OFFSITE Undetained Runoff Calculations
Curve Number Calculations

1 Year Flow Calculations

Time of Concentration Calculations

2 Year Flow Calculations

10 Year Flow Calculations

SWM PRE Onsite UNDETAINED Runoff Calculations
Curve Number Calculations

1 Year Flow Calculations

Time of Concentration Calculations

2 Year Flow Calculations

10 Year Flow Calculations

1 Year Flow Calculations

2 Year Flow Calculations

10 Year Flow Calculations

STUDY POINT 1 SWM PRE FLOWS

SWM PRE - Study Point "2"

SWM PRE OFFSITE Undetained Runoff Calculations
Curve Number Calculations

1 Year Flow Calculations

Time of Concentration Calculations

2 Year Flow Calculations

10 Year Flow Calculations

Curve Number Calculations

1 Year Flow Calculations

Time of Concentration Calculations

2 Year Flow Calculations

10 Year Flow Calculations

1 Year Flow Calculations

2 Year Flow Calculations

10 Year Flow Calculations

STUDY POINT 2 SWM PRE FLOWS

Runoff = 52.17 cfs @ 12.09 hrs,  Volume= 136,159 cf,  Depth> 1.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Landmark Mall 24-hr S1 1-yr  Rainfall=2.70"

Area (ac) CN Description
11.210 98 Paved parking, HSG D
16.130 80 >75% Grass cover, Good, HSG D
27.340 87 Weighted Average
16.130 59.00% Pervious Area
11.210 41.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Runoff = 67.33 cfs @ 12.09 hrs,  Volume= 176,935 cf,  Depth> 1.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Landmark Mall 24-hr S1 2-yr  Rainfall=3.20"

Runoff = 116.25 cfs @ 12.09 hrs,  Volume= 348,346 cf,  Depth> 3.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Landmark Mall 24-hr S1 10-yr  Rainfall=5.20"

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Runoff = 106.06 cfs @ 12.03 hrs,  Volume= 255,599 cf,  Depth> 3.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Landmark Mall 24-hr S1 10-yr  Rainfall=5.20"

Runoff = 62.66 cfs @ 12.03 hrs,  Volume= 129,838 cf,  Depth> 1.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Landmark Mall 24-hr S1 2-yr  Rainfall=3.20"

Runoff = 48.77 cfs @ 12.03 hrs,  Volume= 99,926 cf,  Depth> 1.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Landmark Mall 24-hr S1 1-yr  Rainfall=2.70"

Area (ac) CN Description
8.210 98 Paved parking, HSG D

11.820 80 >75% Grass cover, Good, HSG D
20.030 87 Weighted Average
11.820 59.01% Pervious Area
8.210 40.99% Impervious Area

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

5.0 Direct Entry, 

Runoff = 33.04 cfs @ 12.08 hrs,  Volume= 95,334 cf,  Depth> 2.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Landmark Mall 24-hr S1 1-yr  Rainfall=2.70"

Area (ac) CN Description
11.210 98 Urban commercial, 85% imp, HSG D
1.682 15.00% Pervious Area
9.529 85.00% Impervious Area

Runoff = 39.16 cfs @ 12.08 hrs,  Volume= 114,673 cf,  Depth> 2.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Landmark Mall 24-hr S1 2-yr  Rainfall=3.20"

Runoff = 56.97 cfs @ 12.08 hrs,  Volume= 191,351 cf,  Depth> 4.70"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Landmark Mall 24-hr S1 10-yr  Rainfall=5.20"

Inflow Area = 1,360,814 sf,56.78% Impervious,  Inflow Depth > 3.94"    for  10-yr event
Inflow = 153.75 cfs @ 12.04 hrs ,  Volume= 446,950 cf
Primary = 153.75 cfs @ 12.04 hrs ,  Volume= 446,950 cf,  Atten= 0%,  Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs

Inflow Area = 1,360,814 sf,56.78%  Impervious,  Inflow Depth > 2.16"    for  2-yr event
Inflow = 95.46 cfs @ 12.04 hrs ,  Volume= 244,511 cf
Primary = 95.46 cfs @ 12.04 hrs ,  Volume= 244,511 cf,  Atten= 0%,  Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs

Inflow Area = 1,360,814 sf,56.78% Impervious,  Inflow Depth > 1.72"    for  1-yr event
Inflow = 76.56 cfs @ 12.04 hrs ,  Volume= 195,259 cf
Primary = 76.56 cfs @ 12.04 hrs ,  Volume= 195,259 cf,  Atten= 0%,  Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs

SWM PRE ONSITE Undetained Runoff Calculations

Runoff = 16.82 cfs @ 12.15 hrs ,  Volume= 54,327 cf ,  Depth>2.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Landmark Mall 24-hr S1 1-yr  Rainfall=2.70"

Area (ac) CN Description
* 7.370 95

7.370 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 Direct Entry, 

Runoff = 20.36 cfs @ 12.15 hrs ,  Volume= 66,748 cf,  Depth>2.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Landmark Mall 24-hr S1 2-yr  Rainfall=3.20"

Runoff = 31.07 cfs @ 12.15 hrs ,  Volume= 116,470 cf,  Depth>4.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Landmark Mall 24-hr S1 10-yr  Rainfall=5.20"

Inflow Area = 1,511,968 sf, 32.30% Impervious,  Inflow Depth > 1.51"    for  1-yr event
Inflow = 67.19 cfs @ 12.10 hrs,  Volume= 190,486 cf
Primary = 67.19 cfs @ 12.10 hrs,  Volume= 190,486 cf,  Atten= 0%,  Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs

Inflow Area = 1,511,968 sf, 32.30% Impervious,  Inflow Depth > 1.93"    for  2-yr event
Inflow = 85.47 cfs @ 12.10 hrs,  Volume= 243,683 cf
Primary = 85.47 cfs @ 12.10 hrs,  Volume= 243,683 cf,  Atten= 0%,  Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs

Inflow Area = 1,511,968 sf, 32.30% Impervious,  Inflow Depth > 3.69"    for  10-yr event
Inflow = 143.92 cfs @ 12.10 hrs,  Volume= 464,816 cf
Primary = 143.92 cfs @ 12.10 hrs,  Volume= 464,816 cf,  Atten= 0%,  Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
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SWM POST - Study Point "1"

     
      

        
      

   

     
      

   

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

183.94 4,200 0
184.14 4,200 840
184.34 4,200 1,680
184.54 4,200 2,520
184.74 4,200 3,360
184.94 4,200 4,200
185.14 4,200 5,040
185.34 4,200 5,880
185.54 4,200 6,720
185.74 4,200 7,560
185.94 4,200 8,400
186.14 4,200 9,240
186.34 4,200 10,080
186.54 4,200 10,920
186.74 4,200 11,760
186.94 4,200 12,600
187.14 4,200 13,440
187.34 4,200 14,280
187.54 4,200 15,120
187.74 4,200 15,960
187.94 4,200 16,800
188.14 4,200 17,640
188.34 4,200 18,480
188.54 4,200 19,320
188.74 4,200 20,160
188.94 4,200 21,000
189.14 4,200 21,840
189.34 4,200 22,680
189.54 4,200 23,520
189.74 4,200 24,360
189.94 4,200 25,200
190.14 4,200 26,040
190.34 4,200 26,880
190.54 4,200 27,720
190.74 4,200 28,560
190.94 4,200 29,400
191.14 4,200 30,240
191.34 4,200 31,080
191.54 4,200 31,920
191.74 4,200 32,760
191.94 4,200 33,600
192.14 4,200 34,440
192.34 4,200 35,280
192.54 4,200 36,120
192.74 4,200 36,960
192.94 4,200 37,800
193.14 4,200 37,800

VAULT #2 VAULT #4

Volume Invert Avail.Storage Storage Description
#1 183.94' 37,800 cf Custom Stage Data (Prismatic)  Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

183.94 4,200 0 0
192.94 4,200 37,800 37,800

Device Routing     Invert Outlet Devices
#1 Primary 183.94' 60.0"  Round Culvert   

L= 87.6' RCP, groove end w/headwall, Ke= 0.200 
Inlet / Outlet Invert= 183.94' / 176.72' S= 0.0824 '/' Cc= 0.900 
n= 0.011 Concrete pipe, straight & clean, Flow Area= 19.63 sf 

#2 Device 1 183.94' 9.0" W x 8.0" H Vert. Orifice/Grate X 4.00    C= 0.600   
Limited to weir flow at low heads 

#3 Device 1 189.98' 24.0" W x 15.0" H Vert. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads 

#4 Device 1 191.15' 48.0" W x 24.0" H Vert. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads 

Primary
(cfs)
0.00
0.50
1.98
4.40
6.42
7.78
8.91
9.90

10.81
11.64
12.41
13.14
13.83
14.49
15.11
15.72
16.30
16.86
17.40
17.92
18.43
18.93
19.41
19.89
20.35
20.80
21.24
21.67
22.10
22.51
22.92
23.73
25.10
26.79
28.74
30.90
33.25
36.61
40.49
44.78
49.45
54.46
59.78
65.40
71.29
77.44
83.83

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

Primary
(cfs)

Volume Invert Avail.Storage Storage Description
#1 173.00' 50,400 cf Custom Stage Data (Prismatic)  Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

173.00 4,200 0 0
185.00 4,200 50,400 50,400

Device Routing     Invert Outlet Devices

STORMWATER MANAGEMENT NARRATIVE

173.00 4,200 0
173.30 4,200 1,260
173.60 4,200 2,520
173.90 4,200 3,780
174.20 4,200 5,040
174.50 4,200 6,300
174.80 4,200 7,560
175.10 4,200 8,820
175.40 4,200 10,080
175.70 4,200 11,340
176.00 4,200 12,600
176.30 4,200 13,860
176.60 4,200 15,120
176.90 4,200 16,380
177.20 4,200 17,640
177.50 4,200 18,900
177.80 4,200 20,160
178.10 4,200 21,420
178.40 4,200 22,680
178.70 4,200 23,940
179.00 4,200 25,200
179.30 4,200 26,460
179.60 4,200 27,720
179.90 4,200 28,980
180.20 4,200 30,240
180.50 4,200 31,500
180.80 4,200 32,760
181.10 4,200 34,020
181.40 4,200 35,280
181.70 4,200 36,540
182.00 4,200 37,800
182.30 4,200 39,060
182.60 4,200 40,320
182.90 4,200 41,580
183.20 4,200 42,840
183.50 4,200 44,100
183.80 4,200 45,360
184.10 4,200 46,620
184.40 4,200 47,880
184.70 4,200 49,140
185.00 4,200 50,400

0.00
0.22
0.58
0.80
0.97
1.12
1.25
1.36
1.47
1.57
1.66
1.75
1.84
1.92
1.99
2.07
2.14
2.21
2.28
2.34
2.41
2.47
2.53
2.59
2.64
2.70
2.76
2.81
3.31
4.30
5.57
7.20
9.33

11.79
14.52
16.67
18.42
19.98
21.39
22.70
23.92

#1 Primary 173.00' 36.0"  Round Culvert   
L= 59.9' RCP, groove end w/headwall, Ke= 0.200 
Inlet / Outlet Invert= 173.00' / 170.66' S= 0.0391 '/' Cc= 0.900 
n= 0.013, Flow Area= 7.07 sf 

#2 Device 1 173.00' 5.0" W x 6.0" H Vert. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads 

#3 Device 1 181.13' 12.0" W x 13.0" H Vert. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads 

#4 Device 1 182.18' 18.0" W x 12.0" H Vert. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads 
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UP

UP

BLOCK J
BLOCK D

BLOCK E

BLOCK G

BLOCK H

BLOCK K

BLOCK L

BLOCK M

BLOCK L

BLOCK I

FFE=
95.00

BIKESHARE STATION

BIKESHARE STATION

OUTFALL POINT #2

OUTFALL POINT #1

FEMA ZONE
FLOODPLAIN
BOUNDARY

TIME OF
CONCENTRATION

TRAVEL PATH

TIME OF
CONCENTRATION

TRAVEL PATH

STUDY POINT "2":
ONSITE DA TO VAULT 3

DA = 20.73 AC
CN= 95

TC =  10 MINS OFFSITE UNDETAINED
DRAINAGE AREA

TO STUDY POINT "2"
DA = 11.21AC

CN= 95
TC =  10 MINS

STUDY POINT "1":
ONSITE DA TO VAULT 4

DA = 8.06 AC
CN= 98

TC =  10 MINS

OFFSITE UNDETAINED
DRAINAGE AREA

TO OUTFALL POINT "1"
DA = 0.86 AC

CN= 86
TC =  15 MINS

OFFSITE UNDETAINED
DRAINAGE AREA

TO OUTFALL POINT "2"
DA = 5.36 AC

CN= 92
TC =  10 MINS

OFFSITE UNDETAINED
DRAINAGE AREA

      TO STUDY POINT "1"
DA = 7.37 AC

CN= 95
TC =  15 MINS

STUDY POINT "1":
ONSITE DA TO VAULT 2

DA = 17.46 AC
CN= 95

TC =  10 MINS

OFFSITE UNDETAINED
DRAINAGE AREA

TO EX. CHANNEL
DA = 0.29 AC
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V2ALLOW=15 FPS V2ALLOW=15 FPS V2ALLOW=15 FPS

*MANMADE CHANNEL LINED WITH CONCRETE. PER TABLE 7-1 OF THE
VDOT DRAINAGE MANUAL, THE MAXIMUM ALLOWABLE VELOCITY IS
NOT APPLICABLE.

V2ALLOW= 13 FPSV2ALLOW= 13 FPSV2ALLOW= 13 FPS

Discharge: 52.77 cfs
Flow Area: 2.5 ft²
Wetted Perimeter: 5.5 ft
Hydraulic Radius: 5.5 in
Top Width: 5.07 ft
Normal Depth: 11.8 in
Critical Depth: 23.0 in
Critical Slope: 0.003 ft/ft
Velocity: 21.26 ft/s*
Velocity Head: 7.02 ft
Specific Energy: 8.00 ft
Froude Number: 5.355
Flow Type: Supercritical

Discharge: 52.77 cfs
Flow Area: 3.3 ft²
Wetted Perimeter: 14.5 ft
Hydraulic Radius: 2.7 in
Top Width: 14.30 ft
Normal Depth: 4.8 in
Critical Depth: 10.9 in
Critical Slope: 0.003 ft/ft
Velocity: 16.10 ft/s*
Velocity Head: 4.03 ft
Specific Energy: 4.42 ft
Froude Number: 5.927
Flow Type: Supercritical

Discharge: 52.77 cfs
Flow Area: 3.1 ft²
Wetted Perimeter: 7.9 ft
Hydraulic Radius: 4.8 in
Top Width: 7.71 ft
Normal Depth: 9.7 in
Critical Depth: 18.0 in
Critical Slope: 0.003 ft/ft
Velocity: 16.86 ft/s*
Velocity Head: 4.42 ft
Specific Energy: 5.23 ft
Froude Number: 4.665
Flow Type: Supercritical

Discharge: 54.39 cfs
Flow Area: 1.9 ft²
Wetted Perimeter: 5.0 ft
Hydraulic Radius: 4.7 in
Top Width: 4.69 ft
Normal Depth: 8.6 in
Critical Depth: 21.6 in
Critical Slope: 0.003 ft/ft
Velocity: 28.15 ft/s*
Velocity Head: 12.32 ft
Specific Energy: 13.03 ft
Froude Number: 7.737
Flow Type: Supercritical

Discharge: 54.39 cfs
Flow Area: 1.7 ft²
Wetted Perimeter: 3.9 ft
Hydraulic Radius: 5.3 in
Top Width: 3.16 ft
Normal Depth: 12.9 in
Critical Depth: 29.2 in
Critical Slope: 0.003 ft/ft
Velocity: 31.88 ft/s*
Velocity Head: 15.80 ft
Specific Energy: 16.88 ft
Froude Number: 7.653
Flow Type: Supercritical

Discharge: 54.39 cfs
Flow Area: 2.7 ft²
Wetted Perimeter: 8.8 ft
Hydraulic Radius: 3.7 in
Top Width: 8.69 ft
Normal Depth: 5.1 in
Critical Depth: 13.8 in
Critical Slope: 0.003 ft/ft
Velocity: 20.25 ft/s*
Velocity Head: 6.37 ft
Specific Energy: 6.80 ft
Froude Number: 6.421
Flow Type: Supercritical

Discharge: 60.84 cfs
Flow Area: 7.5 ft²
Wetted Perimeter: 12.8 ft
Hydraulic Radius: 7.1 in
Top Width: 12.57 ft
Normal Depth: 12.2 in
Critical Depth: 16.2 in
Critical Slope: 0.033 ft/ft
Velocity: 8.06 ft/s
Velocity Head: 1.01 ft
Specific Energy: 2.03 ft
Froude Number: 1.835
Flow Type: Supercritical

Discharge: 60.84 cfs
Flow Area: 6.8 ft²
Wetted Perimeter: 11.0 ft
Hydraulic Radius: 7.4 in
Top Width: 10.69 ft
Normal Depth: 14.7 in
Critical Depth: 19.5 in
Critical Slope: 0.032 ft/ft
Velocity: 9.01 ft/s
Velocity Head: 1.26 ft
Specific Energy: 2.49 ft
Froude Number: 1.999
Flow Type: Supercritical

Discharge: 60.84 cfs
Flow Area: 6.1 ft²
Wetted Perimeter: 8.1 ft
Hydraulic Radius: 9.0 in
Top Width: 7.00 ft
Normal Depth: 13.6 in
Critical Depth: 19.1 in
Critical Slope: 0.036 ft/ft
Velocity: 9.96 ft/s
Velocity Head: 1.54 ft
Specific Energy: 2.67 ft
Froude Number: 1.880
Flow Type: Supercritical

*MANMADE CHANNEL LINED WITH CONCRETE. PER TABLE 7-1 OF THE
VDOT DRAINAGE MANUAL, THE MAXIMUM ALLOWABLE VELOCITY IS
NOT APPLICABLE.

*MANMADE CHANNEL LINED WITH CONCRETE. PER TABLE 7-1 OF THE
VDOT DRAINAGE MANUAL, THE MAXIMUM ALLOWABLE VELOCITY IS
NOT APPLICABLE.

*MANMADE CHANNEL LINED WITH CONCRETE. PER TABLE 7-1 OF THE
VDOT DRAINAGE MANUAL, THE MAXIMUM ALLOWABLE VELOCITY IS
NOT APPLICABLE.

*MANMADE CHANNEL LINED WITH CONCRETE. PER TABLE 7-1 OF THE
VDOT DRAINAGE MANUAL, THE MAXIMUM ALLOWABLE VELOCITY IS
NOT APPLICABLE.

*MANMADE CHANNEL LINED WITH CONCRETE. PER TABLE 7-1 OF THE
VDOT DRAINAGE MANUAL, THE MAXIMUM ALLOWABLE VELOCITY IS
NOT APPLICABLE.

Discharge: 44.83 cfs
Flow Area: 3.5 ft²
Wetted Perimeter: 4.8 ft
Hydraulic Radius: 8.7 in
Top Width: 3.74 ft
Normal Depth: 15.4 in
Critical Depth: 24.0 in
Critical Slope: 0.013 ft/ft
Velocity: 12.84 ft/s
Velocity Head: 2.56 ft
Specific Energy: 3.85 ft
Froude Number: 2.342
Maximum Discharge: 215.34 cfs
Discharge Full: 200.18 cfs
Slope Full: 0.003 ft/ft
Flow Type: Supercritical

Discharge: 44.83 cfs
Flow Area: 3.5 ft²
Wetted Perimeter: 4.8 ft
Hydraulic Radius: 8.7 in
Top Width: 3.74 ft
Normal Depth: 15.4 in
Critical Depth: 24.0 in
Critical Slope: 0.013 ft/ft
Velocity: 12.84 ft/s
Velocity Head: 2.56 ft
Specific Energy: 3.85 ft
Froude Number: 2.342
Maximum Discharge: 215.34 cfs
Discharge Full: 200.18 cfs
Slope Full: 0.003 ft/ft
Flow Type: Supercritical

Discharge: 44.83 cfs
Flow Area: 3.5 ft²
Wetted Perimeter: 4.8 ft
Hydraulic Radius: 8.7 in
Top Width: 3.74 ft
Normal Depth: 15.4 in
Critical Depth: 24.0 in
Critical Slope: 0.013 ft/ft
Velocity: 12.84 ft/s
Velocity Head: 2.56 ft
Specific Energy: 3.85 ft
Froude Number: 2.342
Maximum Discharge: 215.34 cfs
Discharge Full: 200.18 cfs
Slope Full: 0.003 ft/ft
Flow Type: Supercritical
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Discharge: 118.46 cfs
Flow Area: 4.6 ft²
Wetted Perimeter: 7.4 ft
Hydraulic Radius: 7.4 in
Top Width: 6.86 ft
Normal Depth: 15.9 in
Critical Depth: 31.8 in
Critical Slope: 0.002 ft/ft
Velocity: 26.03 ft/s
Velocity Head: 10.53 ft
Specific Energy: 11.85 ft
Froude Number: 5.635
Flow Type: Supercritical

Discharge: 118.46 cfs
Flow Area: 5.5 ft²
Wetted Perimeter: 15.6 ft
Hydraulic Radius: 4.2 in
Top Width: 15.42 ft
Normal Depth: 6.5 in
Critical Depth: 16.7 in
Critical Slope: 0.003 ft/ft
Velocity: 21.56 ft/s
Velocity Head: 7.22 ft
Specific Energy: 7.77 ft
Froude Number: 6.366
Flow Type: Supercritical

Discharge: 118.46 cfs
Flow Area: 5.7 ft²
Wetted Perimeter: 10.7 ft
Hydraulic Radius: 6.4 in
Top Width: 10.44 ft
Normal Depth: 13.2 in
Critical Depth: 26.0 in
Critical Slope: 0.003 ft/ft
Velocity: 20.64 ft/s
Velocity Head: 6.62 ft
Specific Energy: 7.72 ft
Froude Number: 4.908
Flow Type: Supercritical

Discharge: 121.50 cfs
Flow Area: 3.5 ft²
Wetted Perimeter: 6.3 ft
Hydraulic Radius: 6.5 in
Top Width: 5.96 ft
Normal Depth: 12.0 in
Critical Depth: 30.6 in
Critical Slope: 0.002 ft/ft
Velocity: 35.18 ft/s
Velocity Head: 19.23 ft
Specific Energy: 20.23 ft
Froude Number: 8.145
Flow Type: Supercritical

Discharge: 121.50 cfs
Flow Area: 3.1 ft²
Wetted Perimeter: 5.2 ft
Hydraulic Radius: 7.2 in
Top Width: 4.27 ft
Normal Depth: 17.5 in
Critical Depth: 40.4 in
Critical Slope: 0.003 ft/ft
Velocity: 38.98 ft/s
Velocity Head: 23.61 ft
Specific Energy: 25.07 ft
Froude Number: 8.047
Flow Type: Supercritical

Discharge: 121.50 cfs
Flow Area: 4.7 ft²
Wetted Perimeter: 10.5 ft
Hydraulic Radius: 5.3 in
Top Width: 10.39 ft
Normal Depth: 7.6 in
Critical Depth: 20.3 in
Critical Slope: 0.003 ft/ft
Velocity: 25.97 ft/s
Velocity Head: 10.48 ft
Specific Energy: 11.11 ft
Froude Number: 6.821
Flow Type: Supercritical

Discharge: 148.84 cfs
Flow Area: 14.5 ft²
Wetted Perimeter: 17.0 ft
Hydraulic Radius: 10.2 in
Top Width: 16.67 ft
Normal Depth: 17.9 in
Critical Depth: 24.2 in
Critical Slope: 0.029 ft/ft
Velocity: 10.29 ft/s
Velocity Head: 1.64 ft
Specific Energy: 3.14 ft
Froude Number: 1.947
Flow Type: Supercritical

Discharge: 148.84 cfs
Flow Area: 13.0 ft²
Wetted Perimeter: 14.8 ft
Hydraulic Radius: 10.6 in
Top Width: 14.37 ft
Normal Depth: 20.7 in
Critical Depth: 28.3 in
Critical Slope: 0.029 ft/ft
Velocity: 11.44 ft/s
Velocity Head: 2.03 ft
Specific Energy: 3.76 ft
Froude Number: 2.120
Flow Type: Supercritical

Discharge: 148.84 cfs
Flow Area: 11.2 ft²
Wetted Perimeter: 9.6 ft
Hydraulic Radius: 14.0 in
Top Width: 7.37 ft
Normal Depth: 22.0 in
Critical Depth: 32.1 in
Critical Slope: 0.037 ft/ft
Velocity: 13.33 ft/s
Velocity Head: 2.76 ft
Specific Energy: 4.60 ft
Froude Number: 1.910
Flow Type: Supercritical

Discharge: 126.27 cfs
Flow Area: 7.5 ft²
Wetted Perimeter: 6.9 ft
Hydraulic Radius: 13.0 in
Top Width: 3.95 ft
Normal Depth: 27.7 in
Critical Depth: 40.5 in
Critical Slope: 0.025 ft/ft
Velocity: 16.84 ft/s
Velocity Head: 4.41 ft
Specific Energy: 6.71 ft
Froude Number: 2.156
Maximum Discharge: 215.34 cfs
Discharge Full: 200.18 cfs
Slope Full: 0.026 ft/ft
Flow Type: Supercritical

Discharge: 126.27 cfs
Flow Area: 7.5 ft²
Wetted Perimeter: 6.9 ft
Hydraulic Radius: 13.0 in
Top Width: 3.95 ft
Normal Depth: 27.7 in
Critical Depth: 40.5 in
Critical Slope: 0.025 ft/ft
Velocity: 16.84 ft/s
Velocity Head: 4.41 ft
Specific Energy: 6.71 ft
Froude Number: 2.156
Maximum Discharge: 215.34 cfs
Discharge Full: 200.18 cfs
Slope Full: 0.026 ft/ft
Flow Type: Supercritical

Discharge: 126.27 cfs
Flow Area: 7.5 ft²
Wetted Perimeter: 6.9 ft
Hydraulic Radius: 13.0 in
Top Width: 3.95 ft
Normal Depth: 27.7 in
Critical Depth: 40.5 in
Critical Slope: 0.025 ft/ft
Velocity: 16.84 ft/s
Velocity Head: 4.41 ft
Specific Energy: 6.71 ft
Froude Number: 2.156
Maximum Discharge: 215.34 cfs
Discharge Full: 200.18 cfs
Slope Full: 0.026 ft/ft
Flow Type: Supercritical
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V2ALLOW= 13 FPS V2ALLOW= 13 FPS V2ALLOW= 13 FPS

SWM POST OFFSITE Undetained Runoff Calculations To Ex. Ditch
Curve Number Calculations

1 Year Flow Calculations

2 Year Flow Calculations

10 Year Flow Calculations

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

5.0 Direct Entry, 

SWM PRE OFFSITE Undetained Runoff Calculations To Ex. Ditch
Curve Number Calculations

1 Year Flow Calculations

Time of Concentration Calculations

2 Year Flow Calculations

10 Year Flow Calculations

Runoff = 0.98 cfs  @ 12.03 hrs ,  Volume= 2,014 cf ,  Depth> 1.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Landmark Mall 24-hr S1 1-yr  Rainfall=2.70"

Area (ac) CN Description
0.276 80 >75% Grass cover, Good, HSG D
0.149 98 Paved roads w/curbs & sewers, HSG D

0.425 86 Weighted Average
0.276 64.94% Pervious Area
0.149 35.06% Impervious Area

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

5.0 Direct Entry, 

Runoff = 1.27 cfs  @ 12.03 hrs ,  Volume= 2,635 cf ,  Depth> 1.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Landmark Mall 24-hr S1 2-yr  Rainfall=3.20"

Runoff = 2.20 cfs  @ 12.03 hrs ,  Volume= 5,269 cf ,  Depth> 3.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Landmark Mall 24-hr S1 10-yr  Rainfall=5.20"

Runoff = 0.61 cfs  @ 12.03 hrs ,  Volume= 1,249 cf ,  Depth> 1.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Landmark Mall 24-hr S1 1-yr  Rainfall=2.70"

Area (ac) CN Description
0.236 80 >75% Grass cover, Good, HSG D
0.057 98 Paved roads w/curbs & sewers, HSG D
0.293 84 Weighted Average
0.236 80.55% Pervious Area
0.057 19.45% Impervious Area

Runoff = 0.80 cfs  @ 12.03 hrs ,  Volume= 1,659 cf ,  Depth> 1.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Landmark Mall 24-hr S1 2-yr  Rainfall=3.20"

Runoff = 1.44 cfs  @ 12.03 hrs ,  Volume= 3,425 cf ,  Depth> 3.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs
Landmark Mall 24-hr S1 10-yr  Rainfall=5.20"

Time of Concentration Calculations

Discharge: 0.80 cfs
Flow Area: 0.7 ft²
Wetted Perimeter: 9.9 ft
Hydraulic Radius: 0.8 in
Top Width: 9.88 ft
Normal Depth: 1.6 in
Critical Depth: 1.5 in
Critical Slope: 0.092 ft/ft
Velocity: 1.20 ft/s
Velocity Head: 0.02 ft
Specific Energy: 0.16 ft
Froude Number: 0.819
Flow Type: Subcritical

Discharge: 0.80 cfs
Flow Area: 0.5 ft²
Wetted Perimeter: 4.8 ft
Hydraulic Radius: 1.3 in
Top Width: 4.79 ft
Normal Depth: 2.5 in
Critical Depth: 2.4 in
Critical Slope: 0.079 ft/ft
Velocity: 1.58 ft/s
Velocity Head: 0.04 ft
Specific Energy: 0.25 ft
Froude Number: 0.858
Flow Type: Subcritical

Discharge: 0.80 cfs
Flow Area: 0.9 ft²
Wetted Perimeter: 12.2 ft
Hydraulic Radius: 0.9 in
Top Width: 12.16 ft
Normal Depth: 1.8 in
Critical Depth: 1.4 in
Critical Slope: 0.093 ft/ft
Velocity: 0.88 ft/s
Velocity Head: 0.01 ft
Specific Energy: 0.16 ft
Froude Number: 0.568
Flow Type: Subcritical

Discharge: 1.44 cfs
Flow Area: 1.4 ft²
Wetted Perimeter: 15.2 ft
Hydraulic Radius: 1.1 in
Top Width: 15.16 ft
Normal Depth: 2.2 in
Critical Depth: 1.8 in
Critical Slope: 0.086 ft/ft
Velocity: 1.02 ft/s
Velocity Head: 0.02 ft
Specific Energy: 0.20 ft
Froude Number: 0.589
Flow Type: Subcritical

Discharge: 1.44 cfs
Flow Area: 0.8 ft²
Wetted Perimeter: 6.0 ft
Hydraulic Radius: 1.6 in
Top Width: 5.97 ft
Normal Depth: 3.2 in
Critical Depth: 3.0 in
Critical Slope: 0.073 ft/ft
Velocity: 1.83 ft/s
Velocity Head: 0.05 ft
Specific Energy: 0.32 ft
Froude Number: 0.890
Flow Type: Subcritical

Discharge: 1.44 cfs
Flow Area: 1.0 ft²
Wetted Perimeter: 12.3 ft
Hydraulic Radius: 1.0 in
Top Width: 12.31 ft
Normal Depth: 2.0 in
Critical Depth: 1.9 in
Critical Slope: 0.085 ft/ft
Velocity: 1.40 ft/s
Velocity Head: 0.03 ft
Specific Energy: 0.20 ft
Froude Number: 0.850
Flow Type: Subcritical
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=

POST-DEVELOPMENT 2-YEAR OUTFALL POINT #1

=

POST-DEVELOPMENT 10-YEAR OUTFALL POINT #1

POST-DEVELOPMENT 2-YEAR OUTFALL POINT #2

POST-DEVELOPMENT 10-YEAR OUTFALL POINT #2

Inflow Area = 1,624,676 sf , 34.88%  Impervious ,  Inflow Depth > 2.46"     for  2-yr event
Inflow = 60.84 cfs  @ 12.09 hrs ,  Volume= 332,597 cf
Primary = 60.84 cfs  @ 12.09 hrs ,  Volume= 332,597 cf ,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs

Inflow Area = 1,624,676 sf , 34.88%  Impervious ,  Inflow Depth > 4.30"     for  10-yr event
Inflow = 148.84 cfs  @ 12.13 hrs ,  Volume= 582,638 cf
Primary = 148.84 cfs  @ 12.13 hrs ,  Volume= 582,638 cf ,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs

OUTFALL ANALYSIS NARRATIVE

FLOW SUMMARY TABLES

STUDY POINT 1:

STUDY POINT 2:

Inflow Area = 1,470,063 sf , 42.45%  Impervious ,  Inflow Depth > 2.53"     for  2-yr event
Inflow 56.77 cfs  @ 12.20 hrs ,  Volume= 309,766 cf
Primary = 56.77 cfs  @ 12.20 hrs ,  Volume= 309,766 cf ,  Atten= 0% ,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs

Inflow Area = 1,470,063 sf , 42.45%  Impervious ,  Inflow Depth > 4.37"     for  10-yr event
Inflow 125.38 cfs  @ 12.15 hrs ,  Volume= 534,923 cf
Primary = 125.38 cfs  @ 12.15 hrs ,  Volume= 534,923 cf ,  Atten= 0% ,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.01 hrs

NODE LEGEND
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BLOCK E BLOCK G

101' BUILDING COVERAGE LINE 61' BUILDING COVERAGE LINE

BLOCK KBLOCK H

79' BUILDING COVERAGE LINE

68' BUILDING COVERAGE LINE

83' BUILDING COVERAGE LINE 48' BUILDING COVERAGE LINE
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LEGEND
FIRE SERVICE ACCESS

0

            1"=SCALE: 20'

10' 20' 40'

TOTAL PAVILION 1 PERIMETER = 351 FT.

BUILDING PERIMETER COVERED = 79 FT. (22.51%)
FROM TUCKER ST.
BUILDING PERIMETER COVERAGE =83 FT. (23.65%)
FROM  WESTEND BLVD
BUILDING PERIMETER COVERED = 101 FT. (28.77%)
FROM BLOCK E ACCESS ROAD

TOTAL PAVILION 1COVERAGE = 263 FT. (74.93%)

GROUP CLASSIFICATION: A-2

TOTAL PAVILION 2 PERIMETER = 249 FT.

BUILDING PERIMETER COVERED = 68 FT. (27.31%)
FROM ALEX WAY
BUILDING PERIMETER COVERAGE =48 FT. (19.28%)
FROM  WESTEND BLVD
BUILDING PERIMETER COVERED = 61 FT. (24.50%)
FROM BLOCK G ACCESS ROAD

TOTAL PAVILION 2 COVERAGE = 177 FT. (71.09%)

GROUP CLASSIFICATION: B & S-2
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TRUNK LOCATION
CRITICAL ROOT ZONE

TREE NUMBER

EXISTING TREE

TREE TO BE REMOVED (WITHIN LOD)
TREE TO BE REMOVED (POOR
CONDITION / OTHER)

LIMITS OF DESTRUCTION
SUPERSILT FENCE / TREE
PROTECTION FENCE

XX

TREE PRESERVATION AREA

APPLICATION BOUNDARY

This Plan Prepared or Approved by:
John Lightle, ISA Certified Arborist

# MA-5174A
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TREE PRESERVATION
AREA 4: 210 SF.

TREE
PRESERVATION
AREA 5: 954SF.

TREE PRESERVATION
AREA 6: 965 SF.

TREE PRESERVATION
AREA 7: 3,945 SF.

TREE PRESERVATION
AREA 8: 1,661 SF.
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TREE PRESERVATION AREA 1: 17,034 SF.

TREE PRESERVATION
AREA 2: 888 SF.

TREE PRESERVATION
AREA 3: 9,984 SF.

TREE
PRESERVATION
AREA 5: 954SF.
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This Plan Prepared or Approved by:
John Lightle, ISA Certified Arborist
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1. Vegetation designated for protection and/or preservation shall continuously receive
an enhanced level of maintenance throughout the entire construction period.
· Maintenance shall be pro-active.
· Maintenance operations shall aggressively monitor the health, growth and vigor of

vegetation and prescribe selective pruning, removal of volunteer and/or invasive
species, watering, fertilization and installation of mulch/topdressing.

· When preserved vegetation is located on city property, maintenance shall be
performed to the satisfaction of the City.

2. Areas designated for protection and/or preservation of vegetation shall not be entered
or utilized (approved maintenance procedures and watering excepted) throughout the
entire construction period. Prohibited items/activities include, but are not limited to:
· Modifying site topography in a manner that directly or indirectly alters existing site

drainage within protection zone including trenching or grading operations and
placing, storing or stockpiling soil or construction related supplies.

· Felling and storing vegetation. Iii. Incinerating materials within or in close proximity.
· Operating machinery or equipment, including vehicle/equipment parking or

storage.
· Temporary or permanent utility construction, paving or impervious surface

installation.
· Disposal of debris or chemicals. Vii. Temporary facilities or occupation by work

force.
· Storage of construction materials or waste

TREE PRESERVATION NOTES

TREE PROTECTION DETAIL FOR DETERMINING CRITICAL ROOT ZONE
NTS3

TREE PROTECTION FENCE
NTS1 ROOT PRUNING

NTS2
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VA
Building:  2018 Virginia Construction Code
Mechanical: 2018 Virginia Mechanical Code
Plumbing: 2018 Virginia Plumbing Code
Electrical: 2017 National Electrical Code (NEC)
Fire: 2018 Virginia Statewide Fire Prevention Code
 2018 International Fire Code (IFC)
Energy: 2018 Virginia Energy Conservation Code
Fuel Gas: 2018 Virginia Fuel Gas Code
Accessibility: 2018 Virginia Construction Code | 2009 ICC/ANSI A117
 ADA Accessibility Guidelines

CODE SUMMARY

Applicable Codes: 

PROJECT SCOPE SUMMARY

Pavilion 1 SOW:
Two-Story Shell Building designed for future A-2 Assembly (Restaurant) Use. Building is of non-combustable steel and masonry construction, fully-
sprinklered and fire alarm; Ground Floor slab on grade and concrete foundations; Second Floor and occupied Roof Area accessed by enclosed egress stair,
ADA compliant elevator, and open stair. Semi-enclosed Roof Mechanical area for future equipment (by Tenant) accessed from Second Floor.

Pavilion 1 Gross Floor Area (GFA)

PROJECT SIZE :

4,133 SFGround Floor GFA

Second Floor GFA 1,643 SF

Occupancy Classification :

BUILDING DATA - PAVILION 1 :

Type II-BTable 601

Automatic Sprinkler System §903.2.1.2 Required

A-2 Assembly
Construction Type :

Stories in Building

Building Height

Table 504.3

Fire Alarm System

§303.3

2 Stories

Required

37'-7"

7,279 SF Total Pavilion 2 Gross Floor Area (GFA)

1,990 SFGround Floor GFA

Basement GFA 2,074 SF

4,064 SF Total

Occupancy Classification :

BUILDING DATA - PAVILION 2 :

Type II-BTable 601

Automatic Sprinkler System Provided

B Business & S-2 Storage
Construction Type :

Stories in Building

Building Height

Fire Alarm System

§303.1.1 / 304.1 & 311.3

1 Story + 1 Basement

Provided

32'-8"

Table 504.3

Table 504.4

Table 504.4

Accessibility Elevator Required, 2-stop ADA
compliant elevator provided;
Stretcher-compliance not required
60% of entrances Accessible;
Loading and Service entrances not
required to be Accessible

Accessible Entrances §1105.1 / Exception 1

60% of entrances Accessible;
Loading and Service entrances not
required to be Accessible

Accessible Entrances §1105.1 / Exception 1

§1104.4 / 1108.2.4

Accessibility Elevator not required to story with
occupant load of 5 or fewer persons

§1104.4 Exception 4

Pavilion 2 SOW:
One-Story Shell Building with one sub-grade basement, designed for future B Business and S-2 Storage Uses. Building is of non-combustable steel and
masonry construction, fully-sprinklered and fire alarm; Basement (S-2 Use) slab on grade and concrete foundations accessed by maintenance stair; Ground
Floor (B Use) concrete floor, accessed at grade; Semi-enclosed Roof Mechanical area for equipment accessed by Alternating Tread Device.

Basement GFA 1,503 SF

GREEN BUILDING SUMMARY

Form & Orientation:
The overall concept of the Retail Pavilions is to integrate the forms and functions into the surrounding Park, as if they are a continuity with the Landscape, not building
sited within in. Buildings are oriented to maximize views longitudinally through the Park and take advantage of the southern exposure, with primary building glazing facing
solar South for natural daylighting.

Indoor & Outdoor Shading:
To mitigate heat gain and glare, the South-facing facades feature large sun-shading canopies, which shade both the glazed facades as well as the South-facing outdoor
dining areas. Pavilion 1 outdoor roof area is oriented East using the building mass to shade afternoon and evening sun. Each Pavilion features expansive operable
glazed walls for both a visual connectivity to the surrounding park, and passive cooling opportunities.

Materiality:
The primary building walls of each Pavilion are designed as natural stone mass walls, oriented to the North and West to block the direction of primarily winter winds.
Proposed use of a natural stone material sourced locally to the Mid-Atlantic/Appalachian region for the mass walls. Solar-shading canopies shall be of renewable wood
and recycled aluminum materials where possible, and steel structure where beam spans require.

Ground Floor Net 3,603 SF

Second Floor Net 1,007 SF

Ground Floor Net 1,661 SF

Pavilion 2 Net Floor Area 1,661 SF TotalPavilion 1 Net Area 4,610 SF Total

Vicinity Map

Key Plan

Park Site Plan

N
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Concrete Masonry Unit

Cut Stone
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GWB (Large scale)
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Oriented Strand Board (OSB)
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Wall Label
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Equipment Tag
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Break Line

Finish Tag

Room Finish Tag

Wall/Base Finish Tag
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Graphic Scale

North Arrow

Sheet or Work Note

Door Label

Window Label

Building Section Marker

Interior Elevation Marker
(Single and Multiple)

Detail/Section Marker (Interior)

Detail/Wall Section
Marker(Exterior)

Room Name
Room Number

Elevation Marker

Match Line
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Building Section/Elevation

Plan Detail reference

Furniture Tag

Revision Cloud and
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New Elevation,
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SHT

DWG
SHT

DWG
SHT

DWG
SHT

PAVILION 1
PAVILION 2

AbbreviationsArchitectural Symbols Legend

Graphic Symbols for Materials

WestEnd - Park Pavilions

1x   One-inch nominal thickness
2x   Two-inch nominal thickness
@   At
ABV  Above
AC   Air Conditioning
ACOUS  Acoustical
ACT  Acoustical Ceiling Tile
ADJ  Adjacent, Adjustable
AFF  Above Finish Floor
ALT   Alternate
AL or ALUM Aluminum
ANCH  Anchor
ANO  Anodized
APPROX Approximate
AVG  Average
BD   Board,
   Bead if applicable
BLDG  Building
BLK'G  Blocking
BM   Beam
BOT  Bottom
BO _  Bottom of _
BR'G  Bearing
BSMT  Basement
BTWN  Between
BYD  Beyond
CAB  Cabinet
CDL  Core Drill Location
CEM  Cement
CER  Ceramic
CFL  Compact Fluorescent Light
CJ   Control Joint
Cl   Closet
CL   Centerline
CT   Ceramic Tile
CLAD'G  Cladding
CLG  Ceiling
CLR  Clear
CMU  Concrete Masonry Unit
COL  Column
CONC  Concrete
CONST  Construction
CONT  Continuous
CONT'R  Contractor
CORR  Corridor
CPT  Carpet
CS   Cast Stone
CSK  Countersink
CT   Ceramic Tile
CTR  Center or Centered
CW   Cold Water
DBL  Double
DEMO  Demolish, Demolition
DTL  Detail
DG   Double Glazed
DIA   Diameter
DIM   Dimension
DN   Down
DS   Downspout
DW   Dishwasher
DWG  Drawing
E   East
EA   Each
EJ   Expansion Joint
ELEC  Electric(al)
ELEV  Elevation
EMER  Emergency
EOS  Edge Of Slab
EP   Energy Panel
EQ   Equal
EQUIP  Equipment
ETR  Existing to Remain
EWC  Electric Water Cooler
EXH  Exhaust
EX'G  Existing
EXP  Expansion, Exposed
EXT  Exterior
FA   Fire Alarm
FBO  Furnished by Owner
FD   Floor Drain
FND  Foundation
FE   Fire Extinguisher (Cabinet)
FF   Finish Floor
FGLAS  Fiberglass
FIN   Finish
FXT  Fixture
FLASH  Flashing
FL or FLR Floor
FLUOR  Fluorescent
FOM  Face of Masonry
FOS  Face of Structure
   Face of Stud
FP   Fire Proof
FRM'G  Framing
FRT  Fire Retardant Treated
FS   Floor Sink
FT   Feet
FT'G  Footing
FURN  Furniture
FURR  Furring
GA   Gauge
GALV  Galvanized
GC   General Contractor
GFI   Ground Fault Interrupter
GL   Glass
GWB  Gypsum Wall Board
GYP  Gypsum
HB   Hose Bib
HC   Handicap
HM   Hollow Metal
HD   Head
HDBD  Hardboard
HDR  Header
HDWD  Hardwood
HDWR  Hardware
HORIZ  Horizontal
HT   Height
HTR  Heater
HVAC  Heating/Ventilation/
   Air-Conditioning
HW   Hot Water
IG   Isolated Ground
IN   Inch
INCAN  Incandescent
INCL  Include(d)
INSUL  Insulation
INT   Interior

JAN  Janitor
JST   Joist
JT   Joint
KITCH  Kitchen
LAV   Lavatory
LEV  Level
LH   Left Hand
LT   Light
LTG   Lighting
MAT'L  Material
MAX  Maximum
MDF  Medium Density
   Fiberboard
MECH  Mechanical
MEMB  Membrane
MEZZ  Mezzanine
MFR  Manufacturer('s)
MIN   Minimum
MISC  Miscellaneous
MLDG  Molding
MLWK  Millwork
MO   Masonry Opening
MR   Moisture Resistant
MTD  Mounted
MTG  Mounting
MTL  Metal
MW   Microwave Oven
N   North
NIC   Not in Contract
NO.   Number
NTS  Not to Scale
OA   Overall
OC   On Center
OD   Outside Diameter
OFF  Office
OPP  Opposite
OPP HAND Opposite Hand
OSB  Oriented Strand Board
PART  Partition
PERIM  Perimeter
PG   Paint Grade
PL   Plate
PLAM  Plastic Laminate
PLAS  Plaster
PLEX  Plexiglass
PLMB  Plumbing
PLY or PLYWD Plywood
POLY  Polyethylene
POS  Point Of Sale
PSF  Pound per Square Foot
PSI   Pound per Square Inch
PT   Pressure Treated
PTD  Painted
PVC  Polyvinyl Chloride
PVMT  Pavement
QT   Quarry Tile
QTY  Quantity
R   Riser(s)
R   Ridge (Roof)
R=   Radius
RAD  Radius
RCP  Reflected Ceiling Plan
RDG  Removable Double
   Glazing
RECPT  Receptacle
REF  Refrigerator
REINF  Reinforcing
REPL  Replace(ment)
REQ  Request
REQ'D  Required
RESIL  Resilient
REV  Revision
RFI   Request For Information
RM   Room
RO   Rough Opening
RTU  Roof Top Unit (Mech)
SHLF  Shelf; Shelves
S4S  Surface Four Sides
SCM  Solid Core Metal
SCHED  Schedule(d)
SDG  Siding
SECT  Section
SG   Stain Grade (wood)
SHT  Sheet
SHT'G  Sheathing
SIM   Similar
S   South
Spec  Specification(s)
SQ   Square
SSTL  Stainless Steel
ST   Street
STD  Standard
STL   Steel
STOR  Storage
STRUCT Structure
SUBFL  Subfloor
SURF  Surface
SUSP  Suspend
T&G  Tongue and Groove
TEL   Telephone
TEMP  Temperature
THK  Thick
THKNS  Thickness
TO _  Top of _
TRT'D  Treated
TYP  Typical
UL   Underwriters Laboratories,
   Inc.
UNO  Unless Noted Otherwise
UON  Unless Otherwise Noted
UTIL  Utility
V   Volt
V   Valley (Roof)
VB   Vapor Barrier
VCT  Vinyl Composition Tile
VENT  Ventilate(-ion)
VIF   Verify in Field
W   West
W/   With
W/O   Without
WC   Water Closet
WD   Wood
WIN  Window
WF   Wide Flange
WH   Water Heater
WP   Waterproof / Waterproofing
WS   Weatherstripping
WT   Weight
WWM  Welded Wire Mesh
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-20'-0"
Pavilion 2 - Basement

-20'-0"
Pavilion 2 - Basement

±0"
Pavilion 1 - Ground Floor

±0"
Pavilion 1 - Ground Floor

+13'-0"
Pavilion 2 - Roof

+13'-0"
Pavilion 2 - Roof

+16'-6"
Pavilion 1 - Second Floor

+16'-6"
Pavilion 1 - Second Floor

+33'-0"
Pavilion 1 - Roof

+33'-0"
Pavilion 1 - Roof

32
'-8

"

DISTANCE TO CENTER OF ROAD
32'-9"

FIRST FLOOR

BASEMENT

Finish Floor: 202'
Average Grade: 201.625'

SKATE

-20'-0"
Pavilion 2 - Basement

-20'-0"
Pavilion 2 - Basement

±0"
Pavilion 1 - Ground Floor

±0"
Pavilion 1 - Ground Floor

+13'-0"
Pavilion 2 - Roof

+13'-0"
Pavilion 2 - Roof

+16'-6"
Pavilion 1 - Second Floor

+16'-6"
Pavilion 1 - Second Floor

+33'-0"
Pavilion 1 - Roof

+33'-0"
Pavilion 1 - Roof

37
'-7

"

DISTANCE TO CENTER OF ROAD
40'-7"

FIRST FLOOR

SECOND FLOOR

BASEMENT

INTERSTITIAL SPACE STAIRCASE
ELEV.
SHAFT

Finish Floor: 210'
Average Grade: 208.9'

D
N

U
P U

P

27'-1"
CENTER OF TUCKER ST.

26'-3"
CENTER OF TUCKER ST.

40'-7"
CENTER OF TUCKER ST.

WEST END BOULEVARD

GROUND LEVEL
4,133 SF

MECHANICAL ROOF 
1,165 sq ft

SECOND LEVEL
1,643 SF

32'-9"
CENTER OF ALEX WAY

GROUND LEVEL
1,990 SF

Scale: 3/32" =    1'-0"5 Pavilion 2 Section

Scale: 3/32" =    1'-0"3 Pavilion 1 Section

Scale: 3/32" =    1'-0"1 Pavilion 1 Ground Floor Area Ratio Diagram

Scale: 3/32" =    1'-0"2 Pavilion 1 Second Floor Area Ratio Diagram

Scale: 3/32" =    1'-0"4 Pavilion 2 Ground Floor Area Ratio Diagram
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OUTDOOR DINING
1,395 sq ft

D
N

U
P

U
P

27'-2"
CENTER OF ROAD 6

26'-3"
CENTER OF ROAD 6

40'-7"

210.00 el

209.00 el

210.00 el

207.5 el

1
A.02

3
A.02

4
A.02

2
A.02

GROUND LEVEL
3,603 sq ft

PRIMARY ENTRY

SOUTH-FACING OVERHEAD
SOLAR SHADING, SEE
ROOF PLAN

Scale: 3/16" =    1'-0"1 Pavilion 1 - Ground Floor
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OUTDOOR DINING
1,201 sq ft

SECOND LEVEL
1,007 sq ft

MECHANICAL ROOF 
1,165 sq ft

Scale: 3/16" =    1'-0"1 Pavilion 1 - Second Floor
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GREEN AREA
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3
A.01

Scale: 3/16" =    1'-0"1 Pavilion 1 - Roof

Combined Total Roof SF of Pavilion 1 and 2: 6,425 SF
15% of 6,425: 963 SF
Current Green Roof Plan: 978 SF (21%)

With this proposal, we have consolidated all green roof area
to be on Pavilion 1 as this amount still exceeds the required
15% rule.

FUTURE LOCATION FOR
SOLAR PANELS
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UNEXCAVATED FOUNDATION
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OUTDOOR DINING
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CENTER OF ALEX WAY
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`Public WC
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SKATE
269 sq ft

SOUTH-FACING OVERHEAD
SOLAR SHADING
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Scale: 3/16" =    1'-0"1 Pavilion 1 - Basement / Pavilion 2 - Ground Floor
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FUTURE LOCATION 
FOR SOLAR PANELS 

218 sq ft

Scale: 3/16" =    1'-0"1 Pavilion 2 - Roof

AIR COOLER
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NOTES:
· IMAGES ARE FOR ILLUSTRATIVE PURPOSES ONLY. FINAL

EQUIPMENT TO BE DETERMINED AND SHOWN BY RELEASE OF
FINAL SITE PLAN.

· GOAL IS TO PROVIDE A RANGE OF PLAY EQUIPMENT WHICH
COULD BE PROVIDED.

· PLAYGROUND WILL BE AVAILABLE TO THE PUBLIC AS A
SITEWIDE AMENITY. FUTURE SIGNAGE WITH CLEARLY IDENTIFY
THE HOURS OF OPERATION WHEN THE SPACE IS AVAILABLE FOR
USE (SIMILAR HOURS AS THOSE TO BE PROPOSED FOR THE
PICKLEBALL AND BASKETBALL COURTS.

· SELECTED PLAY EQUIPMENT WILL BE GEARED TOWARDS PLAY
OF ALL AGES; VARYING LEVELS OF DIFFICULTY TO ALLOW SPACE
FOR YOUNGER CHILDREN AND OLDER CHILDREN TO HAVE
EXPERIENCE IN THE PLAY SPACE.

· DIFFERENTIATION OF AGE/DIFFICULTY WILL BE ENSURED BY
TWO SEPARATE BUT ADJOINING PLAY EXPERIENCES.

· PLAY SPACE WILL PROVIDE ADA ACCESSIBLE OPPORTUNITIES
FOR CHILDREN OF VARYING ABILITIES.
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