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MINIMUM LOT AREA:

MINIMUM LOT WIDTH:

MAXIMUM BUILDING HEIGHT:

MAXIMUM FLOOR AREA RATIO:

MINIMUM OPEN SFPACE:

SITE TABULATION:
SITE AREA:

MINIMUM YARD REQUIREMENTS:

PROPOSED R. O. W. DEDICATION:

ZONING REQUIREMENTS - I-3 DISTRICT ‘ \ E I t O

REQUIRED: 40,000 SQ. FT.
ACTUAL: 1,760,386 SQ. FT.

REQUIRED: 100 FEET
ACTUAL: 1230+ FEET (LEE ROAD)
1460+ FEET (STONECROFT BLVD.)

REQUIRED: 75 FEET, SUBJECT TO INCREASE AS
MAY BE PERMITTED BY THE BOARD
OF SUPERVISORS PURSUANT TO A
SPECIAL EXCEPTION INACCORDANCE
WITH SECTION 9-607 OF THE ZONING
ORDINANCE.

PROPOSED: 136 FEET ( BUILDING 1 TOWER 1A)

165 FEET ( BUILDING 1 TOWER 18)

160 FEET (BUILDING 2 TOWER 2A))
160 FEET (BUILDING 2 TOWER 2B)
(PENTHOUSE + 22 FEET ABOVE EACH TOWER)

REQUIRED FOR FRONT: CONTROLLEDBY A45
DEGREE ANGLE OF BULK PLANE, BUT
NOT LESS THAN 40 FEET.

PROPOSED: 50 FEET (MIN.-GARAGE #1)
80 FEET (GARAGE #2)

REQUIRED FOR SIDE AND REAR: CONTROLLED BY
A 45 DEGREE ANGLE OF BULK PLANE.
PROPOSED: SIDE: 90 FEET (MIN. - BUILDING ONE)
REAR: 200 +/- FEET (GENERATOR BUILDING)

ALLOWED: 0.50 (GRANDFATHERED)
PROPOSED: SEE SITE TABULATION

REQUIRED: 15%, OR 6.06 ACRES
PROPOSED: 24.8 ACRES (61% OF SITE AREA)
(INCLUDES PLAZA AREAS ASSOCIATED WITH BUILDINGS)

SITE DISTURBANCE: ASSOCIATED WITH SITE IMPROVEMENTS = APPROXIMATELY 24 ACRES
ASSOCIATED WITH STREAM RESTORATION = APPROXIMATELY 2 ACRES

40.41 ACRES, OR 1,760,386 SQ. FT.

0.92 ACRES

B (o Th i 10T

FAR COMP UTATIONS _

NOTE:
THE TOTAL GROSS FLOOR AREA OF EACH
BUILDING MAY VARY WITH FINAL DESIGN,

Lnbrafy

PROVIDED THAT THE OVERAL TOTAL GROSS

Visitor Center (Upper Level)

FLOOR AREA AND THE MAXIMUM BUILDING

Signals Lab

HEIGHTS DO NOT EXCEED, AND THE

Security Kiosk (2)

Switch Gear Building

DIMENSIONS TO PERIPHERAL PROPERTY LINES
ARE NOT LESS THAN, THE VALUES SHOWN ON

Generator Butkf ing

THIS PLAT.
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NOTES

10.

/1.

12.

13.

4.

5.

16.

17.
18.

19.

THE PROFPERTY DELINEATED ON THIS PLAT IS LOCATED ON FAIRFAX COUNTY ASSESSMENT
MAP NO. 44—1 ((4)) 35, AND IS ZONED 1-3; WATER SUPPLY PROTECTION OVERLAY DISTRICT.

EXISTING USE: VACANT
PROPOSED USE: OFFICE/RESEARCH AND DEVELOPMENT

OWNER/APPLICANT:  THE AEROSPACE CORPORATION
2350 EAST EL SEGUNDO BOULEVARD
EL SEGUNDO, CA 90245

EXISTING FEATURES SHOWN HEREIN PER SURVEY PREFARED BY BURGESS & NIPLE IN JULY, 199/
THE BOUNDARY IS FROM INFORMATION OF RECORD AND TOPOGRAPHY
IS AERIAL PHOTOGRAMMETRY DATED MAY, 1997 USING NGVD 1929 DATUM. CONTOUR INTERVAL (S 2 FEET.

THERE ARE NO BURIAL OR GRAVE SITES KNOWN TO CURRENITLY EXIST ON THIS PROPERTY.

A 100-YEAR FLOOD PLAIN, RESOURCE PROTECTION AREAS AND ENVIRONMENTAL QUALITY CORRIDOR AREAS
EXIST ON THIS PROPERTY, AS SHOWN ON SHEETS 2-6 AND 8-9.

THE PROPERTY IS SERVED BY PUBLIC WATER AND SANITARY SEWER FACILITIES.

THERE A/}E NO KNOWN UTILITY EASEMENTS WITH A WIDTH OF 25 FEET OR MORE ON THE
PROPERTY.

THERE ARE NO KNOWN HAZARDOUS OR TOXIC SUBSTANCES OR HAZARDOUS WASTES EXISTING,
GENERATED, UTILIZED, STORED, TREATED, AND/OR DISPOSED OF ON THIS SITE.

THE TRAILS PROPOSED ON THE COMPREHENSIVE PLAN/COUNTYWIDE TRAILS PIAN THE LEE ROAD AND
STONECROFT BOULEVARD FRONTAGES OF THIS FPROPERTY ARE CURRENILY EXISTING, AS SHOWN ON
SHEETS 8 AND 9 THE COMPREHENSIVE PIAN/COUNTYWIDE TRAIL PLAN DOES NOT PROPOSE ANY OTHER
TRAILS ON THE PROPERTY. SUBJECT TO COUNTY APFROVAL, APPLICANT RESERVES THE RIGHT TO
CONSTRUCT A PRIVATE PEDESIRIAN TRAIL SYSTEM ON THE PROPERTY, INCLUDING POTENTIAL LOCATIONS
WITHIN THE FLOOD PLAIN ALONG THE EXISTING SANITARY SEWER EASEMENTS.

THIS PRCOFERTY IS SUBJECT TO PROFFERS ACCERTED PURSUANT TO THE APPROVAL OF RZ 78-S—-063
AND PCA 75—-5—-063-3.

THE USES PROPOSED ON THIS PLAT WILL CONFORM TO ALL APPLICABLE ORDINANCES, REGULATIONS,

ADOPTED STANDARDS AND ANY APPLICABLE CONDITIONS IMPOSED IN CONJUNCTION WITH THE GRANTING
OF A SPECIAL EXCEPTION.

THE APPLICANT RESERVES THE RIGHT TO APPLY THE LAND AREA(S) WITHIN ANY APPLICABLE DEDICATION(S)
FOR PUBLIC RIGHT—-OF—WAY PURPOSES FOR USE IN DETERMINING THE FLOOR AREA RATIO FOR THE SITE.

ALL SIGNAGE SHALL BE IN CONFORMANCE WITH ARTICLE 12 OF THE ZONING ORDINANCE.

MOBILE AND (AND BASED TELECOMMUNICATION FACILITIES SHALL BE PERMITTED AS PROVIDED FOR IN
SECTION 2-514 OF THE ZONING ORDINANCE.

THIS PROJECT WILL BE DESIGNED TO MEET LEED CERTIFICATION.

MECHANICAL, ELECTRICAL, AND TELECOMMUNICATION EQUIPMENT LOCATED ON TOP OF THE BUILDINGS SHALL
NOT BE HIGHER THAN THE PENTHOUSE ROOF ELEVATION AND SHALL BLEND IN ARCHITECTURALLY WITH THE
PRIMARY STRUCTURE.

RPA APPROVED JULY 29, 2008 -~ PLAN No. 6178—-RFA-004-01.

7. THE TOTAL GROSS FLOOR AREA DOES NOT INCLUDE T — .\/
1 Space/ 1.5 Employees 2 » | E | IN X

Vlsstor Center (Upper Lewel) 2.6 Spaces / 1000 SF 3 FLOOR AREA THAT IS CLASSIFIED AS CELLAR SPACE @ g)) = s INL/E

Signals Lab TSpace / 1.5 Employees 3% IN ACCORDANCE WITH THE ZONING 1. COVER SHEET

e D S BT : ORDINANCE. 2. SPECIAL EXCEPTION / GENERALIZED DEVELOPMENT PLAN OVERVIEW

SCUTlY 0510} 3-4. SPECIAL EXCEPTION PLAT / GENERALIZED DEVELOPMENT PLAN

Switch Gear Building FVA 0 2 THEFLOOR AREA RATIO IS BASED ON THE TOTAL AREA OF S CEbuErRIE PN /

Generator Building A 0 THE SITE (1,760,386 SQ. FT,) PLUS THE AREA WITHIN ONE-HALF 7. EXISTING VEGETATION MAP (EVM)

gOTAL BUILDING OF THE RIGHTS-OF-WAY OF STONECROFT BOULEVARD AND JA—7H. STREAM RESTORATION CONCEPT PLAN

— LEE ROAD EXTENDED ON THE FRONTAGE OF THE PROPERTY 8—9. EXISTING CONDITIONS

Callar (190,352 SQ. FT.), COMPRISING A TOTAL LAND AREA OF 10-10A. LANDSCAPING

Labs 27,740 1 Space / 1.5 Employees 37 1,950,738 SQUARE FEET USED TO CALCULATE THE oee 11 gDB. %;JEHEDISJ’?E s# gRV?#{%S E?-JALQRGEMENT

Conference (600 Seats) 57,362 0.3 Space / Seat 240 DEVELOPMENT INTENSITY. O R O A < eTioNS

Cafeleria with Kitchen 16,000 1 Space / 3000 SF ) (MAXIMUM FLOOR AREA: 1,950,738 SQ.FT. X 0.50 = 975,369 GSF) ol et LR A R o

Fitness Center 5,870 NA , 0 12A, PLANT IMAGE BOARD — EVERGREEN TREES

Data/Loading/Mechanical 48,450 1 Space / 5000 SF 10 3 CAPACITY OF THE AUDITORIUM SPACES 1S 800 SEATS. FOR 128. PLANT IMAGE BOARD — UNDERSTORY TREES

Security Offices 6,356 7.6 Spaces / 1000 SF 17 PURPOSES OF PARKING REQUIREMENTS, AT FULL CAPACITY, 13. STORM WATER (NFORMATION AND ADDITIONAL ZONING TABULATIONS RE

Visitor Center (Lower Level) 1,625 2.8 Spaces / 1000 SF S 32@”55%295;'2?5” TS AREASSUMED TO BE OCCURED BY ’?ﬁﬁ iﬁ&g Agr BULK PLANE DIAGRAMS Depaﬂmentnf%‘!.:a‘r‘)/ ;

TOTAL CELLAR 163,422 ITE £ E 15. CONCEPT PERSPECTIVES "5 ing

PHASE 1 - REQUIRED PARKING 1539 | | FEB 27 205 g

[PARKING PROVIDED 4 THE TOTAL NUMBER OF PARKING SPACES REQUIRED AND/OR VICINITY MAP Zoa

Sufaca Parking 151 AND/OR PROVIDED MAY VARY WITH FINAL SITE DESIGN AND FHRGHNT Y 177 A Fustine

Garage 1 1,390 MIX OF USES, PROVIDED THAT THE NUMBER OF SPACES SCALE: 1" = 2000 ,

PHASE § - TOTAL PARKING PROVIDED 1,641 PROVIDED SHALL NOT BE LESS THAN THE NUMBER REQUIRED '

T | ‘ BY THE ZONING ORDINANCE BASED ON THE ACTUAL RESULTING JOHN P. GASTON "Ppllca‘g’“ No PCA-78-5-063-06_ Staff WOD

B2 35 Z0NING USE AREAS. REGARDLESS, IN NO INSTANCE SHALL THE . 75, Lic.No, 035737 2, - oncurl;elx;;L ‘\y]/h ihéi’ﬂ\[)ls -SU-026
id r 2A and 2B A77,400] 56 Spaces / 1000 SF | 1242 PERCENTAGE OF OPEN SPACE, NOR THE DISTANCES SHOWN TO . ;{ 2 . A \N

g:; u}'.’é', E(rm ) = 2%uar T 7 PERIPHERAL LOT LINES, BE REDUCED BELOW THOSE VALUES SHOWN ON @‘3 , SIG—— P(fo) (CDP) (FDP) (SE PLAY)

Swilch Gear Building 1,200 N/A 0 THIS PLAT. BURGESS b;;e rod ter d 3/9/09

Cellar 175,000 2.6 Spaces / 1000 SF 455 4160 PLEASANT VALLEY ROAD. CH Nm condi 101 ated 12/31/2009 Q/QZ/O? Lo

PHASE 2 - REQUIRED PARKING 1699 o o :ﬁ) F Date ¢ (PC) approval 2/23/09

[PHASE 2 - TOTAL PARKING PROVIDED (GARAGE 2) 1700 : » bheet 4 of 31

LOADING TABULATION REQUIRED PROVIDED ; 1
, Phase 1 Building (Tower 1A and 1B) 452,440 5 5 JOB: PR45447 WO: 45447 SHEET 1 OF 15 ~.. 4702 1
.\phaseZBuﬂdmg (TowerZAand ZB) 477,400 5 5 . . ' C 4 02 | | J/
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ELECTRIC VAULY
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4160 PLEASANT VALLEY ROAD, CHANTILLY, VA 20151-1226
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|ADDRESS_COMMENTS

SULLY DISTRICT
FAIRFAX COUNTY, VIRGINIA

REFER TO SHEETS 3, 4, 5, 6, 8 AND
9 FOR ADDITIONAL INFORMATION /DETAILS
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N/F TAG LAND
WESTIFELD, LLC
ZONE: 3
USE: VACANT

Application No PCA-78-8-063-06 Staff WOQ
Concurrent w/ SE-2008-SU-026
APPRGO D DEVELOPMEN AN
(DP) (CDhP) (FDP)@‘)
See Proffersdated 3/9/09
SE c dated 12/31/2009 2/23/0% 000

Date b 5{ (PC) approval __/ 2{23/09
Sheet X of 31

/DATE:  MAY, 2008

1| ScALE: 1° = 100’

JLDESIGN:  JPG |DRAWN: MPC|
| JOB NO.; PR45447

_P.R. NO.: 45447
SHEET 2 OF |

: C-4702 /)

 ; Q{_E NO.

100 0 100 200 300

TSCALE: 17 = 100

P:\PR45447\Civil\Planning\codd\ 02—0OVERALL.dwg



\

09-1£9 (£04) X¥4 0£96~1£9: (0L) "Hd
9TTL~1SI0 YA ‘ATILNVHO ‘QYOY AFTIVA INVSYI1d 094

3iva

SNOISINTS

SINGAOO AINMOO ¥3d Q3SIAgS |

8002 7 4eiS

| SININNOO ONIVIS—3¥d SSIMAAV|

8002 ' 100 |

SWZL NOUVINOISNWML Gav|

500z 100

SING10D_SSTHATY

w 800C ‘¥ ‘AON |

SINZNNOD SS3¥AAY:

8007 ‘L "03a |

SINBNNOO SSIHAQY

SININNOD

VINIOYIA ‘ALNMOD_ XYV
LOMISIg ATINS

S EOUVd STERLS

MPC|
JPG

£

»
.
.

OF

JPG |DRAWN
DMT [CHECK
c-4702__))

_JOB NO.: PR45447
| P.R. NO.: 45447

.
.

.
¥ ]
»
.

. WAY, 2008

| cHEcK

LEGEND

v/

FLOODPLAIN 6178—RPA-004—01|]
APPROVED JULY 29, 2008

FIELD VERIFIED RPA LOCATION/
EQC LIMIT

LOCATION OF 100-YEAR MAJOR

POROUS PAVEMEN
PAVING BLOCKS

. =
AN degare

POTENTIAL GREEN
POTENTIAL

2l
X
X x
"
IXALT
859409
920 i
2898
0500
st

P
5
g0
QQr
203
O
4
-l
A

X
X

x

X

ALY
) 933»
255209
o °o°°
039909
ng'ogooo
g_o 0020

07
oy
bl
9
2
k<4
2o

x
X
X
o
8%
)

¢
3
B9
%o
b3

LIMITS OF CLEARING

AND GRADING
b wums man ADJUSTED LIMITS OF CLEARING

e g S e e

AND GRADING FOR TREES

APPROX. AREA FOR

CONSERVATION EASEMENT. FINAL|}

AREA TO BE COORDINATED WITH [}

WITH SITE PLAN AND
STREAM RESTORATION PLAN.

3
P -
_ - - L
- e LwO
- - L
T oo
- \\\ \n\.G
T e o
| e WD
< \\\;l.l.\\ —— /w
\\\ - — \.\ lllllll Q..%
3 - \\.\\\ ~a
S -
) -7 pr >~ 1
f.\\ o P ~ i ; WO /A
3 - - ——- } =z /
-} 4 Pl P N ~_k vt } ! =/ 1
Y Rl ~~5 =R v % ! 1
g e T~ AL o ~ 1 ! } (v
- \m.\v\\ \\\.\ I./// /z% 4 “ t M \ N AW._ *
{2 - —~ \ g/ 7 L S
3 Pyrad e ~ o // 1150 s W Vo L N
: Duo.vc - VQ/ N ~ J AT ’
A \\ N ! 7 m " T Y %&
e U tiz N v
\\ e N N\ NFOd ) &7, ' /
’ T \ \ v ,_ \
7 \ N \\ /ﬂle ] &
; N \ \ ; X+ 2 ,
! N / VN/ / s
- - A / y ! !
e —— N \ \ 4 / ! i
- \ /. ’ t
/ \\ M
/ 4 /

’

48.68

\o—

\

S44°46'%7)'E

RBANCE
W
TFALE

= TO SHEETFLO

29
A

~

A

L)

N
~

&

~

P

)

AS

%A
ix N
%

! F
- ! 7 bR
T " |
[ M
s o H
7 —ﬁ \\\“ 1
‘w \.\.\ 1 —
w.H\\\\\ ] _
<. & ]
5 |
oy Al
we!'s L
1= 17
\w O X A !
/ i H 2 !
oy |
- ! N
1 7)) / H
oW \\ } }
] Qr \ |
12 !
] / I
1 7 Vi
—\ w 7 ]
V ~ 7 "
ol

X X X %X X X X

ko % x Axx
1 *
x O.xxx\mxxx /
P s
p Xt X X X X/%X X X s
— < \\
x7% x X %X %% x ’
xhx x % %% t
\ S : \
x \x x % /
AY rd
x XX /
s
x /s

] @N ‘21030 |

-~

X M X X IR X %
x % % \V
xx\bxx%xxx
xxxxx\\x

/

¥ X X
I4

) | \HLE NO.

Staffm
1)

22 (3.
o 7 < S
o
S o )
PN \ IR N
7 A\ r/ ™ of 2 = Y v—
AN C g2 I~ (3
\\\\\ 7 fﬂf/ﬂh.nﬂ\L ﬂit . mw MOO 1‘1 m;IDOU, &
/V..F.ﬂ-\.;f}fyfawfyly.ufl\«\\.-hrki.z.n..ulhlx.nu.w.ﬂ [ <
N " ; 7] e A 0// D —
..\. . y ') * ] 70} . ~ vt
. - Q420527 W 368,77 — Ss=~ |95
- . -z > & NI
R T T e T T T Ole =2 [~ &
SN g R T o 520 |,
~ sz T AT o~
e e T o 58 AT 20
— TS
= 5 % g
-w C | —— (oot
8 = AIS[ED
%, % > £ AXEETQs
< ° 2 <223EJE
-~ el
* * Hx... 2 [ 70]
Q.b - DLy ..w
[t ﬁwu\ €3 =t
o S ]
* N\ ////1/ O\ D
~ /(////w/./,///, H
N N RN N ~ 1
g Saovaans. ok
@ a.bav //wwy O /// N @]

\ TSRS
SO
NN

el
-
-

\M\l.
J\.u
e
L ks
}

M\
L

O

—
—

s v

T3

e R Y e T T

YRR

h
1 \
!
I
!
[
!
I\
{1
N
/u
: {
\
i
1
\
\
;
4
1
i
1
!
!
\
; /
L !
p) AN I“‘\\ﬂ
YONPCI | N L/ : - y;
- . s - - e . \ ! / \\.
P / 7 L 2 TS o) ey — JE T ewerny ;-
Y% / [ R 3R G B AIBC B RO P OB 5 —" X
“4 \\ / b Q..!anoﬁrnuh\...;n.u,-nonn e~
c=1HOEH / [ / JFAaadadiimcio oo oo by X

\ \. \ b Ve

iy

wouswk [/ ff/
/ /

T ] :
/
W “l \ ! .NA \

i) J N \.

.o‘

TASZ 2avosANVT doyg

e
-

e

MATCH LINE SEE

_

BMP NY I~ O\ PPOI\ Sutudid\InO\ LS hud\ :d



4

LP09-1£9 (£0L) XV4 0£96~1£9 (£0L) "Hd § 1 8002 10 nry
9TTL-IGI0T YA ‘ATILNVHO ‘QVOM AITIVA LNVSVId 09iF

F1dIN '8 SS3OUNY

EEs N 7

SINIWNOD AINNOO ¥3d QISIAZY

1}l 800z ¥ 1a3s

SININNOO ONIA4VIS—Tud SSWAQY|

8002 6 100 |

SNILl NOLVINOJSNYNL aavj

8002 82 10 |

SINZNWOD SSIMTAV)

800Z ‘¥ “NON |

SINIANOD SSIBAAV|

S0z 1330 |

SINFWNOD SS3MAQY

SINFNNOO SSIHAAY|

2002 ‘21 D3@ |

VINIOMIA ‘ALNNOD XVA¥IVA

LONISIA ATINS

MPCH
JPG

.

»
»
.

C-4702__J

45447

JPG [DRAWN
4

DMT |CHECK

.
.
.
3

.
.

MAY, 2008

SCALE: 1” = 50"

_SHEET
FILE NO,

CHECK: _DWT [0
 JOB NO.: PR45447

BATE:
DESIGN

a3

i
bk’
¥
w, s
o
&
[
i)

AN
Nont

Sy

IR LS e s

P { /
~\ ~
5 /g L
Iy
// ~\ / I/
N AN T
STl N =) \ e e )
/V..Ewlthu.-lﬂ“l“uﬂ.l»’-ﬂ\\‘kﬁ?ﬂln.lﬂ”h.Il'/.( - e = N

\ FLATLICKTBRANCH 7=\ S

vy i 2= o o et

430527 W 36877 —

- — T m— e ——

T e T T T

]

bwek?

l

\
| SANITARY S

o

~ -

w5

T L

ST

27N e o
el

=" FIELD VERIFIED RPA LOCATIO

P R

\ -
-
-

-

P e
o

B

\
N | e w—

| 5CATION OF 100-YEAR MAJOR FLOODPLAT -
A= " —

7 175 RAGOLD] APPROVEDJULY-29, 2008 ~ =

\\‘ \\'
A

I D
: 3
- o~
A N NE
E v % =
L} E .
e E
HEREA R
Wm z m o~ 2] m =
ST A (82
dZoa |Te
Ol e 3
SIE2C o~
o v ey
o 5 oANS = m..\y
z 3 @¢ —
= m s :
RSN
< mf Lolw
~ T »n
—axiMATE LOCATION e E: <
ZuvﬂO.X; ATE LOCAN gwmgmza e
PROPOSED CONSERVAT!
\\\\V
v
va. o AWW ) aﬁw
* . ) .MMMW
.,,.l/// J
¢ -

e
PR
ey \r\\
P
s (O
e {7 Py !
\\W - D
Lo 5
\A\ \b\ e ;\.
S v
i 7 4 \
P~ 7 1 \\n )
-~ -~ s 3 &
g ' 7/ 4

SA

\{IT
\
\ : \

\\ \»

¥

\

\

A\
&Y
*\

y o N
L ~
Y q‘;

S
\%\\
\\\\\

\

Y

5

1

100

50

i

50
1 1]

.
.

SCALE

50

T/

=z
O
T
<
>
x
fd
7
pd
o
o
x
o
et
o4
<
<
o
x
Q
a
<

FIELD VERIFIED RPA LOCATION/
COORDINATED WITH SITE PLAN
AND STREAM RESTORATION PLAN.

ADJUSTED LIMITS OF CLEARING
EASEMENT. FINAL AREA TO BE

POROUS PAVEMEN

PAVING BLOCKS

FLOODPLAIN 6178—-RPA—004-01
APPROVED JULY 29, 2008
LIMITS OF CLEARING

AND GRADING

AND GRADING FOR TREES

WETLAND
AREA

POTENTIAL
EQC LIMIT

{ POTENTIAL GREEN

-
X
T x
X
0320
95308
930952
0o QOG
°o°g°°o
LISy,
3038030
\Qg:iii
N

e e e | OCATION OF 100—-YEAR MAJOR

\

X x
* x
¢ X o
o
599980
052090
o%go%O
952050
<
00209903
= R s




X x
o Xox N 5 POTENTIAL GREEN
X . k"xxj ROOF
) POTENTIAL
;°g°og‘?9‘? ogOQPOQOQge X
ot POROUS PAVEMENT/
faenasetassiitsd PAVING BLOCKS

\
§ WETLAND

FIELD VERIFIED RPA LOCATION/
s s 1+ e | QCATION OF 100-YEAR MAJOR |}
FLOODPLAIN 6178—RPA—-004-01 ||
APPROVED JULY 29, 2008

- EQC LIMIT

EQC DISTURBANCE
S DUE TO SHEETFLOW
F\ELD ' FOR OUTFALL
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EXACT LOCATION OF

BUS SHELTERS WILL

BE DETERMINED IN
COORDINATION WITH —
FAIRFAX COUNTY DOT

NOTE:
DEPENDANT UPON TRAFFIC
ANALYSIS, GEOMETRIC
MODIFICATIONS MAYBE
. REQUIRED TO THE LEE ROAD
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NOTES:

1. This Existing Vegetation Map is based upon examination of LE G E N D
background materials, such as the USGS Manassas, VA, 1994 &

Engineers verifying these boundaries is pending.

Herndon, VA 1994 topographic quadrangle, existing topography, the :) 3 =
Fairfax County Soils Map, the National Wetlands Inventory Map, and 5 / SITE BOUNDARY 1 o
aerial photography, as well as a field verification performed by Jean | - \ % -2
M. Tufts, WPIT, and Jeffrey A. Browning, WPIT, of Wetland Studies | ———- s LE9 g
and Solutions, Inc. (WSSI) on January 25, 2008. //7 VEGETATION COMMUNITY BOUNDARY ‘“’g i g ‘g : é
, 2 B £
2. Topography and boundary information provided by Burgess & Il [ ] PERENNIAL STREAM (PER WSSI FIELD INVESTIGATION AND AF §§°; %
Niple, Inc., and a Spring 2004 WSSI Color Infrared Aerial | FAIRFAX COUNTY CHESAPEAKE BAY MAPPING, SEE NOTE 3) RER gto}% g
Photograph, were used as the base for this exhibit. INTERMITTE B § %@ 3
NT STREAM (PER WSSI FIELD INVESTIGATION AND 3 §c§ 2 §
3. Waters of the U.S. delineation information shown hereon, was ., FAIRFAX COUNTY CHESAPEAKE BAY MAPPING, SEE NOTE 3) EU E
performed by WSSI as described in a report dated February 13, b ; WETLAND BOUNDARY ) 3 é
2008. A jurisdictional determination from the U.S. Army Corps of il | (SEE NOTE 3) : A
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Aerospace Corporation - Westfields Parcel

Fairfax County, Virginia

APPROMED DEVELOPME PLAN
(DP) (CDP) (FDP)((SE PLAY)
\ SO oty B BTS2 B eI 5 See Proffer ed 3/9/09 7 7
— AR S — I SE cgiditions dated _12/31/2009° /2309 ¢27)
Copyright ADC The Map Pecple s e 7
Pelitied Use Number 20711134 Vicinity M N Date b{(BOSJ (PC) approval __ 2/23/09
Aerospace Corporation - Westfields Parcel 35 Sheet of 3
) WSSI #21660.01
A Secale: 1" = 2000
L\'_;; e
‘1\\‘;
Fairfax County
EXISTING VEGETATION MAP SUMMARY TABLE
VEGETATION SUCCESSIONAL B
COMMUNITY COVER TYPE PRIMARY SPECIES STAGE CONDITION* |ACREAGE (ac) "COMMENTS
A Upland Forest Oak/Hickory Sub-Climax Good 21.44 See Condition Description
B Bottomland Forest | American Sycamore | Long Term Sub-Climax Good 9.59 See Condition Description g || I
C Bottomland Forest | Red Maple/Black Gum Early Successional Fair-Good 3.66 See Condition Description Q‘m ==
D Upland Forest Virginia Pine Early Successional Fair 0.35 See Condition Description : o
E Maintained Grassland| Red Oak/White Oak N/A Fair-Good 3.95 See Condition Description é Rl1ZIZ
F Open Field Eastem Red Cedar Early Successional Fair-Good 1.05 See Condition Description m|m
G Developed White Pine N/A Good 0.37 See Condition Description :
Total Approximate Acreage* 40.41 =
I
CONDITION DESCRIPTION: —
m 54

A. Area A is a mature upland forest in good overall condition and comprises the majority of the site. The canopy is dominated by white oak % a‘g % :é
(Quercus alba). Sub-dominants include mockernut hickory ( Carya alba), pignut hickory (Carya glabra), American beech (Fagus grandifolia), and red e g g 9
oak (Quercus rubra). The understory includes the species found in the canopy. The herbaceous layer is virtually absent due to the time of year the Q 3| 8
field verification was conducted, and there are only a few sparse colonies of blueberry ( Vaccinium sp.) in some areas. Few mature dead frees were > ® g
noted within the stand. gj Q| 3

| ®
g | 6|l @

B. Area B is a mature bottomland forest in good overall condition in the southeastern portion of the site and is associated with the floodplain of Flatlick 2 g 3 %
Branch. The canopy is dominated by mature American sycamore ( Platanus occidentalis), pin oak (Quercus palustris), and tulip poplar (Liriodendron ~§ 8l & S
tulipifera). Other tree species include green ash ( Fraxinus pennsylvanica), Amercian elm (U/mus americana), and red maple (Acer rubrum). The 3 'g % >
understory includes pawpaw (Asimina triloba) and coralberry (Symphoricarpos orbiculatus). Few mature dead standing trees are present within the A ) x §
stand. Younger pioneer species occur along the edge of the utility right-of-way, primarily river birch ( Betula nigra). N o 8

2L e¥
fan] | x

C. Area C consists of a young bottomland forest in the central portion of the site and is associated with unnamed tributaries to Flatlick Branch. A AR S a
non-maintained sewerline easement is also located in this area. Dominant species include sweet gum ( Liquidambar styraciflua) and red maple. o <
Other tree species include black gum (Nyssa sylvatica) and river birch. Herbaceous dominants include stout wood reedgrass ( Cinna arundinacea), 22NN A
greenbriar (Smilax rotundifolia), and blunt broom sedge ( Carex tribuloides.) Horizontal Datum: VCS NAD 83

D. Area D consists solely of a group of young Virginia pines ( Pinus virginiana) in the northwestern portion of the site. No other species are present Vertical Datum: ~ NGVD 29
within the stand. Boundary and Topo Source:

Burgess & Niple, Inc.

E. Area E consists of maintained grassland (that includes a bike path) along the northern and western boundaries of the site. Scattered mature trees
include some native and some non-native tree species including white oak, red oak, bird cherry ( Prunus avium), eastern red cedar (Juniperus Design Draft Approved
virginiana), Bradford pear (Pyrus calleryana), Virginia pine and red maple. Area E also includes a utility right-of-way in the central portion of the site. -

IMT IMT  |LABG/MH

F. Area F consists of an open field dominated by eastern red cedar. Bradford pear is also naturalizing in the field. The trees are young, but well Sheet #
established. eet

of

G. Area G consists of a developed area including several volley ball courts. Several mature white pine ( Pinus sfrobus) are planted between Stonecroft 7
Boulevard and the courts.

Computer File Name:
L:A21000s'216000216060.01"CADDWOS- ENVR EVM.dw;
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LEVEL SPREADER WILL DISPERSE
WATER THROUGHOUT WETLAND

i L S, S A RGN v : 2 SR R “act)
THE UPPER PART OF THE PROJECT IS C GNIFICANT BANK
EROSION AND INADEQUATE TRANSPORT OF SEDIMENT COMING FROM UPSTREAM
BANK EROSION

g

THE OBJE

=G
& o 3 SILL ROCKS

THE IMAGE SHOWS THE UPPER PORTION OF THE TRANSITION INTO THE WETLAND SET AT GRADE
AREA. A SHORT DISTANCE DOWNSTREAM OF THIS POINT IS WHERE THE CHANNEL n
FLOW WILL BE TRANSFERRED TO SHEET FLOW. &

F-
LENGTH OF
STRUCTURE
ALONG
BASELINE

FINAL STATIONING AND
DIMENSIONS OF EACH
STRUCTURE (DESIGNATED
HERE BY LETTERS) WILL BE
DETERMINED DURING FINAL
DESIGN

s TR R e e~ RETRE il wa Bt

THIS VIEW SHOWS CROSS VANES CONSTRUCTED AT THE NORTHERN VIRGINIA STREAM

- RESTORATION BANK, SNAKEDEN REACH 3. SIMILAR STRUCTURES WILL BE UTILIZED ON THIS
PROJECT TO CONTROL GRADE AND PROVIDE IN-STREAM HABITAT AND BANK PROTECTION.

ol P, A BN
CTIVE IS TO PRES

“VANE BEFORE FLOW IS CONVERTED TO
SHEET FLOW OVER LEVEL SPREADER

P g

ERVE T

C

HIS WETLAND AREA WH
FLAT IN THE LOWER PART OF THE PROJECT. SEVERAL SMALL CHANNELS ARE
PRESENT IN THIS AREA THAT FEED WATER THROUGHOUT THE WETLAND.
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CONCEPTUAL PLAN. NOT FOR CONSTRUCTION

%{)%APHIC SCALE

STEP POOLS WILL BE CONSTRUCTED TO
ARREST HEAD CUTS AND CONTROL
CONVERGENCE OF FLOW INTO FLATLICK

BRANCH
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Application No PCA-78-S-063-06 _Staft WOD
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( IN FEET ) 1 inch = 50 feet
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SE c dated 12312009 Do3/b5 coory

THIS VIEW SHOWS THE NORTHERN VIRGINIA STREAM RESTORATION BANK, SNAKEDEN REACH 1 LOOKING
DOWNSTREAM TO ILLUSTRATE THE CONNECTION OF THE CHANNEL WITH A PLANTED RIPARIAN AREA. FOR THIS
PROJECT, THE SLOPE OF THE FLOODPLAIN WILL BE VIRTUALLY FLAT TO PROMOTE FREQUENT ACCESS OF HIGH FLOWS
TO THE ADJACENT WETLAND AREAS.

DESIGN SUMMARY:

STREAM RESTORATION IS PROPOSED FOR THE UNNAMED TRIBUTARY TO FLATLICK
BRANCH AS PART OF THE AEROSPACE CORP WESTFIELDS PARCEL 35 DEVELOPMENT.
BASED ON SITE PLANS AND HYDROLOGIC DATA PROVIDED BY BURGESS AND NIPLE,
GRADING CHANGES ON THE SITE REDIRECT THE MAJORITY OF STORMWATER
THROUGH A PROPOSED 54" RCP INTO THE UNNAMED TRIBUTARY. THIS DISCHARGE IS
CONVEYED THROUGH A SECTION OF THE UNNAMED TRIBUTARY THAT WILL BE
RESTORED TO A STABLE PATTERN AND PROFILE USING NATURAL CHANNEL DESIGN
CONCEPTS. A LEVEL SPREADER IS INCORPORATED IN ORDER TO PRESERVE THE
STABLE FORESTED WETLAND LOCATED DOWNSTREAM OF THE PROPOSED 54" RCP.
THE LEVEL SPREADER IS DESIGNED TO EVENLY DISTRIBUTE THE FLOW INTO THE
EXISTING WETLAND AT NON-EROSIVE VELOCITIES. CHANNEL STABILIZATION IS
PROPOSED WHERE THE FLOW CONVERGES AND RETURNS TO FLATLICK BRANCH.
CROSS VANES AND STEP POOLS ARE ADDED TO PREVENT CHANNEL EROSION FROM
ADVANCING UPSTREAM, WHICH COULD PUT UTILITIES AND WETLAND AREAS AT RISK.

CONCEPTUAL LAYOUT NOTES:

1.  THIS PLAN IS FOR CONCEPTUAL PURPOSES ONLY AND SHALL NOT BE USED FOR
CONSTRUCTION.

2. PRIOR TO THE DEVELOPMENT OF A FINAL DESIGN PLAN, FURTHER
HYDROLOGIC/HYDRAULIC STUDY SHALL BE CONDUCTED TO REFINE THE DIMENSIONS
OF THE PROPOSED CHANNEL. THE CURRENT DIMENSIONS ARE BASED ON THE 2-YR
OUTFALL DISCHARGE PROVIDED BY BURGESS AND NIPLE AND MAY CHANGE.

3. THE DIMENSIONS OF THE FLOW DISSIPATION STRUCTURE MAY BE ALTERED AFTER

H&H MODELING OF THE STRUCTURE.

LOCATION AND DETAILS OF STRUCTURES MAY CHANGE DURING FINAL DESIGN.

THE DETAIL SHOWN IS FOR ILLUSTRATIVE PURPOSES AND MAY NOT DEPICT FINAL

DESIGN DIMENSIONS OR SPECIFICATIONS. OTHER DETAILS WILL ALSO BE

DEVELOPED FOR FINAL DESIGN

6. REVEGETATION PLAN WILL CONSIST OF RIPARIAN AND FORESTED WETLAND
PLANTINGS AS APPROPRIATE.

o &

Concurrent w/ SE-2008-SU-026

5§ (PC) approval 7 2/23/09

THIS VIEW SHOWS STEP POOLS CONSTRUCTED AT THE NORTHERN
VIRGINIA SREAM RESTORATION BANK, SNAKEDEN REACH 4. THESE ARE
SIMILAR TO WHAT WILL BE CONSTRUCTED AT THE DOWNSTREAM
COLLECTION POINTS AND AT THE UPSTREAM END OF THE PROJECT AT
THE OUTFALL

—— (Wetland ) — —
Studies and Solutio“s’“\c'

5300 Wellington Branch Drive, Suite 100 « Gainesville, VA 20155

Phone 703 679 5600 * Fax 703 679 5601

wetlandstudies.com

AEROSPACE CORP WESTFIELDS PARCEL 35
STREAM RESTORATION CONCEPT PLAN
Fairfax County, Virginia

Copyright @ 2008 Wetland Studies and Solutions, Inc.
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Stream Restoration Success Criteria: The initial success criteria shall be:

(1)  With respect to reforested riparian buffer areas:

(a) Plant density of at least 400 living wood stems (including volunteers) per acre of trees and shrubs must
be achieved by the end of the first growing season following planting and maintained through the end
of the monitoring period or until canopy coverage is greater than 30%, and

(b) Herbaceous plant coverage of at least 60% must be achieved by the end of the first growing season,
and at least 80% each monitoring year thereafter.

(c) Woody plant coverage (from live-stakes, tublings, container grown material, and volunteers) along
stream banks shall achieve a density of at least 5 Lf./stem by the end of the first growing season and
for each monitoring year thereafter.

(2)  With respect to the stream and riparian system, the following elements of the restored stream reach
shall be assessed using the stated criteria:

(a) Dimension - The analysis of each permanent cross-section specified on the Stream Restoration Site
Plan shall indicate that:

(i) The bankfull Cross-Sectional Area did not increase or decrease by an amount greater than 20% of
the as-built cross-section.

(b) Pattern - The analysis of the plan-view survey of field measurements shall indicate that:

(i) The Sinuosity of the stream (defined as the stream length along the thalweg divided by the valley
length) did not increase or decrease by an amount greater than 0.2 of the as-built pattern.

(c) Profile- The analysis of the longitudinal profile shall indicate that the slope of the longitudinal profile did
not increase or decrease by an amount greater than 0.3% of the as-built slope.

(d) Structures - The analysis of each instream structure shall indicate that:

[

(i) The angle of any rock vane, j-hook, or cross vane did not increase or decrease by an amount
greater than 3 degrees from the as-built angle, and remains between 20 and 30 degrees from the
tangent to the bankfull at the end of the outside vane arm.

(ii) The slope of any rock vane, j-hook, or cross vane did not increase or decrease by an amount
greater than 2% from the as-built slope (i.e. if the design slope was 5%, then any slope from 3% to 7%
would be acceptable) and remains between 2% and 7%.

Stream Restoration Monitoring: The monitoring period shall be no more than ten (10) years, unless
deficiencies exist at the end of the 10th year, in which case the monitoring period shall be extended (see
Section 3c). The Applicant shall perform all necessary work to monitor the restoration in order to
demonstrate compliance with the Success Criteria. The Monitoring Program shall follow the guidelines
established below:

(1)  With respect to reforested riparian buffer areas:

(a) Visual Description. Visual descriptions shall be provided with each monitoring report to Fairfax County.
Visual descriptions shall be accomplished by the provision of ground level photographs, taken facing
north, south, east, and west, from stations located adjacent to each vegetation plot and hydrology
monitoring station [permanent markers shall be established to ensure that the same locations (and
view directions) are monitored in each monitoring period].

(b) Vegetation. Sample plots shall be located on a stratified random basis over areas of the site that are
reforested riparian buffer areas in order to sample all habitat areas of buffer area at locations adjacent
to each photo location marker. A minimum of 3 plots/acre shall be sampled.

‘Each plot shall be of a size no less than a 30 foot radius for woody plants and a 3 foot diameter for
herbaceous plants. Alternative sampling methods may be submitted for DEQ review and approval. The
vegetation data shall be collected in the July - November time period and shall include:

(i) Dominant vegetation species identification;

(ii) Coverage assessment;

(iii) Number of woody plant stems (total and #/acre);
(iv) Indicator Status.

(2)  With respect to the stream and riparian system:

(a) Woody plant coverage (from live stakes, tublings, container grown material, and volunteers) along
stream banks shall be quantified by species and density (5 I.f./stem along the stream bank edge).

(b) Exposure of bank pins (with locations specified on the Stream Restoration Site Plan) shall be
measured to provide an assessment of bank erosion in the restored reach.

(c) Scour chains (with locations specified on the Stream Restoration Site Plans) shall be assessed to
provide data on sediment movement in the stream bed.

(d) Each Stream Stabilization Structure shall be surveyed, photographed from a permanent monitoring
post, or otherwise designated location, established in the first report, visually evaluated for stability, and

a narrative statement provided as to whether or not specific Success Criteria have been violated.

(e) To assess channel stability Success Criteria related to cross-sections, four cross sections shall be
| provided (with permanent markers established the first time in locations specified in the Stream
Restoration Site Plan) on a representative mix of riffles and pools at these same time periods.

(f) A surveyed profile of the stream along its thalweg provided as soon as practicable after completion,
and in years 1, 3, 5 and 10 and compared to the original design to assess compliance with Success
Criteria.

(g) Location of any riparian areas with excessive erosion that needs replanting or protection with rock or
coir logs shall be identified.

(h) Within one week after any storm event that exceeds 3.2 inches in 24 hours or 2.0 inches in 2 hours
(Fairfax County 2 year storms), the subject stream reach shall be visually inspected for damages. Any
damage noted shall be immediately reported to Fairfax County in writing, with supporting photographs,
and accompanied by a remediation plan. Photographs and narrative shall be utilized to summarize
performance and remediation efforts in the next monitoring report, and shall also be submitted to
Fairfax County immediately upon completion of restoration efforts.

(3)  Timing of Monitoring Activities: Monitoring activities shall occur during the growing season, and at
least:

(a) Prior to restoration activities, as soon as practicable after completion of restoration, and once during
the 1st, 2nd, 3rd, 5th, 7th and 10th growing seasons following completion of grading (note that field
surveys will be conducted in years 1, 3, 5 and 10);

(b) Monitoring of woody vegetation for the first year or any year following planting shall take place between
August and November;

(c) If all Success Criteria have not been met in the 10th year, then a monitoring report (and any necessary
corrective actions as noted in the Stream Restoration section's preamble) shall be required for each
consecutive year until two annual sequential reports indicate that all criteria have been successfully
satisfied (which is an indication that corrective actions were successful).

(d) A final monitoring report (typically prepared the 10th growing season following completion of grading).

Stream Restoration Reports: The Applicant shall submit reports to Fairfax County DPWES describing the
conditions of the restoration and relating those conditions to the Success Criteria. Reports shall be
submitted by November 30th of each monitoring year and shall contain all data and photos collected in the
Monitoring Program, comparison of the data relevant to the Success Criteria with respect to the design
plans and previous monitoring reports and as-builts. In the event that the stream restoration fails to meet
the success criteria specified herein, the Applicant shall develop the necessary contingency plans and
implement appropriate remedial actions until the success criteria are met.

Stream Restoration Maintenance: The stream restoration project shall be placed in a private drainage
easement and shall be maintained by the Applicant in perpetuity. The Applicant shall perform all necessary
work to maintain the Stream Restoration consistent with the Success Criteria. Corrective actions shall be
undertaken to bring deficiencies up to the performance standards described herein, if necessary.
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encorczos s CONCEPTUAL PLAN. NOT FOR CONSTRUCTION .
euceTouero oo o —  yemeousesien
STEP POOL) SURFACE BOULDERS ) <
9" TOPSOIL H . STEP WIDTH ~—f=t—————m] NOTE: FOR STREAMBANK AND RIPARIAN \ el
AREA PLANTINGS REFER TO THE PLANTING § A
PLAN, VEGETATION SCHEDULE AND DETAILS. - A - (BANKFULL WIDTH) - R ; 5
WEIR ROCK _ ~t— B -(1/2 BANKFULL WIDTH) ——mm. EX. GRADE K - (RIGHT BANKFULL IR \v\\</</<\/ "T\% o &
f < » BENCH WIDTH IV cl: S %
| ————— L - (LEFT BANKFULL —— I R /\\%¢ % 5 S
BENCH WIDTH) c | 5 A /\\‘(ﬁ/@\/éf A S 4
AR TR o RO 2 " BANKFULL o e \§%é§\//<é§é Wl 23
TIE OUT TO EXISTING ‘_.' g & R . g" TOPS()IL' :. ;..:.v:‘.,_: A 4 < 7 ” "‘-.“" i % 7 /\( 0" TOPSOLL d) 5 é ;
\ GRADE AS SHOWN ONi. e i S0 7 o o m v e T e e, AR ST § Ag
...... — ANV 3, S . \,0 ,- . N B 3 N
B o i S o QT PRI oo T s
GEOTEXTILE FILTER — /\\é ZINS TR DEPTH) §§é/§$é§\ -
FOOTER Al LI IR A NS R ) = 5
ROCK FABRIC RN Z Y &2 ‘ g/\(z\é/\ R IN-SITU MATERIAL § 2
FOOTER ROCKS DN RO L LL LG LR ‘§<\ X SN : £ A
NN SISO X R : K
CHANNEL SUBGRADE FILL IN RO R INNINRAGL I 2 N s 3
BELOW MAX DEPTH (D) FILL AREAS OR EXISTING NI RRRNLLLLLY, A \é\ R k =
GROUND IN CUT AREAS S ’\Q, %@ é\@\&%\ M | N ’\%/’\ﬁ/\ﬁ S COIR FABRIC (ECO MESH CM900 OR EQUIVALENT) IS 3
A SN INVERT ‘ /\é\ \ﬁ( PLACED FROM TOP OF LOW FLOW CHANNEL 5
C EARTH FILL «%@éq R SEE STRUCTURES % X :
SECTION B-B (STEP) (AS NEGESSARY > N /\\/&é/ NOTE 8 S %Q\/(Y/ R THROUGH FULL WIDTH OF BENCH OR 12 INCHES
T TO SCALE / AR /Q N . & SR BEYOND BANKFULL, WHICHEVER IS GREATER AND IS
BANKFULL . 0N //\\é Mé&@ NN %\ &<>2‘,\ Qs KEYED IN 6 INCHES AT ENDS WITH RIPARIAN SEED MIX
UM'\TVE'R N /§§§¢/\&\/< jx//\\é 4 § UNDERNEATH. g
ROCK SURFACE BOULDER C?ngF&%RE'g f,%%%“%i”oi“{gg\?ﬁﬁgﬁlgxﬁhm? ol 0 REINFORCED BED (SEE THIS “ g
6" TOPSOLL THROUGH FULL WIDTH OF BENCH OR 12 INCHES ___| ENTATION LOOKING DOWNSTREAM SHEET FOR SPECIFICATIONS) A 3
J-POOL WIDTH BEYOND BANKFULL, WHICHEVER IS GREATER AND . 0 Z. 2
IS KEYED IN 6 INCHES g;ggﬁ?xvmggiiﬁﬁﬁ SECTI ON - RIFFLE SALVAGED COBBLE/GRAVEL/SAND SUBSTRATE [ j R §
‘ FROM EXISTING STREAM WHERE FEASIBLE (4° DEEP Q 'S 9
NOT TO SCALE IN THALWEG, TAPERED TO LOW FLOW CHANNEL e A eh g &
' D wn
EDGE) < B £0'%
n, M N'g 3
a8 nN o =
A S 25 &
SEQUENCE OF CONSTRUCTION EJ Z .| 8357
GEOTEXTILE FILTER "REINIFORCED BED"! MIXTURE SPECIFICATIONS [ Qo = § 7 ©
FABRIC 1. PRIOR TO THE START OF ANY EARTH DISTURBANCE THE CONTRACTOR SHALL NOTIFY COE IN — O o BE 3
FOOTER ROCKS FCCORDANCE WITH THE APPROVED PERMIT. IN ADDITION, AN ON-SITE PRE-CONSTRUCTION THE REINFORCED BED MIXTURE SPECIFIED BELOW MUST BE APPROVED BY THEPROJECT| (= Z, 5 | @ C &
A PLAN VIEW MEETING SHALL BE HELD TO ENSURE THAT ALL AFFECTED PARTIES (DESIGN ENGINEER, ENGINEER PRIOR TO BEING PLACED IN THE STREAM CHANNEL. o - 5o S
FILL POOL WITH 18" OF RIFFLE CONTRACTOR, COUNTY STAFF, OWNER, AND PROJECT MANAGER) FULLY UNDERSTAND THE N~ 2 S
NOTTO SCALE SUBSTRATE MATERIAL CONSTRUCTION SEQUENCING. ‘ -
MATERIAL ‘SIZE (Dy,) BATCH MIX RATIO | PERCENTAGE B 3 S &
@ - STAKEOUT POINT SECTION C-C (POOL) 2. THE CONTRACTOR SHALL BE RESPONSIBLE FOR CONTACTING MISS UTILITY AT 1-800-562-7001 ROCK? 10.9n 277 mm) 4 BUCKETS 53.58% é < | 32
NOT TO SCALE FOR THE LOCATION OF ALL PUBLIC AND PRIVATE UTILITY LINES, PIPES, CABLES, AND ' : 2 @ O A O
<—— A-(POOLLENGTH) ——= ASSOCIATED FEATURES PRIOR TO ANY CONSTRUCTION WORK; ALL UTILITIES SHALL BE Bég%}gm 0.08 - 2.5in (2 - 64 mm) 2 BUCKETS 25.30% = = o 2
CLEARLY IDENTIFIED PRIOR TO CONSTRUCTION BY CONTRACTOR. " . Q ¥ 5
c COARSE SANDY|  0.04-0.08in(1-2mm) | 0.75 BUCKETS 7.5-12.5% L A = B
-1 3. PRIORTO ANY EARTH DISTURBING ACTIVITIES ALL NECESSARY EROSION AND SEDIMENT TOPSOIL LOAM OR SILT LOAMWITH3-5%| 0 5 BUCKETS 5-10% 83 E é 2
E - STEP HEIGHT | LAST BOULDER IN STEP POOL CONTROL MEASURES AND DEVICES SHALL BE INSTALLED AS SPECIFIED ON THE EROSION & @) Q
—w=] B1 | —=| B2 [~ r . WEIRROCK - SEQUENCE TIES INTO SEDMENT CONTROL PLAN. < 2 a =
STREAMBED 1 3 , PROPOSED/EXISTING TALWEG A, < SO
| 1 i 5 4. STAKE OUT THE NEW STREAM ALIGNMENT AS SHOWN ON THE GEOMETRY PLAN. PC AND PT 1 THE REINFORCED BED SHALL BE A MINIMUM OF 18" IN DEPTH. PORTIONS OF THE N a9 QO g:
D - POOL DEPTH ‘ l 7 POINTS SHALL BE STAKED ALONG THE CENTERLINE AND AT 25-FQOT OFFSETS, IDENTIFIED BY STREAM WITH CHANNEL SLOPES GREATER THAN 2.0% SHALL HAVE A MINIMUM O e
> CORRESPONDING CENTERLINE STATION, ON EACH SIDE OF THE PROPOSED CHANNEL. THE REINFORCED BED MATERIAL THICKNESS OF 1.5x THE BED MATERIAL D50. SEE o
4 CENTER OF EACH CURVE SHALL BE STAKED AND MARKED WITH THE CORRESPONDING RADIUS LONGITUDINAL PROFILE FOR LOCATIONS AND THICKNESS. m o
6 OF CURVATURE. VERTICAL CONTROL SHALL BE CLEARLY MARKED AT SEVERAL LOCATIONS 9 <
ALONG THE PROPOSED CHANNEL. THE ROCK PORTION OF THE MIXTURE SHALL CONSIST OF CRUSHED STONE (CLASS A1
RIPRAP). THE VOIDS VILLED WITH A MIXTURE OF SAND, GRAVEL, AND TOPSOIL. THE
% 5. CONSTRUCTION SHALL PROCEED FROM UPSTREAM TO DOWNSTREAM, UNLESS AN ANGULARITY OF THE CRUSHED ROCK, ALONG WITH THE FILLING OF THE VOIDS, WILL
SN ALTERNATIVE SEQUENCE IS APPROVED BY THE FIELD ENGINEER. RESWULT IN A VERY RESISTANT, ARMORED SUBSTRATE THAT WILL BE CAPABLE OF
WITHSTANDING MUCH GREATER SHEAR STRESS THAN THE COMPUTATION OF THE
FOOTER ROCK R R 6.  NOWORK SHALL BE STARTED THAT CANNOT BE COMPLETED AND STABILIZED IN ONE DAY. REQUIRED D50 WOULD SUGGEST. RIVER WASHED COBBLE (WHITE, TAN, YELLOW, OR
& \é\& BROWN) WITH THE SPECIFIED D50 SHALL BE AN ACCEPTABLE ALTERNATE AS LONG AS IT
Q&\é§¢§ <\¢\¢§4 : ALK 7. EXCAVATE STREAM CHANNEL TO THE SUBGRADE. IS WELL GRADED IN SIZE DISTRIBUTION (£6" FROM D50) TO PROVIDE THE ARMOR
/§/§/§/§€§/1\/§/§h\ NN NN NN ZNININININIINIINININIZ N2, NN SN INVINND) PNVINS NN IANNINY NN 2NN 2NN INY 2 OONINNANINNINNTS NEEDED - SUBJECT TO ENGINEERS APPROVAL. :
REINFORCED BED — [ 8.  PLACE REINFORCED SUBSTRATE MIXTURE IN THE CHANNEL BOTTOM (SEE THIS SHEET FOR 3
(MINIMUM THICKNESS = 18°) GEOTEXTILE: MIXTURE SPECIFICATIONS). PRIOR TO PLACING THE ROCK IN THE CHANNEL THE BANK RUN GRAVEL MAY INCLUDE UP TO 5% CLAY, SILT, AND/OR SAND, AND UP TO 25%
‘ FILTER FABRIC CONTRACTOR SHALL MIX ALL SUBSTRATE COMPONENTS TOGETHER TO ENSURE A UNIFORM COBIBLE (D50 = 3" TO 8"). GRAVEL MUST HAVE NATURAL COLOR (WHITE, TAN, YELLOW,
SECTION A-A MIX IS PLACED THROUGHOUT THE CHANNEL. OR BROWN)
NOT TO SCALE 9.  GRADE THE REMAINING PORTION OF THE CHANNEL AS SHOWN ON THE PLAN. UNLESS SHOWN *THE SAND PORTION OF THE MIXTURE SHALL CONSIST OF A WELL MIXED SAND
; OTHERWISE, TIE OUT SLOPES SHALL NOT EXCEED 3:1. PREDOMINENTALLY 1.0 MILLIMETERS TO 2.0 MILLIMETERS IN SIZE, SUBJECT TO
ENGINEER APPROVAL (I.E. WASHED CONCRETE SAND IS NOT REQUIRED). SAND MUST
10. UPON COMPLETION OF WORK, ALL E&S MEASURES ARE TO REMAIN IN PLACE UNTIL FINAL SITE BE WHITE, TAN, YELLOW, OR BROWN IN COLOR.
STABILIZATION IS ACHIEVED, WITH THE EXCEPTION OF THE SANDBAG DIKES AND THE PUMP .
STEP POOL AROUND DIVERSION. N 2@
NOT TO SCALE SUBSTRATE SIZING CALCULATION FOR THE REINFORCED BED : ,;‘:"5‘
SHEAR STRESS:
WIDTH OF STRUCTURE 5 e g D *SY  max .
SURFACE BOULDERS CHANNEL BOTTOM Z.
X % % .% % I UPSTREAM OF STRUCTURE PLANT TWO ROWS OF REACH 1 REACH 2 REACH 3 &
& A 3% B8 | SHALLE BE GRADED BLACK WILLOW AND Y =  SPECIFIC WEIGHT OF WATER, LB/CF =  62.4 LBICF 62.4 LBICF 62.4 LBICF 2 -
% %\% . —%% % % %\% N % % ACCORDING TO G&Qg\'};‘g{s SILKY DOGWOOD Dnax=  MAXIMUM RIFFLE DEPTH, FT = 16FT 1.3FT 1.0FT é )
PLAN AND SHALL | . S =  CHANNEL SLOPE, FT/FT = 0.015FT/FT 0.018 FT/FT 0.015 FT/ET = @
77 W?%%%%ﬁ% 7 S S GENTLE SLOPE UP TO —\ FLOW 3" BOULDER 2! —
%‘% %ﬁ%ﬂ%& & %\X\ CONTROLLING BOUNDER PROPOSED BED THEREFORE: >
. S % % % Sk 4%%?"”"”% -%% ) /\X\\ A STRUCTURE CONSTRUCTED ON A 5 "
A S AV S e < \\ 1001 SLOPE SHEAR STRESS (1) = 149 LBS/SF 1.46 LBS/SF 0.94 LBS/SF o 2
e e Lk . :
BOULDERS ON FLOW DISSIPATION & S S “\\\\ SUBSTRATE PARTICLE SIZE: Application No PCA-78-S-063-06 _ Staff WOD 8
STRUCTURE TO BE CONSTRUCTED AT &y, i3 & \\\ GEOTEXTILE \__ 36" COBBLE MIX EXTENDS 3 042 Concurrent w/ SE-2008-SU-026 g
ELEVATION 241.0. /‘\\ FILTER FABRIC , BEYOND BOULDER, AT GRADE Dgg = 3.070*t" APPRONVED DEVELOPME AN g
\% (DP) @ (CDP) (FDP) @) A
/\\&\\ SECTION B-B WHERE: See Proffers-dated 3/9/09 i
% NOT TO SCALE SE c dated _12/31/2009- /739 Lo00) "*
\ <
PLAN VIEW /\\\\ L Dgg =  MIN. DIAMETER OF THE MEAN SUBSTRATE PARTICLE Date 5£(BOSY (PC) approval 7 223/09 o)
\ ARM CURVES...SEE SIZE, IN. Sheet g = 0o 5 \
/\\ PLAN VIEW ELEVATION OF LEVEL ELEVATION OF WING THEREFORE: et g ol 31
§ SPREADER IS 241.0 WALL 2425 -~ :
\\ ertical Datum:  N/A
2\ A\% REACH 1 REACH 2 REACH 3 .
A //% \ - Boundary and Topo Source:
%//2} \\§ 3/%\(@(%2/\\ QIR Dgg =| 47IN 46 IN 2.9IN N/A
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Design Narraive

I Background

The stream restoration design philosophy for the unnamed tributary of Flatlick Branch is that of Natural
Channel Design (NCD). As the name implies, the goal of NCD is to restore a degraded stream by mimicking,
as much as possible, the characteristics of a stable, "natural” system. Through the use of geomorphic
principles, NCD seeks to achieve long-term stability given current as well as future flow rates.

Prior to developing restoration design protocols applicable to this urban stream, development of a
hydrologic/geomorphic basis for these designs was necessary. Though regional curves that predict bankfull
discharge as a function of drainage area have been published, the data utilized to produce curves for the
Eastern United States do not account for altered hydrology in urban systems. Given the lack of available
hydrologic data for small urban systems, there was considerable uncertainty as to the applicability of
published regional curve data to the unnamed tributary to Flatlick Branch.

To develop a design on similar stream restoration projects in Fairfax County that will result in environmentally
sound, aesthetically pleasing streams with long-term stability, WSSI undertook an analysis that included a
review of prior studies and implementation of hydrologic model data (developed by Burgess and Niple) from
the proposed development. Information from both of these sources was then considered in order to develop
a design that incorporates certain, practicable elements of the NCD philosophy, while also taking into account
the significant constraints imposed by the complex urban nature of the project watershed. These constraints
include limitations on the location and size of the restored channels which, in turn, determines the type and
size of the channel substrate materials that must be used. Details of the development of the design are
discussed below, prefaced by a discussion of how restorations employing elements of NCD are in compliance
with state law.

i Regulatory Compliance

NCD is the preferred design methodology for the Virginia Department of Environmental Quality (DEQ) and
the U.S. Army Corps of Engineers (COE). The 2005 state legislature revised state law to stipulate that any
stream restoration project that is designed in accordance with NCD principles is exempt from the
requirements of MS 19 (Code of Virginia, § 10.1-560 and 10.1-561) as well as any related local requirements.
Additionally, on March 16, 2007, DEQ published its proposed Section 401 Water Quality Certification
Conditions for Nationwide Permit (NWP) #27 (Stream and Wetland Restoration Activities) requiring that
natural stream design be used for stream restoration. Therefore, the flow rates used for this project were
developed using NCD methodologies and compared to flow rates derived from the traditional modeling
techniques.
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Comprising Tributary to Flatlick Creek

One of the principal tenets of NCD is the concept of multiple stream types and the unique properties
associated with various types of streams. The unnamed tributary to Flatlick Branch is comprised of three
different stream types, each with a specific function related to hydraulics and/or ecological function. At the
upstream end of the project, a Ba stream (Step Pools with a small floodplain) is used to decrease the channel
bed elevation over a relatively short distance. This is accomplished by using boulders placed individually at
specific elevations to provide grade control. The step pools transition into a C stream type, which provides a
variety of habitat as well as connectivity to the floodplain and wetland areas adjacent to the channel. Atthe
end of the C stream is a cross vane that transitions into a level spreader. The level spreader then diffuses
flow into a braided D stream that runs through a wetland area. D stream types are unique braided systems
that are flat, wide and often rough; these properties slow down the flow of water through the system and, in
this case, feed wetland areas that not only diversify habitat, but provide abundant vegetation to slow down
flow. If the D stream type was to be converted into a single-thread channel by ditching, which would have the
effect of not only concentrating flow by also steepening the channel, the wetland would likely be drained.
Lastly, at the downstream end of the project, a Ba stream type is once again used to drop the grade of the
stream bed over a relatively short distance.

. Published Data

In the process of determining a design protocol, a review of work performed by others was conducted. This
included review and consideration of published regional curves as well as reports on urbanization and how it
can result in downstream channel enlargement. Specific information reviewed as part of this analysis
included the following:

North Carolina Piedmont Regional Curve Data’

This data includes bankfull hydraulic geometry relationships for both "urban” and "rural” streams. The
streams defined as "urban" averaged 43% impervious area and those classified as "rural" contained
"no more than 20%". Impervious cover of up to 20% represents a wide range of land use conditions.
For instance, The Chesapeake Bay Local Assistance Manual (CBLAM)? assigns a 20% impervious
cover to 0.5 acre residential lots (2 houses per acre), which would be considered a rural condition for
the North Carolina Piedmont Regional Curve. Land use in the project watershed above the pipe outfall
consists of an average impervious cover of 68%. This is much higher than the 43% impervious area
that comprises the "urban” condition of the North Carolina Piedmont Regional Curve Data. The effect
of this range of imperviousness is detailed in the Discussion section below.

Maryland Piedmont Regional Curve Data®

The U.S. Fish and Wildlife Service published a report on Maryland piedmont streams that presents
regional curve information. Given that the project watershed is located in close proximity to the study -
area and in the same physiographic province (piedmont), the MD data is considered to be the most
applicable to the unnamed tributary to Flatlick Branch. Note the average impervious area of the
contributing watersheds in this study is approximately 8% (and thus is classified as "rural"). Thisis
much lower than the value of imperviousness located within the project watershed.

Eastern United States Regional Curve Data

Regional curve information developed from streams in the eastern portion of the United States is
presented in Water in Environmental Planning* by Dunne and Leopold (1978).

Dynamics of Urban Stream Channel Enlargement

The Center for Watershed Protection published a report® on the impact of watershed development on
channel enlargement. From this study, it is estimated that ultimate channel enlargement can take
50-75 yrs from the time the watershed is fully developed. The project watershed is still under
development, suggesting the channels have not yet reached their ultimate size (this is supported by
the current condition of the channels). Based on an average impervious area in the project watershed
up to the pipe outfall of about 68% and assuming no retention of stormwater in the watershed, the
resulting enlargement factor would be approximately 8.2.

V. Hydrologic/Hydraulic Modeling

A hydrologic model of the project watershed was developed by Burgess and Niple to assess stormwater
outflows from the project watershed based on the proposed development. The post-development
watershed conditions used by Burgess and Niple (including off-site flows from other site plans) were
used for the analysis. Flow rates developed from both the NRCS 2- and 10-yr, Type Il storm events
were compared to results obtained from application of the enlargement factor to the MD regional curve
data.

V. Discussion

From the analysis described above, it is clear that there are two distinct methodologies (regional curves
and hydrologic modeling) available to size the channel. When considered in relation to one another
along with good engineering judgment, a reasonable design methodology has been developed for use in
this project. A discussion on each contributing component is provided below, along with the resulting
design protocol employed for the unnamed tributary to Flatlick Branch.

Regional Curves

it is evident that use of the regional curves developed for rural MD streams would result in
channels that are significantly undersized. The urban nature of the project watershed (for which
contributing impervious area averages 68%) results in significantly higher flow rates than the
comparably sized watersheds represented by the curves.

In regards to the effects of urbanization, the published regional curves tell a consistent story.
Rural curves (MD and NC only - no data representing the character of the "Eastern” curve is
available) fall well below the urban NC curve. Since the NC rural curve represents a wide range
of development conditions with up to 20% imperviousness in watersheds, it is not surprising that it
plots above the MD rural curve with an impervious area of 8%. Because of the uncertainty in the
conditions of the watersheds used to develop the NC rural curve along with the significant
difference between the average impervious area of the regional curve data and the project
watershed, the NC regional curves are not an appropriate method to size the restored channel.
The rural MD data has been determined, however, to be representative of VA piedmont streams
“through comparison with reference stream data collected by WSSI. Thus, the published rural MD
data is applicable, yet requires adjustment to account for the effects of urbanization (i.e. increased
flow rates).

Through application of the enlargement factors to the cross-sectional areas represented by the
MD rural curve for each design reach in the: project watershed, a modified regional curve was
developed that is specific to the percentage of imperviousness within the project watershed. The
cross-sectional area calculated using the enlargement factor was converted to a flowrate using
the bankfull discharge relationships developed as part of the published MD data. This data was
compared to the hydrologic modeling data to develop a set of design flowrates for the unnamed
tributary to Flatlick Branch.

Hydrologic Modeling

Tthe 2-yr modeled flow data plots below the modified MD curve data. As impervious area
increases, stormflow hydrographs have larger peaks for shorter durations. To account for the
increase in peak flows that occurs with the increase in impervious area due to the proposed
development, Stormwater Management (SWM) facilities have been included on the site and are
also present upstream of the site. These SWMs include underground storage, rain gardens,
green roofs and others which are designed to reduce peak flows leaving the site. These SWM
facilities are included in the hydrologic modeling analysis but are unable to be included in the
regional curve analysis.

Enlargement Factor

Studies have shown and experience confirms that channels enlarge in response to increased
runoff volumes, peak rates, and increased frequencies resulting from development of the
watershed. Enlargement curves provide a measure of the potential enlargement factor based on
impervious area. The enlargement factor was applied to the MD rural curve in order to replicate
the NC urban curve. The NC urban curve was developed from watersheds with 43% impervious
area, which results in an enlargement factor of 4.25. This factor of 4.25 was applied to the MD
rural curve, which compares well with the NC urban curve and establishes the validity of using the
enlargement factor to account for differences in impervious area between the MD rural curve and
the project watershed.

VI. Design Protocol

Ultimate Channel Size

The ultimate size of the restored channel in the project watershed is determined by use of the
hydrologic model data for the 2-yr storm provided by Burgess and Niple. Although the MD
regional curve with enlargement factor is used in other urbanized restorations completed by
WSSH, none of those projects included as much impervious area or as many SWM facilities as are
included in this project watershed. There is also a large difference between the impervious area in
the upper, urbanized portion of the watershed and the lower, forested portion of the watershed.
This dichotomy of land use causes flowrates to decrease moving downstream in the project
watershed, according to the regional curve analysis. '

In addition, the regional curve analysis does not give any consideration to stormwater
management facilities, it represents a worst-case scenario for the determination of flows in a
developing watershed. This type of conservative approach is often desired in order to ensure
stability of the restored reach under changing flow conditions. However, oversizing the unnamed
tributary to Flatlick Branch could result in loss of wetland function at the downstream portion of the

watershed.

Because of the uncertainty in the application of the regional curve analysis to this project along
with the desire to keep the unnamed fributary hydrologically connected to the surrounding wetland
area, the 2-yr hydrologic model value of 113 cfs will be used as the target flowrate used to begin
the iterative channel design process - a process that must consider all relevant contraints (tree
impacts, overbank flooding, sewer laterals, access, etc.) to arrive at the optimum channel design.

Velocity over Level Spreader

To maintain stability of the untouched wetland area, a level spreader was designed to keep
velocities below the maximum allowable velocity to prevent soil erosion for the Rowland Series silt
loam soils found in the stream valley during the 2-year design discharge of 113 cfs. Although the
permissible velocity for silt loam soils is 3.0 fps (obtained from Table 5-22 in the Virginia Erosion
and Sediment Control Handbook, as referemced in Section 6-1009 of the Fairfax County Public

Facilities Manual), a permissible velocity of 2.5 fps (for sandy loam soils) was used for this
analysis. According to the Fairfax County Soil Survey, sandy loam textures are common
near creek banks and sandbars with Rowland Series soils. Because sandy loam textures
could be present on site, 2.5 fps is used as the maximum permissible velocity. Velocity over
the level spreader was calculated using continuity with Manning's equation. It is assumed
that the full length of the level spreader is utilized for the cross-sectional area. Due to the
large length of the level spreader relative to the depth, the cross-section is approximated as
rectangular. Although it is expected that the wetland area will be heavily vegetated, which
will slow down flow, a Manning's n of 0.035 (a typical value for unvegetated channels) is used
as a conservative velocity approach. Sample calculations are shown below.

2 |
o= v=-2ps
' (149 2 L
0 = (.1:;‘;‘?..@32)(11) ~

n=0035 L=94[n] s = 0005[s ]

A = Lh\|fir R =—= {
S 1[f ] P L+2h U]
where L =length of level spreader

n= Manning's mkmber
S= ckdnnel slope |
“h = height of water above level spreader
| A = flow area
P =welted perimeter
- Q=design ﬂow |

V =velacity over the level spreader

e o 149 94n i !
1] = ! ‘ ] (047
,3- | 0.03-5(944-2;,] (.0005)._(9412)_
h=057[n ¥ =209[ps]

94"

The depth of flow, h, is calculated from continuity and Manning's to be 0.57 ft. This depth
results in a velocity of 2.09 ft/s, which is below the design permissible velocity of 2.5 ft/s. In
addition, the permissible velocity is for unlined earthen channels. In this case, flow from over
the level spreader enters a densely vegetated wetland area, which provides flow resistance
(reducing the velocity) and reinforcement of the soils, so the actual velocity is expected to be
lower than the 2.09 ft/s computed here.

Wingwalls, which have a top elevation of 1.5 ft above the level spreader, will be constructed
to confine the flow to the level spreader area. The velocity analysis above provides a
conservative value of velocity but most likely underestimates flow depth. To ensure the
wingwelis will not be overtopped, a second continuity analysis was performed that uses a
Manning's number of 0.1, which is a typical value for flow through vegetation. Sample
calculations for this analysis are shown below.

,‘ Al S = 0005 [/ f]
twal . A Lh |
A4=mlp] r=24-_1
A=yl r- 5=l
L1490 9an Y5,
1 = 5 w) oomshon
A=10900] v =110[a/s]

The higher Manning's n value results in a water depth of 1.09 ft which is less than the 1.5 ft
difference between the top elevation of the wingwalls and the elevation of the level spreader.

Based on this analysis, velocities are below the permissible velocity for the given soil type
and the design flows do not top the wing wall. The densely vegetated wetland area along the
profile of the level spreader and the low velocity combine to create a stable system to meet
the objective of preserving the wetland in the lower portion of the project while still conveying
the design discharge.

Channel Substrate and Sediment Transport

In a stream system where there is an ample supply of sediment, the restored reach must be
designed to provide adequate sediment transport. If this is not considered, sediment will
aggrade in the channel and can result in redirection and erosion of a new channel. In the
project watershed, however, the vast majority of channel sediments are supplied through
incision of the channel bed and subsequent erosion of the channel banks. The urban nature
of the contributing watersheds is such that very little sediment is contributed through overland
runoff. The sediments that are supplied are also very small - thus providing adequate
sediment transport is not a concern in the project watershed. In fact, since stabilization of the
bed and banks will drastically reduce the available in-stream sediment supply, preventing
mobilization of the substrate material is necessary because little replenishment is available.

Therefore, it will be necessary to provide a reinforced bed throughout the upper portion of the
unnamed tributary to Flatlick Branch to prevent the entrainment of sediment that will
eventually be deposited in the wetland area located in the lower portion of the project
watershed.

Sizing of the bed material is determined through analysis of the shear stresses the channel
lining will experience, based on the flow depth and channel slope in each reach:

t = Y*D*S
Where:
t = maximum shear stress, Ib/ft?
Y = specific weight of water, 62.4 ib/ft®
D = maximum depth, ft
S = channel slope, ft/ft

The minimum required diameter of the mean size of the substrate material
(Dgg) is then computed by the equation relating shear stress to particle size*:

Dgg = 3.070*t -
Where: 1.042
D 50 = min. diameter of the mean substrate particle size, in.

Note that the substrate material is sized for the maximum shear stress experienced in the
deepest portion of the channel (in the riffle) at the bankfull elevation in order to provide a

~ larger factor of safety (shear stress is typically computed using the mean riffle depth). This
computed substrate size is then used to armor the entire channel bottom, representing a
significant factor of safety. In addition, shear stress computations generally represent the
required force to initiate movement of loose, non-imbricated particles. The substrate in the
unnamed tributary to Flatlick Branch will be constructed using crushed stone (cap-rock and or
class Al riprap) with the voids filled with a sand, gravel and topsoil mixture. The angularity of
the crushed rock, along with the filling of the voids, will result in a very resistant, armored
substrate that will be capable of withstanding much greater shear stress than the computation
of the required D, 0would suggest. Specific computations to determine the substrate size for
this reach are presented in this plan set.

Overbank flooding is also considered, especially in relation to flow through the wetland areas
in the lower portion of the watershed. Overbank design velocities are limited to the specified
allowable velocity contained in the Virginia Erosion and Sediment Control Handbook for
"sandy loam (noncolloidal)'. This allowable velocity, 2.5 fps, is used as a basis for sizing the
step pool leading into the wetland system in the lower portion of the watershed. Coupled with
the fact that the significant benefit provided by the wetland vegetation was not considered,
the wetland areas will remain stable.

Reference Data

Layout of the channel pattern is governed by several factors, including the pattern of the
existing stream channel, site constraints (trees, utilities, paths, etc.), and reference reach
information. Wherever site constraints do not pose a limitation, parameters of the stream
pattern suggested by WSSI-compiled reference data will be utilized.

Future Watershed Conditions

Hydrologic modeling in the project watershed considered post-development conditions, which
is considered a fully developed condition. Although post-development conditions include an
increase in impervious area, Best Management Practices are also included which reduce
peak flow rates to a degree, particularly in smaller storms. In the event a redevelopment
project does propose to increase the amount of impervious area in the watershed, state and
county regulations are in-place to require that stormwater management be provided to offset
any increases in stormwater runoff. In addition, adequate outfall regulations require that the
downstream receiving water be able to withstand any increase in runoff rate or volume.
Thus, any redevelopment that proposes to increase stormwater runoff from the site will be
required to abide by these regulations, although it is unlikely that any redevelopment within
the watershed will increase the amount of impervious area.

Vil.  Conclusion

Natural Channel Design theories, techniques, and practices are employed as described in this plan
set, and are modified as necessary to ensure long term stability will be achieved in these urbanized
hydrologic conditions. Through careful review and study of previous analyses and modeling of the
watershed, a design protocol has been developed that considers all sources without undue reliance
on any one. The design protocol employed for the unnamed tributary to Flatlick Branch will provide
an environmentally sound, aesthetically pleasing, and structurally stable stream restoration project.

'Harman, W.H. et al. 1999. Bankfull Hydraulic Geometry Relationships for North Carolina Streams.
AWRA Wildland Hydrology Symposium Proceedings. Edited By: D.S. Olsen and J.P.
Potyondy. AWRA Summer Symposium. Bozeman, MT.

’Chesapeake Bay Local Assistance Department. 1989. Chesapeake Bay Local Assistance Manual.

*McCandless, T.L. and Everett, R.A. 2002. Bankfull Discharge and Channel Characteristics of
Streams in the Piedmont Hydrologic Region. U.S. Fish and Wildlife Service, Report
CBFO-S02-01.

“Dunne, T., and L.B. Leopold, 1978. Water in Environmental Planning. W.H. Freeman Co. San
Francisco, CA.

SCaraco, D. 2000. The Dynamics of Urban Stream Channel Enlargement. Watershed Protection
Techniques 3(3):729-734. The Center for Watershed Protection. Elliot City, MD.
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LEGEND

@ CANOPY TREE
Species may include: oak, hickory,

maple, beech, birch, and gum.

EVERGREEN TREE
Species may include: pine, cedar,
holly, spruce, and magnolia,

UNDERSTORY TREE

Species may include: serviceberry,
redbud, fringetree, and hornbeam.
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MEADOW SEED MIX
SHRUBS

Species may include: witchhazel,
beautyberry, and native azaleas.

RAIN GARDEN
% FOREST SAVE

NOTES:
1. The landscape plan will not use invasive plants and will
emphasize the use of native species. The overall landscape
design for the project site will form a link between the
contemporary nature of the proposed architecture and the
existing natural conditions of the site. Planting design in plazas
will respond to the architecture of the buildings and create
pedestrian friendly environments. Plantings closer to the edge
of the disturbed area of the site will respond more to the
surrounding forest and be more naturalistic in their design.

2. The tree planting plan for the perimeter of the site will
primarily use native tree species. A mixture of hardwood
deciduous, evergreen, and understory trees will provide a varied
treatment to the edge and year-round interest.

3. Irrigation will be provided to the tandscaping on the interior of
the site for plantings that are location on top of underground
building structures. lrrigation and maintenance of the
streetscape edge within the Westfields easement will be
maintained by the Westfields Business Owners Association per
the Westfields Development Guidelines.

4. Selective removal of trees located outside the limits of
clearing will be required where there is significant impact to tree
roots resulting from construction operations. Critical root zone
for forest grown trees was determined according to the
guidelines set forth in the Fairfax County Public Facilities
Manual. Any tree to be removed outside the limits of clearing
will be verified with the County Arborist prior to removal.

5. An eight foot high black metal picket fence with top and
bottom rails will be installed along the frontage of the property
adjacent to Stonecroft Bivd. and Lee Road. An eight foot high
black coated chain link fence will be installed along the RPA and
adjacent properties.
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NOTES:

1. The landscape plan will not use invasive plants and will
emphasize the use of native species. The overall landscape
design for the project site will form a link between the
contemporary nature of the proposed architecture and the
existing natural conditions of the site. Planting design in plazas
will respond to the architecture of the buildings and create
pedestrian friendly environments. Plantings closer to the edge
of the disturbed area of the site will respond more to the
surrounding forest and be more naturalistic in their design.

2. The tree planting plan for the perimeter of the site will
primarily use native tree species. A mixture of hardwood
deciduous, evergreen, and understory trees will provide a varied
treatment to the edge and year-round interest.

3. Irrigation will be provided to the landscaping on the interior of
the site for plantings that are location on top of underground
building structures. lrrigation and maintenance of the
streetscape edge within the Westfields easement will be
maintained by the Westfields Business Owners Association per
the Westfields Development Guidelines.

4. Selective removal of trees located outside the limits of
clearing will be required where there is significant impact to tree
roots resulting from construction operations. Critical root zone
for forest grown trees was determined according to the
guidelines set forth in the Fairfax County Public Facilities
Manual. Any tree to be removed outside the limits of clearing
will be verified with the County Arborist prior to removal.

5. An eight foot high black metal picket fence with top and
bottom rails will be installed along the frontage of the property
adjacent to Stonecroft Blvd. and Lee Road. An eight foot high
black coated chain link fence will be installed along the RPA and
adjacent properties.
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CANOPY TREE

Species may include: oak, hickory,
maple, beech, birch, and gum.

EVERGREEN TREE
Species may include: pine, cedar,
hally, spruce, and magnolia,

UNDERSTORY TREE

Species may include: secviceberry,
redbud, fringetree, and hornbeam.
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Diameter
Tree Number (in.) Action |Notes
98 10 remove | will sustain significant root damage
100 10 remove | will sustain significant root damage
101 12 remove | Will sustain significant root damage
102 14 remove | Will sustain significant root damage
103 14 remove | will sustain significant root damage
105 18 remove | will sustain significant root damage
106 16 remove | Will sustain significant root damage%
107 16 save
109 28 twin remove | will sustain significant root damage
112 10 save
114 12 save
115 12 remove | will sustain significant root damage
120 18 remove |dead
121 16 remove | will sustain significant root damage
123 12 remove | will sustain significant root damage
125 174 remove | will sustain significant root damage
127 10 save
133 22 remove | will sustain significant root damage
145 12 remove | will sustain significant root damage
148 14 remove | will sustain significant root damage
150 10 save
152 18 remove | will sustain significant root damage
153 18 remove | will sustain significant root damage
155 10 remove |dead
156 18 remove | will sustain significant root damage
157 12 remove | will sustain significant root damage
158 12 remove | will sustain significant root damage
159 10 remove | Will sustain significant root damage
163 10 save
169 10 save
171 10 save
176 16 remove | will sustain significant root damage
179 10 remove | will sustain significant root damage
188 22 save
189 12 save
190 14 remove | will sustain significant root damage
198 18 remove | Wwill sustain significant root damage
202 18 remove |dead
204 10 save
208 12 remove | Will sustain significant root damage
209 10 remove | will sustain significant root damage
210 24 twin remove | will sustain significant root damage
218 14 remove | will sustain significant root damage
222 12 remove | will sustain significant root damage
223 12 remove | will sustain significant root damage
224 12 remove | will sustain significant root damage
227 14 save
229 14 remove | Will sustain significant root damage
230 14 remove | Will sustain significant root damage
232 12 remove | will sustain significant root damage
235 18 remove | will sustain significant root damage
238 10 save
240 10 save
241 16 remove | will sustain significant root damage
255 14 remove | Will sustain significant root damage
257 12 remove | will sustain significant root damage
261 12 remove | will sustain significant root damage
268 16 remove | will sustain significant root damage
272 16 remove | will sustain significant root damage
273 10 remove | will sustain significant root damage
276 22 save
280 14 save
281 14 remove | will sustain significant root damage
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LEGEND

Diameter
Tree Number (in.) Action |Notes

2 12 remove | will sustain significant root damage

7 14 remove | will sustain significant root damage

9 12 remove | will sustain significant root damage
11 12 remove | will sustain significant root damage
12 14 remove | will sustain significant root damage
13 20 remove | will sustain significant root damage
15 12 remove | will sustain significant root damage
16 10 remove | will sustain significant root damage
17 22 remove | Will sustain significant root damage
23 14 remove | will sustain significant root damage
24 14 remove | Will sustain significant root damage
28 16 remove | will sustain significant root damage
29 12 remove | will sustain significant root damage
31 12 remove | will sustain significant root damage
32 22 remove | Wwill sustain significant root damage
34 10 save

37 16 remove | will sustain significant root damage
38 14 remove | will sustain significant root damage
39 14 remove | will sustain significant root damage
41 16 remove | will sustain significant root damage
46 40 twin remove | will sustain significant root damage
50 18 remove | Will sustain significant root damage
58 14 remove |Wwill sustain significant root damage
64 14 save

69 12 save

70 10 save

74 20 remove | Will sustain significant root damage
76 14 remove |Wwill sustain significant root damage
77 14 remove | will sustain significant root damage
500 18 remove | will sustain significant root damage
524 10 remove | will sustain significant root damage
540 12 remove |Wwill sustain significant root damage
541 24 remove | will sustain significant root damage
84 12 save

86 14 remove | will sustain significant root damage
88 10 remove | Will sustain significant root damage
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P:\PR45447\Civil\Planning\cadd\ 13—SWM.dwg

7 IT (W), BEST MANAGEMENT

: SPECIAL EXCEPTION
FLOOR AREA TABULATIONS FOR LAND AREAS WITHIN
ZONING PARCELS A AND A-2 AEROSPACE CORPORATION 83
JUNE 30, 2008 WESTFIELDS, PARCEL 35 ¥ e : : j 5%
~ 1) IF AN INADEQUATE SECTION IS ENCOUNTERED DURING THE FINAL THE PROPERTY ASSOCIATED WITH THIS SITE PLAN IS LOCATED IN THE WESTFIELDS INTERNATIONAL oY)
;gﬁl'&’g‘g/&%%’g/T,‘*X;JTD‘)\‘T‘,EV‘Oﬁﬁ%;ﬁ%ﬁ&g%‘;‘%‘?xggﬁlgfgg g}’fgfcggg'ﬁmggg Qg MINIMUM STORMWATER INFORMATION FOR REZONING, SPECIAL EXCERTION, | SZN)GiNEERING DESIGN STAGE, A PROPORTIONAL IMPROVEMENT AND NO CORPORATE CENTER IN CHANTILLY AND IS DESIGNATED AS WESTFIELDS PARCEL 35. THE SITE IS 5°
78-5-063) ARE SUBJECT TO A ZONING PROFFER THAT LIMITS THE TOTAL ALLOWABLE BUILDING SPECIAL PERMIT AND DEVELOPMENT PLAN APPLICATIONS ADVERSE IMPACT TO THE DOWNSTREAM DRAINAGE SYSTEM WILL BE HORDERED BY LEE ROAD ROUTE 8461 TO THE NORTH, STONECROFT HOULEVARD ROUTE 8460 TO THE <8
FLOOR AREA THAT MAY BE DEVELOPED ON THESE PARCELS. THE FOLLOWING TABULATIONS SHOWN BY USING ACCEPTABLE METHODS DESCRIBED IN SECTION ?5?& VSVEE“ZSEQSFSSR?EE gagJE%TT';EO%%SgTYATg :\;NOEE,EH;E\E%ESPA&S E\/|\7H12<:3H P T}:rEAS%UTTH 3TH§CR A
ARE PROVIDED IN COMPLIANCE WITH PROFFER #8 TO PROVIDE AN ACCOUNTING OF THE The following information is required o be shawn or provided in all zoning applications, or a waiver requast gﬂ%gg aE(%gOBHECEmNEVZH&% Agl%uag%ggs fﬁt‘)T‘?’i‘-YE%EAR Wil BE DISTURBED. WiTH THIS DEVELOPMENT.  THE MAJOREN OF THE e, ONLT APOUT ﬁA%R‘E ES %%
BUILDING FLOOR AREA ALLOCATIONS APPLICABLE TO ZONING PARCELS A AND A-2. IT SHOULD of the submission requirement with justification shall e attached. Note: Waivers will be acted upon separately. DETEN':TION” METHbD ) ! UPLAND FOREST IN GOOD OVERALL CONDITION THE REMAINDER OF THE SITE CONSISTS OF =
BE NOTED THAT THE PERMITTED DEVELOPMENT ON A NUMBER OF THESE PARCELS HAS BEEN Failure to adequately address the required submission informationt may result in a delay in processing this ) , ' \ ‘ : ; Z R
ESTABLISHED THROUGH RECORDED DEEDS AND AGREEMENTS THAT LIMIT OR ALLOCATE application. | MATURE/YOUNG BOTTOMLAND FOREST, MAINTAINED GRASSLAND, AND OPEN FIELD. THE EXISTING 59
DEVELOPMENT RIGHTS. (2& TTIXI;:?ESEORMDWATER MANAGEMENT/BMP FACILITIES Sgov(gw ON THIS TERRAIN GENERALLY SLOPES TOWARDS FLATLICK BRANCH. 2,".’
This information Is requir . o Ordinance : ; PL = BASED ON PRELIMINARY EVALUATIONS AND DESIGNS. THE 3 5
1. CALCULATION OF GROSS ALLOWABLE FLOOR AREA, ZONING PARCELS A AND A-2; Special Permits (3331;3 gf gdgi)m ° fouowmgZomng%g&i‘?&';:;ﬁ:'z;on 2J&2L) TYPE, LOCATION, SIZE AND ASSOCIATED COMPUTATIONS OF SWM/BMP FLATLICK BRANCH TRAVERSES THE SOUTHERN PROPERTY LINE. APPROXIMATELY 13.8 ACRES OF THE g
Cluster Subdivision (9-615 1G & 1N) Commercial Revitalization Districts (8-622 2A (12) & (14)) FACILITIES UTILIZED ON THIS SITE MAY VARY WITH FINAL ENGINEERING PROPERTY IS WITHIN THE 100-YEAR FLOOD PLAIN LIMIT OF FLATLICK BRANCH, WHICH IS ALSO y -9
ZONING AREA FAR CREDIT POTENTIAL FLOOR Development Plans PRC District (16-3023 & 4L)  PRC Plan (16-303 1E & 10) DESIGN PROVIDED THAT ALL FACILITIES SHALL BE WITHIN THE LIMITS CONSIDERED TO BE THE LIMIT OF THE RESOURCE PROTECTION AREA (RPA). UP TO 21.15 ACRES OF HE
PARCEL PER PROFFER AREA FDP P Districts (except PRC) (16-502 1F & 1Q)  Amendments (18:202 10F & 101) OF CLEARING PROPOSED ON THIS PLAT. THE PROPERTY IS CONSIDERED TO BE AN ENVIRONMENTAL QUALITY CORRIDOR (EQC). THERE IS AN =
| EXISTING DEFINED CHANNEL THAT BISECTS THE MIDDLE PORTION OF THE SITE (FLOWING SOUTHWARD) ot
A 274.12591 AC. (11,9490,924 SQ. FT.) 0.50 5,970,462 SQ. FT. 1. Platis at a minimum scale of 1"=50' (unless it is depicted on one sheet with a minimum scala of 1"=100'), THAT RECEIVES STORM WATER RUNOFF FROM LEE ROAD AND UPSTREAM PROPERTIES FROM THE NORTH Z
T e e e T S5 AN PR, o WA R
X} 2. A graphic depicting the stormwater management facility(ies) and limits of clearing and grading accommodate - . S ¥ . .
A-2 59.66678 AC. (2, 599,084 SQ. FT ) 0.00 0SQ.FT. the stormwater management facility(ies), storm drainage pipe systems and outiet protection, pond spillways, ‘ g
access roads, site outfalls, energy dissipation devices, and stream stabilization measures as shown on ' THE SITE IS WITHIN THE CUB RUN WATERSHED, WHICH ULTIMATELY DRAINS TO THE OCCOQUAN. ®
TOTALS | 333.79269 AC. (14,540,008 SQ. FT. | 0.41 (AVERAGE) 5,970,462 SQ. FT. Sheet 3&4 . THEREFORE, THE PHOSPHOROUS REMOVAL REQUIREMENT FOR THIS DEVELOPMENT IS 50%. WATER T
QUALITY IMPROVEMENT [BEST MANAGEMENT PRACTICES (BMP)] WILL BE PRIMARILY MET THROUGH A
| 3. Provide: COMBINATION OF QUALIFYING OPEN SPACE AND THE USE OF UNDERGROUND MANUFACTURED BMP
Facility Name/ On-sitearea  Off-sitearea  Drainage Footprint  Storage If pond, dam Py - DEVICES, RAIN GARDEN, GREEN ROOF, AND PERVIQUS PAVEMENT (APPRXIMATE LOCATION SHOWN ON
. T
2 &',-.?S.’;‘;%i‘,‘N%“éﬁ,féa’s“i\A,Lﬁ%ﬂlg"i,],?lﬁ‘;\figB%’éﬂ’;;‘;b?gﬁsﬁﬁ%‘gi‘é{‘o@{? é\RR i’é,sg Type & No. served (acres) served (acres) area(acres) area (sp Volume (cf)  height (ft) COMP UTATIONS FOR QUTFALL #1 AND #3 THE PLAT). DEDICATED OPEN SPACE AREAS USED FOR BMP CREDIT WILL BE PLACED IN A
SUBJECT TO POTENTIAL FUTURE DEVELOPMENT (EXCLUDING PARCEL 35A): STW#LWWQ% N/A 4.0 +200 S N/A N/A | SHEET FLOW CONDITION CONSERVATION EASEMENT AS A WATER QUALITY MANAGEMENT AREA, WHICH PROVIDES APPROXIMATELY
STORM F|LTER°'"§2 4.0 AC N/A 4.0 AC  +200 SF N/A N/A 34% OF THE OVERALL PHOSPHOROUS REMOVAL CREDIT FOR THIS DEVELOPMENT. BMP CREDIT
PARCEL AREA OF PARCEL WITHIN FLOOR AREA CHARGED SWM_DETENTION SIR. #1 —_5.43_AC N/A 5.49 AC +2.430 SF +12.265 CF _NJ/A . TIME OF CONCENTRATION Te= 5 MIN ALLOCATION FOR EACH OF THE FACILITY IS SHOWN ON THE BMP COMPUTATIONS ON THIS SHEET. BMP
ZONING PARCEL A OR A-2 AGAINST TOTAL SWM_DETENTION_STR. §2 __7.8 AC N /A 7.8 AC_ +8,840 SF +38.302 CF RAINFALL INTENSITY [(2YR)=  5.45 IN/HR CALCULATION IS BASED ON THE NORTHERN VIRGINIA BMP HANDBOOK (OCCOQUAN METHOD). SEE BMP
(ACRES / Q. FT.) (GROSS SQ. FT.) WUOTIION SR 3220 A N/A 220 AC A S LG NA (10¥R)=" 7.27 IN/HR VAP ON SHEET 13A
3A 32.72 11,425,347 709,282 (1) GREEN ROOF AREA 0.54 AC NfA 0.54 AC :10782 SF :j‘: ﬁ'/: , OUTFALL #1 STORMWATER MANAGEMENT (SWM) WILL BE PRIMARILY ACCOMPLISHED USING THREE UNDERGROUND SWM
7 12.527 545,371 ‘ 223,602 (2) PERVOUS PVNTAREA - : — 4 : N7A : FACILITIES WITH INDEPENDENT CONTROL STRUCTURES. THE 2—-YEAR AND 10-YEAR FLOWS WILL BE R
5AT 348071519604 659,368 (1) WOLS PIMT. 4 =047 AC _N/A . Q47 AC +4802SF _N/A . _N/A | PRE-DEVELOPMENT RUNOFF ATTENUATED TO PRE—DEVELOPMENT CONDITIONS. THE K PROPERTY OWNER WILL BE RESPONSIBLE FOR
A2 17 027 741 315 331 653 ) | 26.2 AC  N/A 26.2 AC +44,194 SF +58,308 CF N/A | | THE MAINTENANCE OF ALL SWM/BMP FACILITIES. WITH THE PROPOSED DEVELOPMENT, THE EXISTING ol 8l wls el
: » - [X] 4. Onsit crainage channels, outfalls and oms are shown on Sheets_3&4 A=  3.78 AC, C= 0.30 DRAINAGE PATTERN WILL BE ESSENTIALLY MAINTAINED AND THE RATE OF DRAINAGE FLOW WILL NOT BE gl8lglg|8|g
oB-1 41.08 /1,789,595 252,855 (3) Onsto cre g la:nnes outfalls and pipe sys: N /A ee Q(2YR) = 6.18 CFS INCREASED ABOVE THE PRE—DEVELOPMENT LEVEL. THIS PLAN COMPLIES FULLY WITH THE AMENDED NN PN “‘
98-2 7.57 /329,750 135,360 (2) ond inlet and oulst pipe systems are shown on Shast N/A. Q(I0YR)=  8.24 CFS | CHESAPEAKE BAY PRESERVATION ORDINANCE (CBPO). SMEIEIME
11 2.08/90.683 400 (1) 5. Maintenance access (road) to stormwater management facility(ies) are shown on Sheet N/A . . Ed Blsls ev] o
16A 0.14/5,823 2,387 (2) = Type of maintenance access road surface noted on the platis __ N/A (asphalt, gaoblock, gravel, etc.). POST—-DEVELOPMENT RUNOFF - 2 % 8 58' 913
15B-1 4.237184,250 63,940 (2) _ o ADEQUATE OUTFALL ANALYSIS 0
25A 3.568 /155,953 34,217 (1) [[] 6. Landscaping and tree preservation shown in and near the stormwater management facility is shown A= 2.50 AC, C= 0.43 A4 LalE A 4L S ___ A28 /. A 2l
27C 2.01787.520 33,933 (2) on Sheet N/A . Q(2YR) =  5.86 CFS THE PRIMARY OUTFALL FOR THIS SITE IS PROVIDED BY FLATLICK BRANCH, WHICH FLOWS WESTWARD 415
T 100782764 700 (1) , __— . N , Q(10YR)=  7.82 CFS ALONG THE SOUTHERN PROPERTY LINE. A SECONDARY OUTFALL FOR THIS DEVELOPMENT IS PROVIDED BY REIE
: : m 7. A'stormwater management narrative' which comtains a description of how detention and best THE EXISTING STORM SEWER SYSTEM ALONG STONECROFT BOULEVARD. slo|d
29E-1 0.08/3,600 1,476 (2) management practices requirements will be met is provided on Sheet __12 . : [OUTFALL 3 ' Hlol°
31A-1 8.71/379,250 149472 (1) o N - , _ THERE ARE FOUR OUTFALLS FOR THIS DEVELOPMENT. THREE OF THE FOUR ARE DRAINING DIRECTLY TO “1zl 2
31A2 9.88 /430 598 150,077 (1) X 8. A description of the existing conditions of each numbered site outfall extended downstream from the site PRE—-DEVELOPMENT RUNOFF FLATLICK BRANCH AND ONE IS DRAINING TO THE EXISTING STORM DRAIN SYSTEM IN STONECROFT olplo]w Z|E(z|5
31A3 6.35 /276,460 85451 (1) o pg:gwmcn@ auqut;oo tg\estheflzte area or which has a drainage area of at least one square | BOULEVARD. AS EXPLAINED BELOW, TWO OF THE OUTFALLS (OUTFALL #1 AND OUTFALL #3) ARE SHEET zlzlz18l215|8l8
31B1 18.74 1 816.489 300,000 (1) mile (640 acres) is provided on Sheet_12 . Q2VR) 130 CFS A= 202 AC,  C=030 FLOW CONDITION AND THE OTHER TWO OUTFALLS (OUTFALL #2 AND OUTFALL #4) ARE CONCENTRATED HHEEHEMME
31B-2 6.18/269.110 85,000 (1) 1X] 9. A description of how the outfall requirements, including contributing drainage areas of the Public : ' Q(10YR)= 4.41 CFS FLOWS: 8 S § 8 g g &
358 9.00/ 392,050 160,737 (1) Facilities Manual will be satisfied is provided on Sheet_12 . | OUTFALL #1 — LOCATED IN THE FLOOD PLAIN/RPA AREA, AT THE SOUTH EAST CORNER OF THE alala §§ @ i
39 31.56 /1,374,754 563,643 (1 . . , . e POST—DEVELOPMENT RUNOFF PROPOSED DEVELOPMENT, REAR OF TOWER 1A, RECEWVES RUNOFF VIA SHEET FLOW CONDITION FROM THE Die18141E1D] o
41 7.417 322,900 0 21; e oot o b e NOTE O SHERT 3t astownetheritis anair LOWER SECTION OF THE DRIVEWAY SERVING THE LOADING DOCK AREA OF TOWER 1A AND OUTFALLS Elololdl-ldl >
o ' g * O mom T S B o P, e precsneionen e e oy o, || \SIR1B1R18191
TOTALS 269.03 /11,282,708 4,106,356 Lt1. A submission waiver s requested for h/A ' | 82123@%); e BASED ON THE ADEQUATE OUTFALL REQUIREMENTS PERTAINING TO SHEET FLOW CONDITIONS, IF SHEET
i | | N 3 AT, U FES SRR S e [ mgvgoie s LS e ||
(1) glé(\)/gﬁoﬁn%%ﬁ%ﬁ SC?\EIQE%I\(I) /R\ SES%EQS%SELE%%A,\RON ASSIGNED TO THE , . — : - . COMPUTATIONS SHOWN ON THIS SHEET, IT IS MY PROFESSIONAL OPINION THAT ADEQUATE EXIST FOR
(2) FLOOR AREA CHARGED BASED ON THE POTENTIAL DEVELOPMENT OF THE DEVELOPMENT OUTFALL #1. )
m&,%m%82&’2‘,‘_?}%‘5&3‘? 041 CALCULATED ON THE AREA OF THE PARCEL OUTFALL #2 — LOCATED AT THE END OF PROPOSED STORM STRUCTURE #1 IS AN EXISTING DEFINED ; Ul
(3) FLOOR AREA CHARGED BASED ON THE POTENTIAL DEVELOPMENT OF REMAINDER CHANNEL THAT BISECTS THE MIDDLE PORTION OF THE SITE (FLOWING SOUTHWARD) TOWARDS FLATLICK E g lﬂ
PARCEL 9B-1A (14.81 AC.) TO A MAXIMUM F A. R. OF 0.50. BRANCH. CURRENTLY, THIS CHANNEL RECEWES OFFSITE FLOW FROM LEE ROAD AND UPSTREAM UY 2 0
S MEGEVES CONSITE. FLOW FROM THE SUBJECT PROPERT.. OFFSITE FLOW WiLL BE INTERCEPTED AND E o=
ALSO RECEIVES ONSITE FLO YPERTY. RCE _ = ¥
3. REMAINING FLOOR AREA TO BE ALLOCATED: BMP FACILITY DESIGN CALCULATIONS: DIVERTED THROUGH THE DEVELOPMENT BY A PROPOSED CLOSED STORM SEWER SYSTEM AND RELEASED ‘ _<_| < -
Part 1: LIST OF SUBAREAS AND "C” FACTORS USED AT THE SAME POINT WITHIN THE EXISTING NATURAL CHANNEL AT PROPOSED STRUCTURE #1. ONSITE 1
A. GROSS BUILDING FLOOR AREA ALLOCATED TO FLOW WILL ALSO BE COLLECTED BY A PROPOSED CLOSED STORM SEWER SYSTEM AND DR TANED W TWO Z =) oc Ll
ZONING PARCELS A AND A-2: 5,970,462 GROSS SQ. FT. SUBAREA DESIGNATION AND DESCR. C  AREA UNDERGROUND SWM STRUCTURES. OUTFALL PIPES FROM TWO OF THE UNDERGROUND SWM SYSTEMS o 2 o o
ACRES SWM FACILITY #1 AND #2), WHICH PROVIDES SWM FOR +13.1 ACRES OF THE PROPOSED DEVELOPMENT, —
B.  LESS, GROSS BUILDING FLOOR AREAS PREVIOUSLY (1) QUALIFYING OPEN SPACE 0.30 12,55 T T O TR NSTEN THAT OUMFALLS, 5 THE ERSTING CHANNEL A EROPOSED i ™ o .
ALLOCATED AS SHOWN ABOVE: 4,106,356 GROSS SQ. FT. (2) STORM FILTER # 0.80 4.00 41. THE EXISTING STREAM CHANNEL CONVEYS RUNOFF TO FLATLICK BRANCH. <’ 0O < 3
. STORM FILTER #2 0.80 4.00 "L
C. FLOOR AREA REMAINING TO BE ALLOCATED: 1.864,106 GROSS SQ. FT. 8; RAIN GARDEN # 0.75 1.78 THE EXTENT OF REVIEW FOR THIS OUTFALL WILL BASED ON PFM 6—0203.2C, WHICH STATES THAT THE E g m n- &
. (5) GREEN ROOF AREA 0.45 0.54 EXTENT OF REVIEW SHALL BE TO A POINT THAT IS AT LEAST 150 FT DOWNSTREAM OF A POINT WHERE = o s 7.
4. FLOOR AREA ALLOCATION FOR PARCEL 35A: (8) PERVIOUS PAVEMENT AREA #1 0.90 015 THE DRAINAGE AREA IS 360 ACRES o% ﬁR&TER. STRUCTURE #1 OUTFALLS DIRECTLY INTO THE FLOOD 8 g 0 Zg
PLAIN LIMIT OF FLATLICK BRANCH, WHICH HAS AN ARFA GREATER THAN 360 ACRES. THE EE
A FLOOR AREA REMAINING TO BE ALLOCATED: 1,864,106 GROSS SQ. FT. EQ ﬁﬁgﬁgﬂi gﬁﬂéﬁi 2252 ﬁ 8:33 gﬁlg POST—DEVELOPMENT 2—YR FLOW TO THIS OUTFALL IS +110 CFS AND 2—YR VELOCITY IS 14.9 FPS. THE < N m >-§
(93 ON—SITE UNCONTROLLED 0.55 17.07 POST—DEVELOPMENT 10—YR FLOW TO THIS OUTFALL IS + 218 CFS AND THE 10-YR VELOCITY IS 17.3 — -
B. LESS, GROSS BUILDING FLOOR AREA ' 40.41 SITE AREA FPS. AEROSPACE CORPORATION COMMITTED TO RESTORE THE EXISTING STREAM CHANNEL. THIS WILL BE o -d LLl Q %
PROPOSED ON PARCEL 35A: - _975.350 GROSS SQ. FT, ' DONE AS SEPARATE PROJECT INDEPENDENT OF THE SPECIAL EXCEPTION AND SITE PLAN. AEROSPACE < | L
| HIRED AND ENVIRONMENTAL CONSULTANT TO DESIGN AND CONDUCT THE STREAM RESTORATION PROJECT. O ~ 3
C. REMAINING FLOOR AREA: 888,766 GROSS SQ. FT. wean , THE ENVIRONMENTAL ENGINEERS WILL INCORPORATE DEVICES THAT WILL REDUCE VELOCITY AND NATURALLY < < 1T
Part 2: COMPUTE WEIGHTED AVERAGE "C” FACTOR FOR THE SITE RESTORE THE STREAM TO ADEQUATELY RECEIVED THE POST-DEVELOPMENT FLOW FROM OUR OUTFALL AND <O N ==
CONVEY IT TO FLATLICK BRANCH IN A NON—-EROSIVE LEVEL. DEVICES THAT MAY BE USED INCLUDE ;F_" n_ LL
(A) SITE AREA 40.41 AC PLUNGE POOLS AND OTHER FEATURES THAT DISSIPATES ENERGY AND REDUCE VELOCITY. THE MODIFIED o 7 loin i
(B) SUBAREA DESIGNATION C X  ACRES = PRODUCT STREAM SECTION WILL BE ANALYZED BY THE USE OF A 10-YEAR FREQUENCY STORM TO VERIFY THAT Na) m I-
(1) QUALIFYING OPEN SPACE 0.30 12.55 3.77 STORM WATER WILL NOT OVERTOP CHANNEL BANKS NOR CAUSE EROSION OF CHANNEL BED AND BANKS 3 o of
(2) STORM FILTER #1 0.80 4.00 3.20 FOR THE 2-YEAR VELOCITY. IT IS MY PROFESSIONAL OPINION THAT THE STREAM RESTORATION PROUJECT % w
(3) STORM FILTER #2 0.80  4.00 3.20 WILL PROVIDE ADEQUATE QUTFALL FOR OUTFALL #2. . w
(4) RAIN GARDEN 0.75 1.78 1.34 P * -
(5) GREEN ROOF AREA 0.45 0.54 0.24 OUTFALL #3 — LOCATED ADJACENT TO THE FLOOD PLAIN/RPA AREA, REAR OF TOWER 2A, RECEIVES 17 2 llu
(6) PERVIOUS PAVEMENT AREA #1 0.90 0.15 0.14 RUNOFF VIA SHEET FLOW CONDITION FROM THE SECTION OF THE DRIVEWAY SERVING THE LOADING DOCK ) o M
(7) PERVIOUS PAVEMENT AREA #2 0.90 0.14 0.13 AREA AND OUTFALLS DIRECTLY VIA OVERLAND TO THE FLOOD PLAIN/RPA. THE PRE—DEVELOPMENT < <
(8) PERVIOUS PAVEMENT AREA #3 0.90 0.18 0.16 10—YEAR SHEET FLOW TO THIS QUTFALL IS +4.41 CFS. THE POST—DEVELOPMENT 10—YEAR FLOW TO
(3) ON—SITE UNCONTROLLED 0.55 17.07 9.39 THIS OUTFALL IS +2.59 CFS. BASED ON THE ADEQUATE OUTFALL REQUIREMENTS PERTAINING TO SHEET
TOTAL= 40.41 TOTAL= 21.55 FLOW CONDITIONS, IF SHEET FLOW IS MAINTAINED IN THE POST—DEVELOPMENT CONDITION AND THE
FLOW/VOLUME IS LESS THAN THE PRE—DEVELOPMENT LEVELS, ADEQUATE OUTFALL REQUIREMENT IS MET.
WEIGHTED AVERAGE "C" FACTOR FOR THE SITE= 21.55 / 40.4 = 0.53 BASED ON THE SHEET FLOW COMPUTATIONS SHOWN ON THIS SHEET, IT IS MY PROFESSIONAL OPINION
THAT ADEQUATE EXIST FOR OUTFALL #3.
Part 3: COMPUTE THE TOTAL PHOSPHORUS REMOWAL FOR THE SITE
OUTFALL #4 — LOCATED AT THE SOUTHWEST CORNER OF THE DEVELOPMENT ADJACENT TO STONECROFT
_ o T BOULEVARD. THIS OUTFALL IS TO THE EXISTING STORM DRAINAGE SYSTEM ON STONECROFT BOULEVARD.
SuB-— BMP TYPE EFF. | OFF AREA RATIO C* FACTOR RAL PRO- THE PROPOSED UNDERGROUND SWM FACILITY (SWM FACILITY #3) OUTFALLS TO THIS SYSTEM AT EXISTING
AREA ‘ SIS — Wi M. | STRUCTURE #1, WHICH IS CONSIDERED AS THE POINT OF CONFLUENCE. THE EXISTING STORM DRAINAGE
(1) [QUALIFYING OPEN SPACE 100 12,55 / 40.4 = 0.31 - ) SYSTEM AT STONECROFT BOULEVARD WAS DESIGNED TO RECEIVE FLOW FROM A PORTION OF THE
(2) _[STORM FILTER #1 50 4.00 / 404 = 0.10 ]0.80 / 0.53 = SUBJECT PROPERTY. 5, axgron
(3) |STORM FILTER #2 50 4.00 /_40.4 = 0.10 [0.80 / 0.53 = 1. ¢ Lic.No, 035787
(4) |RAIN GARDEN 90 1.78 / 40.4 = 0.0410.75 / 0.53 = oD THE EXTENT OF REVIEW FOR THIS OUTFALL WILL BASED ON PFM 6-0203.2A, WHICH STATES THAT THE Q, ,7/ 3
(5) |GREEN ROOF AREA 40 0.54 / 404 = 0.01]0.45 / 0.53 lication No PCA-78-5-063-06__ Staff WOD EXTENT OF REVIEW SHALL BE TO A POINT THAT IS AT LEAST 150 FT DOWNSTREAM OF A POINT WHERE 6‘5 o@G
(6) [PERVIOUS PAVEMENT AREA 4! 29 015 / 494 = 0.0010.90 /099 - AppTed Concurrent W SE2008-SU-026 THE RECEIVING PIPE OR CHANNEL IS JOINED BY ANOTHER THAT HAS A DRAINAGE AREA THAT IS AT LEAST
(7) _|PERVIOUS PAVEMENT AREA #2 39 0.14 / 40.4 = 0.00]0.90 / 0.53 = 1.69] 0.2 DDLVELOPM 90% OF THE SIZE OF THE FIRST DRAINAGE AREA AT THE POINT OF CONFLUENCE. —— e
(8)  |PERVIOUS PAVEMENT AREA #3 35 0.18 / 40.4 = 0.00 [0.90 / 0.53 = 1.69] 0.26 APP (LDP) (wp) —
(9) |ON—SITE UNCONTROLLED 0 17.07 / 40.4 = 0.42 ]0.55 / 0.53 = 1.03] 0.00 (DP) 3/9/09 THE CONTRIBUTING DRAINAGE AREA ASSOCIATED WITH THE PROPOSED DEVELOPMENT TO THE EXISTING DATE MAY 2008
TOTAL SITE PHOSPHORUS REMOVAL = | 50.14 See Proffers > 7h3bt 0 STORM SEWER SYSTEM ON 'STONECROFT BOULEVARD IS +2.7 ACRES.  THE POINT OF CONFLUENCE IS SCALE: NONE
SE g da‘ed 1331200 /22/23/09 ‘ AT EXISTING STRUCTURE #1, WHICH IS THE POINT WHERE THE OUTFALL PIPE FROM PROPOSED SWM DESIGN: JPG_|DRAWN: VK
Part 4: DETERMINE COMPLIANCE WITH PHOSPHORUS REMOVAL REQUIREMENT Date (PC) approval __L 22222 FACILITY 3 CONNECTS TO THE EXISTING STORM SEWER SYSTEM. THE TOTAL CONTRIBUTING OFFSITE AREA 1
Sheet of ___ 31— TO EXISTING STRUCTURE #2 IS +3.3 ACRES, WHICH IS MORE THAN 90% OF THE CONTRIBUTING AREA CHECK: _DMT_|CHECK: JPG 1
REQUIREMENT: 50% FOR THE ENTIRE SITE ASSOCIATED WITH THE DEVELOPMENT. THEREFORE, PER PFM 6-0203.2A, THE EXTENT OF REVIEW ON JOB NO.: PR45447
SITE PHOSPHORUS REMOVAL = 5014 % > 50.00 % THE EXISTING SYSTEM WILL BE 150 DOWNSTREAM OF EXISTING STRUCTURE #2. BASED ON OUR PR NO- 45447
PRELIMINARY ANALYSIS OF THE EXISTING STORM SEWER SYSTEM ALONG STONECROFT BOULEVARD, IT IS MY |fl——
NOTE: BMP CALCULATIONS ARE BASED ON THE NORHTERN VIRGINIA BMP HANDBOOK (OCCOQUAN METHOD) PROFESSIONAL OPINION THAT ADEQUATE OUTFALL EXIST FOR OUTFALL #4. SHEET 13 OF

QLE NO.: c-4102 ),
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