Stormwater Division

MEMORANDUM

DATE: March 12,2010

TO: Michael J. Gillis, Virginia Correctional Enterprises Document Management Services
FROM: Tina Cantwell, Stormwater

PO: 270712

RE: Files Approved for Scanning

General File ID or BMP 1ID: WC041
PIN: 0520500001A
Subdivision, Tract, Business or Owner

Name (if known): Association at Stonehouse, Inc. (The)

Property Description: Near 3241 Oak Branch Lane

Site Address: , Oak Branch Lane in Stonehouse Subdivision
Box 13 Drawer: 8

Agreements: (in file as of scan date) N Book or Doc#: Page:
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D 15 ACCESS AND
\CE EASEMENT (TYP.)

—LIMITS OF
_WETLANDS (TYP.)

351

VAR’IABLE WIDTH DRAINAGE EASEMEN

AND LiMITS OF 100 YEAR SJORM
WATER SURFACE ELEVATION ¢W:S. )

PPROXTMATE LOCATION OF==
UTURE “SAN. SEWER TO |
ERVE SECTION W=C__

PROPOSED 15’ ACCESS ANI
MAINTENANCE EASEMENT (TY Py

o — _‘__—— »—-
e

PROPOSED EW—11 (MOD]FIED)
e INV. = 3500, P

P ooy
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““PROPOSED” 15’ ACCESS AND-
MAIN TEDbAN GE ORAFEMEMNBLIG X - 078

" BASIN WATER SURFACE

—RISER STRUETURE: ‘ ' 100 YR ELEV = 44 87 60
60" PRECAST CONCRETE RISER PIPE WITH EXTENDED BASE,
FLAT TOP] AND ANTI—VORTEX DEVICE. TOP OF RIBER ELEV. = 41.0
TOP OF BASE ELEV. = 31.0, ALL JOINTS TO BE WATERTIGHT.
e . . PROPOSED 8” D.I. SAN SEWER
VDO FM-H—COVER—TO—BE-CAST-IN—ANF—VORTEX
DEVICE] TOP OFFSET FOR M.H. STEPS (FOR DEJAIL OF SELECT MISC. BACKFILL (FREE OF STUMPS, |ROOTS
ANTI-VORTEX DEVICE AND STEPS SEE SHEET 12) /" ROEKS, TRASH. ETC.) COMPACTED TO 90% 50
| M.H. STEPS EVERY 12” O.C. CAST IN PLACE
46.50
IOP OF DAM ELEV. = 46,50 4 PRECAST ANTI~SEEPAGE |COLLARS
. - 3'—3" x 3—3" SPACED AS |SHOWN
J
1 ~ EMERGENCY_SPILLW PROVIDE 50 L.F. OF M.D.0.T. CLASS [——
- W DRY RIP—RAP EROSIQN CONTROL STONE,
TOP OF RISER ELEV. = ¥1.00 1 3 DEPTH OF LINING = 12" WIDTH OF 40
T CINING = T8 MIN-
[ —iNv.=34.50 1 IMPERVIOUS PROPOSED ES—1
~ 2{5° 16’ CsMPACTE INV. = 32.00
BOTTOM ELEV. = 35.00 : 7 R \/v ~—
GROUT AROUND & OiP ‘ X X ]
JOINT IF PRECAST ENDWALLU— A\ e : I 30
EW-1l (MOD.) WITH GALVANIZED 8 — 1L_ - S
BAR GRATE WITH 3/4" GALV. B A A EXISTING GROUND— T~ X! N )/ "
#]3—5 EXPANDED METAL Gr—RATING 127 THICK LAYER {V.D.O.T. #78 STONE —— PROVIDE FILTER FABRIC
COVERED W/ | C.Y. OF # 41 SCH. 40 PVC WITH WRAPPED IN FILTER FABRIC TO SPAN UNDER RIP—RAP
STONE OVER AND ARQUND GLOBE MALVE IN & _ENTIRE WIDTH_OF IDAM. TIE INTQ CATCH
(SEE SHEET 17 FOR DETAIL) - STAND PIPE _J SLOPES AT EACH|END OF DAM.
10 LF.18" DIP cLASS 50— L BACKFILL RISER ~ KEY TRENCH “——76 L.F. 18" CLASS Iil RGP (O—~RING) @ 3.29% 20
@ 2.50% TO ELEV. 31.00 BASE WIDTH = 6’ INCLUDING V.D.0.T.| STD ES—1
(INCLUDES MOD. EW—11) W/ 2000 PSI CONCRETE DEPTH 5 3 MIN. INV. TN = 3450 EYCAVATE TOPSOL T0 SUITABLE MATERIAL—
) ; (ACTUAL| DEPTH TO INV. OUT = $2.00 A
2000 PSI CONCRETE BASE ECCENTRIC REDUCING COUPLING CORE_SAMPLES). COMPACTED TO 95%. EXCAVATED TOPSOIL
PODURED IN PLACE SNV, = 3450 e TR SHALL BE STOCKPILED AND RELOCATED
(SEE THI$ SHEET FOR DETAIL) } AS DIRECTED BY THE OWNER. 10
9450 10400 10450

ON BASIN"H" SECTION A-A

SCALE: 1" = 10' (HORIZONTAL)
1" =10' (VERTICAL)

/ / / I
H 4
i ! i S
/ i /
i

L LIMITS OF /
WETLANDS (TYP.) !




1. SCOPE:

B.

C.

D.

TESTING:

INSPECTION:

GENERAL EXCAVATION AND BACKFILLING:

EARTHWORK FOR STORMWATER BASINS

WORK INCLUDED HEREIN CONSISTS OF FURNISHING ALL LABOR,
MATERIAL, EQUIPMENT AND SUPPLIES FOR COMPLETION OF ALL EARTHWORK
ASSOCIATED WITH THE STORMWATER MANAGEMENT BASIN.

THE CONTRACTOR SHALL PROVIDE TEST RESULTS ON PLACED DAM
MATERIALS IN THE AREAS OF SOIL CLASSIFICATION, PERMEABILITY, PLASTICITY
INDEX AND COMPACTION. TESTING OF THE MATERIALS FOR USE IN THE
CONSTRUCTION OF THE BASIN DAM STRUCTURE SHALL BE IN ACCORDANCE
WITH ASTM STANDARDS AND SHALL BE PERFORMED BY A REGISTERED
GEOTECHNICAL ENGINEER. CONTRACTOR’'S GEOTECHNICAL ENGINEER SHALL BE
APPROVED BY THE OWNER. COSTS FOR TESTING AND THE GEOTECHNICAL
ENGINEER SHALL BE INCLUDED IN OTHER BID ITEMS ASSOCIATED WITH THE
STORMWATER BASIN.

ALL WORK PERFORMED IN RELATION TO THE STORMWATER
MANAGEMENT BASIN STRUCTURE SHALL BE OVERSEEN BY A REGISTERED
GEOTECHNICAL ENGINEER. THE CONTRACTOR SHALL PROVIDE THE
GEOTECHNICAL ENGINEER AT HIS EXPENSE.

ALL EXCAVATED MATERIAL WHICH IS
UNSATISFACTORY FOR BACKFILL SHALL BE WASTED AND ALL EXCAVATION NOT
REQUIRED FOR BACKFILLING SHALL BE DEPOSITED ON SITE AND SPREAD BY THE
CONTRACTOR, AS DIRECTED BY THE ENGINEER. ON—SITE EXCAVATED MATERIAL
MAY BE USED FOR DAM CONSTRUCTION UNLESS THE GEOTECHNICAL ENGINEER
DETERMINES THAT THE MATERIAL DOES NOT MEET THE STANDARDS SET FORTH
IN THIS SPECIFICATION. SHOULD ADDITIONAL MATERIAL BE NEEDED, IT SHALL
BE PROVIDED BY THE CONTRACTOR FROM APPROVED BORROW LOCATIONS ON
THE STONEHOUSE L.L.C. PROPERTY.

FOUNDATION AND KEY PREPARATION:
A.

UNDERCUT EXCAVATION FOR THE FOUNDATION SHALL OCCUR TO A
POINT WHICH IS 5 FEET BEYOND THE TOE OF THE DAM EMBANKMENT IN
EACH DIRECTION. THE UNDERCUT SHALL BE AT LEAST 2 FEET DEEP AND
SHALL CONTINUE TO THE DEPTH WHICH IS REQUIRED TO REMOVE ANY
ORGANIC SOILS AS DIRECTED BY THE ON~SITE GEOTECHNICAL ENGINEER.

THE FOUNDATION EXCAVATION SHALL BE BACKFILLED WITH SOILS
CLASSIFIED BY UNIFIED SOIL CLASSIFICATION SYSTEM AS SM, SC OR CL
CONTAINING AT LEAST 15% BY WEIGHT FINES AND HAVING A MAXIMUM
PLASTICITY INDEX OF 30%. THE FILL SHALL BE COMPACTED IN TEN INCH
LIFTS TO A DRY DENSITY OF AT LEAST 95% OF THE STANDARD PROCTOR
MAXIMUM DRY DENSITY (ASTM D-698). IN ADDITION ANY SOILS PLACED
IN THE AREA OF THE KEY SHALL BE CLASSIFIED AS SC OR CL AND HAVE A
PERMEABILITY OF 0.001 CM/SEC OR LESS. :

EXCAVATION FOR THE KEY SHALL BE SIX FEET WIDE AND TO A DEPTH OF
SIX FEET FROM THE EXISTING EMBANKMENT CONTOURS. THE KEY SHALL
BE CONSTRUCTED PARALLEL TO THE DAM WITH FIVE FEET ON EACH SIDE
OF THE DAM'S CENTERLINE. THE KEY SHOULD EXTEND UP THE EXISTING
EMBANKMENT TO AN APPROXIMATE ELEVATION OF 33 WHERE T WILL
TAPER TO EXISTING GROUND AT A 1.5 HORIZONTAL TO 1 VERTICAL SLOPE.

THE KEY EXCAVATION SHALL BE BACKFILLED WITH SOILS CLASSIFIED AS
SC OR CL AND HAVE A PERMEABILITY OF 0.001 CM/SEC OR LESS.

6. DAM CORE AND COVER:

A.

7. MEASUREMENT AND PAYMENT:

THE CORE SHALL BE CONSTRUCTED OF NON—EXPANSIVE CLAYEY
MATERIAL (SC OR CL) WITH A PERMEABILITY OF 0.001 CM/SEC OR LESS.
THE FILL SHALL BE COMPACTED IN TEN INCH LIFTS TO A DRY DENSITY OF
AT LEAST 95% OF THE STANDARD PROCTOR MAXIMUM DRY DENSITY
(ASTM D—-698) PRIOR TO PLACEMENT OF THE NEXT LAYER OF FILL. THE
TOP OF THE CORE SHALL BE CONSTRUCTED TO A MINIMUM ELEVATION OF
42 WITH A MINIMUM CREST WIDTH OF 10 FEET AND MAXIMUM SIDE
SLOPES OF 1.5 HORIZONTAL TO 1 VERTICAL. BEFORE ANY FILL IS PLACED
FOR THE CORE THE FOUNDATION SHALL BE SCARIFIED TO A DEPTH OF SIX
TO EIGHT INCHES.

A SILTY FINE SAND OR CLAYEY (SM, SC, OR CL) COVER SHALL BE PLACED
OVER THE CORE TO AN ELEVATION OF 55 WITH A MINIMUM CREST
WIDTH OF TWELVE FEET. SIDE SLOPES SHALL BE 3 HORIZONTAL TO 1
VERTICAL ON THE UPSTREAM SIDE OF THE DAM AND 3 HORIZONTAL TO 1
VERTICAL ON THE DOWNSTREAM SIDE OF THE DAM. VEGETATIVE COVER
WITH VDOT STD. EC—2 EROSION CONTROL BLANKET SHALL BE PLACED ON
THE SIDE SLOPES AND CREST IN ORDER TO AVOID EROSION.

PAYMENT FOR ALL WORK PERTAINING TO
EXCAVATION, FILLING OR BACKFILLING, TESTING, INSPECTING, OR DEWATERING
OF THE STORMWATER MANAGEMENT BASIN AND APPURTANCES SHALL BE
INCLUDED IN THE LUMP SUM PRICE BID.

70

65
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> SECTION VI-C
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[

D

DES.

CONFORM TO WIDTH AND
SHAPE OF EXIST. CHANNEL
g
Sz
=2
5 EC—1 CLASS 1
DRY RIP RAP
! (TYPICAL)
10'=0" 2'—0"| 2'=0" 2°'=0" La 26"
_ — gt ) ;’gb’:,w o
2 ,' - 'l‘ E e - ", _ \”-/ ; ; 3 t‘f@ ‘V
EXIST. CHANNEL | BT, B ! 1y “
r
.. N
FILTER FABRIC UNDER
ALL RIP—RAP SECTION "AA"

STILLING BASIN DETAIL

NOT TO SCALE
WCUZT STONEHOUSE_HOLLOW_OAK - 018

DEVELOPMENT AREA ONE, PHASE 1
SECTION VIB AND MILL POND RUN - SECTION III
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against infiltration and exfiltration.
Eccentric bushings fit one end

of Femco Standard Flexible
Couplings.

Available for aff common
sewer pipe materials.

Clay to Clay

Clay to Ci/Plastic
Clay to A-C/Ductile
Concrete to Concrete

Concrete 10 Cl/Plastic
A-C/Ductile to Ci/Piastic
A-C/Ductile to A-C/Ductile
Cl/Piastic to Cl/Plastic

When ordering, please provide size and piping materiais to be connected.

Headwall to be beveled in all areas except whers a confiict with

Bevel edge is required on the hesdwali at the iniet end of the

A
-Bors B ! K—~ rs D . nvert or wingwalls occur.
/"7' { \
] X »
— —~ — T T

+

edge or bevel edge.

=

No holes ore
1o be provides

FRAEN S,

i

i nLze X 2t X 3/8¢
% ii when solid bors

DIMENSIONS FOR BEVEL

ON HEADWALL
PIPE SIZE . b
12" 0.2
15 (&3
18~ 0.2V
21" or 24" o
Shape © be o

beveled with /[N 4
moras

—— -y,

BENDING DIAGRAM

- e e
3 __J 2" cog | _/
Ses Detont A& Bors B Bors D h’sﬁ Borz CB

PLAN VIEW
(Grote Removed)

ore used.

3/4° Chomfer shol be
provided on ol exposed

eages.

6-9 ‘./2"7_.___.4‘

T

,_j,
2-41/2

=T

a= 1.25° ¢ /foot dismeter
b= 1*/foot dismeter

xz'r—

o
Bars B __-;

culvert { where tha flow enters the culven ).
Headwall at the outiet end of the cuivert may be efther squsre

2" Dic. Bor ¢« 10.68 Lbs /Ft or
—— Na: 14 Bitet Steel Bor o
\ 7.65 Lbs. /FL (ASTM A615
\ Grode 60)

27X 2 X 3/8"
weig L2V/2° X 21727 X 1/4"

—
i — 1/2" X 4" Stud Sheor
Connector ¢ 12%c—c

DETAIL A
NOTES

Al cost in ploca concrete Yo be Closs A3 For pracost use 4,000 PSimin.
Reintorcing sheal © hove o minimum !{cw.

For obulghon of dimensions ond quontities see Sheet 3 of 3.

This iterm moy be precost or cost in ploce.

Ali pips for grote, structurol tubang , ond reloted hordwore 10 be goivomzed.
For tabulotion of dimensions ond quontities see Sheet 3 of 3.

Swundard EW-11 10 be instalied 30 the grate configuration i shways
perpendicular to the edge of shoulder.

B sze e

Sos Deton! “B”
&ﬁ@
43/ 4 Bors

ing 8¢ -¢
oli other reinforcing

{

v

PRRERE

spoxy grouted.

Shnv‘ lof 3

Joint moy be keyed, dowsted, or

Llll

One weep hole 1o be provided of end of porous

bors o size ¢4
spoced®8 cc.

8" D.LP.

Porous Backtil ®

{ L+ Langeh of Porous Backfilf, Not for

Lengths Less thon 12-0"

SECTION A-A

GRATE REMOVED

00Bt/cuft. ¢+ 78
- or $8 Aggregots.

Horawore Cloth Yy

SECTION BB

Y Weep hole with 12°x 12" plastic hordwore

Coth 4™ mesh or galvonized sisel wire, min
wire dic O 03 nch number 4 mesh hardwore
cioth onchored tirmily lo outside of siructure

&~

TY
{Drrens
desigr

13+00

PIPE ENDWALL WITH LOAD-CARRYING GRATE SREFERENGE
_l_O_I._Z_g—? VIRGINIA OEFl'\Ag'IQEEIOI:ITP:m\EPORTATION %%(12)4

S

WC041 STONEHOUSE_HOLLOW_OAK - 019




"""""""""""""""""""""" 45

1 2»

50 LF} 157 CLASS
| M RCPY@ 1.00%

N 4

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> EC—1| CLASS
__________________________ DRY RIP—RAP
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, L= 15.0 '
W =1{150 |
t = 2.0
L o [ I
o % 30
= -
i it
- o]
O ,,,,,,,,,,,,,,,,,,,,,,,,,,,,, . o -
1Z Z

13400

ECCENTRIC COUPLINGS

Fernco Eccentric Couplings

help maintain an even, continu-
ous fiowline in critical grade
conditions. They're easy to
install and available to fit all
common sewer pipe size

combinations. Made of tough,
flexible elastomeric PVC,

Eccentric Couplings seal reliably
against infiltration and exfiltration.

777777777 Eccentric bushings fit one end
. AIPrIssy .
S of Fernco Standard Flexible
Couplings.
Available for all common
sewer pipe materials.
Ciay to Clay Concrete to Cl/Plastic
Clay to Cl/Plastic A-C/Ductile to CVPiastic
Clay to A-C/Ductile A-C/Ductite 10 A-C/Ductile
Concrete to Concrete Cl/Plastic to Cl/Plastic
When ordering, please provide size and piping materials 10 be connected.

Hesdwall to be bevelsd in all aress except whers a conflict with
nvert or wingwslls occur.

Bavel edge is required on the headwsl at the inlet end of the

cubtvert { whare the flow enters the culvert)

Headwsll at the outlet end of the culvert may be either square

edge or bevel sdge. 2" Dio. Bor o 10 68 Lbs /Ft or
} No. 14 Bitel Steel Boc o

—7 A

» |
W {7 7.65 L /Pt (ASTM ABI15
\\ 1 L Grade 60}
. No hotes ore
HH- - - o be provided
: . inL2" X 2 X 3/8"
t ][l v ;

e e e e A T - 'r‘ o PRIV - T when solid bors
~~~~~~~~~ T Sea Detoit AX Bors B-——E Bors D_’J TypT Bors C 374 Chomter shot be

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ]20

ore used.
{20 X 2" x 3/8"
provided on ob exposed /8

. Booss. 42 V/2° X2V /20X /4
. . e 1/27 X 4" St Sheor -
ON HEADWALL G p— 8-91/2 .
rate Removed Conneclor ¢ 12°c—¢
rrrrrrrrrrrrrrrrrrrrrrrrrrrr PIPE SIZE » b ( ) } )
12* v-r 0-1 14 1 f DETAIL A
15" o-r SR ;,
NOTES
18- v-2vr | OAVE >
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ILESETT - All cost in ploce concrete 1o be Closs ;AB For precost use 4,000 PSImin.
;‘ Reintorcing steel % hove 6 minimum li cover
Shape to be rJ - L i For) Wmm of dimensions ond quontities see Sheet Jof 3
beveled with This itern may ba precos? or cast n ploce.
mon A—h—’ L———l———d" c-c Typ. All pips for grote, struciurol Jubing, ond reioted hardwore 10 be golvonuzed.
4 1/4"

For tabulotion of dimensions ond quantities see Sheet 3 of 3.

O t
b:v;\'o GRATE DETAIL Standmrd EW-11 to be installed 3o the grate configurstion is atways
nver ) parpendicular to the sdge of shoulder. -

a= 125" ¢ / foot dismetar
b= 1°/foot dismeter

See Detonl "B”

3l /4 aBa H

1105 BENOING DIAGRAM

N W;&E
_.l

100

Bore B size #5
/ pacing 8°¢ -¢
cll other reirdaorcing

bors ore size ¢4
spocad®d cc.

8" 0.1L.P.

§,'

i
D-O
wadaij

p
2-0" 2-0"
. 2-0" (% g vy e iV oy i T e < — ettt st Porous Boch iy ®
4 GQO] \m-nfphahbbnwwimumdpm.r _j Do not beve! Inven 1 00bs/cutt 1 T8
S . b e e e ' - 01 88 Aggragots.
WC041_STONEHOUSE_HOLLOW_OAK™= L~ Lonchh of P ,,,.a,':f”'"' ot for = GRATE REMOVED Horducrs Clom 4y
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90" TYP, gMITH 0p )
2
%
RCHRD . PHLLPS. 24 %
1. ANTI-VORTEX DEVICE (CAP AND RISER) 02363% ( ,gr
MANUFACTURED IN ACCORDANCE WITH ASTM C478. N B
2. DIMENSIONS SUBJECT TO PERMISSIBLE '
65 VARIATIONS OF ASTM C478.
/9\ — 3. INLET AREA (AREA BETWEEN DEVICE 1.D. —
L2 AND RISER 0.0.) IS GREATER THAN . |
OUTLET AREA (AREA OF RISER 1.D.). O v g
- 2
_ 60 4. SLAB REIFORCEMENT TO BE ASTM A615 . S o
T4 #4 BARS @ 8" E.W. CIRCUMFERENCIAL n_ + =
o REINFORCEMENT TO BE Asc = 1 @ 0.150 5 35
- - 2x6 W25 x W2.5 WWF MINIMUM. n 2
: 4 ol MATERIAL PROPERTIES: fy = 60 kei. =~ n C
Pk S| Y ; fc = 4 ksi. CONCRETE COVER OVER _U C O
ki <59 55 REINFORCEMENT (CCOR) = 1, UNLESS NOTED. —_— PO
g O+ 6% VENT o c —
= Tl STANDARD 5. DI-1 FRAME & GRATE IS UNAVAILABLE FOR 5
OPTIONAL FRAME & GRATE 48" |.D. RISERS AND LARGER. C O-
CAST IN TOP SLAB oS
PLAN D - »n C
ANTI-VORTEX CAP 0. S 2
- — - RISER ANTI-VORTEX CAP APPROX. 0 g.i
_ NOTCH >
ANTI-VORTEX CAP 1D, CAP
N ” D 0.D. D. D. | DIAMETER O ¢
- - 8 0. : ] 0.0 WEIGHT 3
N 45 NOTCH DIAMETER ; ; ; ; ; .
N " - *! 24 30" | 48 58 34 149 T =i
] 277 |33-1/2"| 80" |[70"=727  37-1/7 228 T
\___/-50 L.F| 157 CLASS ; / Lo / ‘U N o
\[ “I RCP @ 1 00% 1_]____f 1___1_] I 30 37 60 70 m72 41 226 T “
7N : L3 | 4 | 60 |[j0w72] 48 2221 C "o
Y 40 + S| 42 57 | 72" | 86" 55 306 T n QL
L " I 48" | 58 | 84" | 100° 67 427 1 © o=
a 547 |66-1/2'] 84 | 1000 | 70-1/2 | 4207 O
| 13" 60" | 72 | 9% | u4 76" 548 T > C E
, a 66" |80-1/2") 96" | 114" | 84-1/2 5.39 T q) @)
I — 35 2 | L ANT-VORTEX RISER 00. || T T 08 T8 T ST o 2, .
) 78" | 94-1/2"| 126" | 147" 98-1/2" 897 T Ll o G
DRY RIP—_RAP , ; ; ; ; @) o <
; 84 100" | 126" | 147 104 890 T 5
L = 5.0 ANTI-VORTEX RISER LD, O
il = C 2
W =150’ 5 <
t=20  lo () c 5
2 30 I O &
M — -
- S — 4V N\
: ozl e 25 SECTION
ANTI-VORTEX DEVICE DFETAT .



» Langley and McDonald, P.C. engineers, surveyors, planners Virginia Beach, Williamsburg

Open Channel Analysis / Uniform Flow :
(USING MANNING'S EQUATION : )
Project : Stonehouse
Location : James City County, VA

Cross Section Designation : .
2 SECTION VIB SYSTEM "X" OUTFALL. :
148 -A- (R h)3\/§ GIVEN:  Design flow, Qoesioy = 2.4 cubsic ft. / sec.
Q= " o : Bottom Width, B = 2 feet
: Channel Slope, S. = 0.11 feet/ foot

A A = Area of Flow Section Side Slopes, Z: = 10 Run/Unitrise

Ry=——u Pw = Wetted Perimeter L= 8 Run/ Unitrise
Py R = Hydraulic Radius Manning's Coefficient, n = 0.03

T:=B+y-<Zl+Zz>u

CALCULATE : Depth and Velocity, ( Normal and Critical Flow ):

Ta= 508 feet YNormal = 0.17 feet
Rm=  0.12 feet VNermat = 3.97 f.p.s.

To= 6.47 feet Ycutead = 0.25 feet
Rc=  0.16 feet Vaitaal = 2,29 f.p.s.
- Scrtieat = 0.0242 ft. [ ft.
TRAPEZOIDAL, RECTANGULAR or VEE F= 2.03
CHANNEL CROSS SECTION Supercritical Fiow / Steep Slepe

Cross Section Designation :
SECTION VIB SYSTEM "W OUTFALL :

GIVEN : Design flow, Qoesien = 2.23 cubic ft. / sec.
Bottom Width, B = 15 feet
Channel Slope, So = 0.1 feet/ foot
Side Slopes, Z: = 10 Run/Unitrise
L= 10 Run/Unitrise
Manning's Coefficient, n = 0.03

- CALCULATE : Depth and Velocity, ( Normal and Critical Fiow ).

To= 16.21 feet YNormal = 0.06 feet
Rm=  0.06 feet VNormal = 2.36 f.p.s.

Te= 16.73 feet Ycudest = 0.089  feet
Rie=  0.08 feet Veritea = 1.62  f.p.s.
Scritea =  0.0302 ft./ 1t

F= 172
Sugercritical Fiow / Sizep Slope

OPNCH6BV.WK4 . 08/05/98 05:18 PM
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- Langley and McDonald, P.C. engineers, surveyors, planners Virginia Beach, Williamsburg

Cross Section Designation :
SECTION VIB SYSTEM "T" OUTFALL :

GIVEN : Design flow, Qoesiey = 16.9 cubic ft. / sec.
Bottom Width, B = 10 feet
Channel Slope, S, = 0.05 feet/ foot
Side Slopes, Z: = 3 Run/Unitrise
Z= 3 Run/Unitrise
Manning's Coefficient, n = 0.03

CALCULATE : Depth and Velocity, ( Normal and Critical Flow ):

Ta= 11.91 feet YNormat = 0.32 feet
Rm= 029 feet VNermal = 4.85 f.p.s.

Te= 12.56 feet Ycrdead = 0.43 feet
Ric=  0.38 feet Vcrdeat = 3.51 f.p.s.
Scritical = 0.0183 ft./ft.
F= 158
Supercritical Fiow / Steep Sicre

Cross Section Designation :
SECTION VIB SYSTEM "V" QUTFALL :

GIVEN : Design flow, Qoesiey = 4.02 cubic ft. / sec.
.Bottom Width, B = 5 feet
Channel Slope, S. = 0.04 feet/ foot
Side Slopes, Z1 = 3 Run/Unitrise
Z= 3 Run/Unitrise
Manning's Coefficient, n = 0.03

CALCULATE : Depth and Velocity, { Normal and Critical Flow ):

Ta= 6.30 feet YNormat =  0.22 feet
" Rm= 0.19 feet VNermal =  3.29 fp.s.

Te= 655 feet Ycrdean = 0.26 feet
Rie= 022 feet Veritgead = 270 f.p.s.
Scriteal =  0.0219  ft./ ft.
F= 1.32
Supercritfical Flow / Steep Sicpe

OPNCH6BV.WK4 08/05/98 05:19 PM
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»

SEDIMENT TRAP DESIGN : STONEHOUSE SECTION VIB

ST-1 DRAINED AREA = 1.06 acres WS / DS VOLUME REQD= 71 c.y.
Lrop Bror AREATor Z:1 Dexc/Ho LeorTom BeotroM AREAsrv. VOLUME PROVIDED
trapezoid conic
VET STORAGE : 46 21 966 2 4 30 5 150 83 74
/

DRY STORAGE : 58 33 1914 3 2 46 21 966 107 105
WET STORAGE SURFACE / GRATE ELEV. : 101.00 ) TEMPORARY SEDIMENT TRAP ST-1
BOTTOM ELEV. : 97.00 DRAINED AREA = 1.06 Acre

DRY STORAGE SURFACE ELEV. : 103.00 WET STORAGE :

EMBANKMENT TOP ELEV.: 104.00 W.S. LENGTH : 46 feet
W.S. WIDTH : 21 feet

W.S. SURFACE ELEV.: 101.00
BOTTOMELEV.: 97.00

WEIR : LouvnEer = 7 feet
Ho = 2 feet
BERM; W= 3 feet
H= 3 fest
ST-2 DRAINED AREA = 0.7 acres WS /DS VOLUME REQD= 47 c.y.
Lrop Bror AREAtor Z:1 Dexc/Ho LeorTom BeoTroM AREAs VOLUME PROVIDED
trapezoid  conic
NET STORAGE : ’ 35 20 700 2 3 23 8 . 184 49 46
{

DRY STORAGE : 44 29 1276 3 15 35 20 700 55 54
WET STORAGE SURFACE / GRATE ELEV. : 93.00 TEMPORARY SEDIMENT TRAP ST-2
BOTTOM ELEV. : 90.00 DRAINED AREA = 0.7 Acre

DRY STORAGE SURFACE ELEV.: 94.50 WET STORAGE :

EMBANKMENT TOP ELEV.: 96.00 W.S. LENGTH : 35 feet
) W.S. WIDTH : 20 feet

W.S. SURFACE ELEV.: 83.00
BOTTOMELEV.: 90.00

WEIR: Lovmer= 5 feet
Ho = 1.5 feet
BERM ; W= 3 feet
H= 3 feet
ST-3 DRAINED AREA = 0.55 acres WS / DS VOLUME REQD = 37 c.y.
Ltop Bror AREAror Z:1 Dexc/Ho ‘Leorrom BsorroM AREAzv VOLUME PROVIDED
- trapezoid conic
NET STORAGE : 30 .20 600 2 3 18 8 144 41 38
/

DRY STORAGE : 45 35 1578 3 2.5 30 20 600 101 97
WET STORAGE SURFACE / GRATE ELEV. : 76.00 TEMPORARY SEDIMENT TRAP ST-3
BOTTOM ELEV. : 73.00 DRAINED AREA = 0.55 Acre

DRY STORAGE SURFACE ELEV. : 78.50 WET STORAGE :

EMBANKMENT TOP ELEV.: 80.00 W.S. LENGTH : 30 feet
) W.S. WIDTH : 20 feet

W.S. SURFACE ELEV.. 76.00
BOTTOM ELEV.: 73.00

WEIR : Lovmer = 4 feet
Ho = 25 feet
BERM ; w= 4 feet
H= 4 feet
6BSEDTRP.WK4 ' 08/28/98 02:59 PM
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ST-4 DRAINED AREA = 0.59 acres WS / DS VOLUME REQD = 40 c.y.
Lrop Bror AREAtor Z:1 Dexc/Ho Leorrom BeotToM AREAs VOLUME PROVIDED
trapezoid conic
NET STORAGE : 31 20 620 2 3 19 8 152 43 40
{
DRY STORAGE : 40 29 1160 3 1.5 31 20 620 49 49
WET STORAGE SURFACE.I GRATE ELEV. : 88.00 TEMPORARY SEDIMENT TRAP ST-4
BOTTOM ELEV. : 85.00 DRAINED AREA = 0.59 Acre
DRY STORAGE SURFACE ELEV. : 89.50 WET STORAGE :
EMBANKMENT TOP ELEV.: 91.00 W.S. LENGTH : 31 feet
W.S. WIDTH : 20 feet
W.S. SURFACE ELEV.: 88.00
BOTTOMELEV.: 85.00
WEIR: Loumer= 4 feet
Ho = 15 feet
BERM ; W= 3 feet
H= 3 feet
CHECK DAM DRAINED AREA = 147 acres WS /DS VOLUME REQD = 98 c.y.
Lrop Bror AREAtor Z:1  Dexc/Ho Leorrom BeotTom AREAsv VOLUME PROVIDED
conic
BOTTOM: 10 20 200 2 0 10 20 200 0
I/
TOP DAM: 30 50 1500 3 4 6 26 156 106
BOTTOM ELEV. : 82.00 TEMPORARY SEDIMENT TRAP CHECK DAM
CRESTELEV.: 86.00 DRAINED AREA = 1.47 Acre
STORAGE VOLUME = 106 c.y.
08/28/98 02:59 PM



ISTORM SEWER DESIGN / RATIONAL METHOD 10 YEAR RETURN PERIOD

STONEHOUSE SECTION VI - B, DEVELOPMENT AREA 1

Concrete Pipe,"n"= 0.013 Capacity @ 80% Full Depth
VDOT L&D 220 Df;l:.'“ l"::."",'.' “CxA .:""":‘ 'g;::’ ;;'::g runorr{  INVERT ELEVATIONS . | LENGTH | sLoPE |Diam Joapacity fveLocity | TraveL REMARKS
FROM PT. TOPT. | "Aores” | "C™ | INCR. |ACCUM| "¢ | "&" | °“I° |"GRations”|UPPEREND | LOWEREND | ft | fft | inch | ofs Tps min.
()] ) @) “) @) ®) * n {8) (4] (10) (11) {12) (13) (14) {16) {16} an
STORM SYSTEM" T * * * * * »
ROAD PAVEMENT T23 0.12 0.9 0.11] 0.108 0.02] 5.00 7.2 0.78
SHOULDER T23 0.65| 0.35| 0.23] 0.336] 0.04] 5.00 7.2 2.42
T23 Di -3B, L=8§' 722 ’ 102.80 101.80 197] 0.0051 15 4.50 4.27 0.77
PAVEMENT | 722 008]  08] 008] 0417] 002] 500] 72| 300
LOT AREA T22 0.51 0.35] 0.18] 0.595] 0.02] 5.00 72 429
SHOULDER| T22A 0.011 0.9] ©0.0f] 0.01 1.48] 500 7.2 0.07
PAVEMENT | TZ22A 0.08] 0.35] 003} 0.038{ 004 5.00 7.2 0.27
T22A DI-3B, L=4' T22 106.001 105.68 32| 0.0100 15 6.31 8.00 0.09
T22 DI-3B, L=8' T21 4.56 10155 100.45 2221 0.0050 18 7.23 4777 0.78
PAVEMENT T21 0.08 0.5 0071 0.7067 0.02] 5.00 7.2 5.08
EUT SLOPE 7 SHOULDER T21 03] 035 0.11 0.81 0.02] 5.00 7.2 583
T21 DI-3B, L=6' T20 100.35 99.11 255 0.0049 18 7.16 4.72 0.90
PAVEMENT T20 "~ 0.06 09| 0.05] 08684 0.01] 5.00 7.2 6.22
LOT AREA T20 0.34] 035 0.12] 0.883| 0.01| 5.00 7.2 7.08
T20 DI-38, L=6' T19 98.95 98.62 65| 0.0051 18 7.32 4.83 0.22
PAVEMENT] T19A ~. 014 097 0137 0.1267 0.02] 5.00 1.2 0.91
SHOULDER] T18A 0.105 041 00471 0.1687 0.02] 500 72 1.29
T19A DI-3C, L=6' T19 100.32 100.00 321 0.0100 15 6.31 6.00 0.05
PAVE'M_ENT T19 0.06 08 0.05] 1.206] 0.01] 5.00 7.2 8.68 ’
LOT /T SHOULDER T19 0.7% 035 025( 1.453] 0.01] 500 7.2 10.47 :
Ti9 DI8C, Ls12| Ti8 9812 5777 761 0.0050| 24| 15.64 530 020
PAVEM_ENT T18 0.13 09 012 1.57| 0.04] 5.00 7.2 11.31
SHOULDER T18 0.22 0.4] 0.09] 1.658] 0.04| 5.00 7.2 1194
Ti8 DI-38, L=6 T17 97.67 97.32 70| 0.0050 24 15.64 5.80 0.20
PAVEMENT T17 0.11 09| 0.0 1.757] 0.02| 5.00 7.2 12.66
DRAINAGE AREA T17 01 0.35] 0.04] 1.792] 0.02] 5.00 7.2] 1291
T17 Di-3B, L=4' T16 97.22 86.60 125 0.0050 24 15.57 5.78 0.36
T16 MH-1 T15 96.50 095.98 05| 0.0050 24 1556 5.78 0.30
T16 MH-1 T14 9588 93.88 1001 0.0200 24 31.27 11.61 0.14
PAVEMENT| T14A 0.138 0.9] 0.12] 0.124] 003] 500 7.2 0.89
SHOULDER 7 SIDEWALK| T14A 0.08 05| 0.04] 0.164] 0.04] 5.00 7.2 1.18
T14A Di-3B, L=6' T14 94.20 93.88 32] D.0100 15 6.31 6.00 0.09
PAVEMENT T14 0.123 09] 0.11] 2.067] 0.03] 5863 701 1451 .
SHOULDER T14 0.1 035 0.04] 2102 004 563 7.0 14.75
T14 DI-3B L=6' T13 93.75 89.75 100| 0Q.0400 24 4423 16.41 0.10
T13 MH-1 T12 80.65 83.00 95| 0.0700 24 58.50 21.71 0.07
T12 DROP MH+1 T11 80.45 70.30 1451 0.0700 24 58.50 21.71 0.1
NT| T11A 0.12 0.97 011 0.108] 0.03( 5.00 7.2 0.78
[ SHOULDER 7TSIDEWALK| T11A 0.11 051 0.061 0.163 0.04] 500 7.2 1.7
T11A DI9B, L=8 | 111 71.00 7068 32/ 0.0100] 15 531 5.00 009
PAVEMENT T 0.12 09| 0.11] 2.373] 0.04] 6.00 69| 1640
SHOULDER T11 0.15] 035 0.05] 2.426| 0.04{ 6.00 6.9 16.76
T11 DI3B, L=8' T10 70.00 58.00 100( 0.1200 24 76.60 28.43 0.06
T10 DROP MH-1 9 52.00 49,90 105]| 0.0200 24 31.27 11.61 0.15
T9 DROP MH-1 ES-1 - 42.30 42.00 30 0.0100 24 2211 8.21 0.06
4.7
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ISTORM SEWER DESIGN / RATIONAL METHOD 10 YEAR RETURN PERIOD STONEHOUSE SECTION VI - B, DEVELOPMENT AREA 1
Congcrete Pipe,'n" = 0.013 Capacity @ 80% Full Depth
Jvoor Lap 226 prret o "CxA et e of l:::::, RUNOFE| ~ INVERT ELEVATIONS | LENGTH | store | biam Jcapaciry Jverocrry | TraveL-e - REMARKS
FROM PT. TOPT. | "Acres™ | =0 | INGR. |AGOUM| *¥ | ts" | "I |"GRations"|UPPEREND | LONEREND | mr | inch | ofs tos min,
(1) @ (] ) ®) %) * n (8) )] (10} (11) 12) {13) (14) “18) (18) “7)
TORM SYSTEM "V"
PAVEMENT V6 0.18 09| 0.18] 0.162] 0.01{ 5.00 7.2 1.17
ISHOUL,DER / SIDEWALK V6 ~0.14 0.4 0.06]| 0.218] 0.02] 5.00 7.2 157
V6 DI-3C, L=8" 5 52.00 51.47 1071 0.0050 15 4.44 422 0.42
V6 MH-1 V4 51.37 51.02 701 0.0050 15 4.46 424 0.28
PAVEMENT| V4A 0.14 0.9] 0.13] 0.126] 0.01] 5.00 7.2 0.91
SHOUL,DER/ SIDEWALK| V4A 0.14 0.4] 0.081 0.182| 0.02] 5.00 7.2 1.31
V4A DI-3B, L.=4' V4 5232 52.00 32| 0.0100 15 6.31 6.00 0.09
PAVElﬂENT 4 0.14 09] 0.13| 0526 0.01] 5.00 7.2 3.79
ISHOUL.DER 7 SIDEWALK V4 0.09] 035 0.03] 0.558] 0.02| 5.00 7.2 4.02
V4 DI-3B, L=4' V3 50.90 | 4258 185] 0.0450 15 13.39 12.72 024
V3 MH4 [V2ES-1] 0.83 3850 38.00 50 0.0100 15 6.31 6.00 0.14
[sTormsYsTEM W T
PAVEMENT W3 0.12 09| 0.11{ 0.108[ 1.00| 5.00 7.2 0.78
SHOULD W3 0.08] 0.35; 0.03] 0.14] 1.00[ 5.00 7.2 1.00
W3 DI-3B, L=6' W2 103.25 102.93 32| 0.0100 15 6.31 6.00 0.09
PAVEMEN W2 0.13 0.9 0.12[ 0.257 1.00] 5.00 7.2 1.85
SHOULDER W2 0.75] 0.35] 0.05| 0.308] 1.00f 5.00 7.2 223
W2 DI-3B, L=6' W1 0.49 102.83 102.00 57| 0.0146 15 7.62 7.24 0.13
ISTORM SYSTEM "X"
PAVEMENT X3 0.07 0.9 0.06( 0.063] 1.00[ 5.00 7.2 0.
SHOULDER X3 0.31 035 0.11] 0.172] 1.00] 5.00 7.2 1.24
X3 Di3B, L=6' X2 95,82 95.50 321 0.0100 15 6.31 6.00 0.09
PAV NT X2 0.16 09! 0.14] 0.316] 1.00{ 5.00 72 227
SHOULDER X2 0.05 0.35 0.02| 0.333] 1.00| 5.00 7.2 2.40
X2 DI-3B, L=¢' X1 0.59 95.40 83.00 44| 0.1682 15 25.89 24.60 0.03
VDOTEBR1.WK4 08/05/98 05:12 PM
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FRICTION LOSS IN PIPE__ JUNCTION LOSS
weir 100 oo |te]|m|se|w]|] v | w | a vi |axv|wvzg| 8 | How | oH | axrk [osxr gt Bitace fum
INLET STATION Surface levation [Elevation
1 4 3 7 L] A T 7 L] 10 L&) 1z 13 L] 10 17 T8 15 2
STORM SYSTEM T
e
0 JOROr. | 43,80 71163 30| 1013 0.0056 | 0.167 5.38 0.11 15,0 10371 174.41 1.65 0.58 45 0.70] 1.38 042 -0.70] 1.28 44.88 5450
70 Tar- 1 ] iRt 8083 TR 59| 168 | v.ai3| 0.0056( 0.586 5.38 031 6.0 T0.50] 336.14 6.14 215 0 0.00] 226 0.68 T3] 240 53.33 83.50
M7 A58, 1L=8 §8.63 93] 165 | 66| 6.013] 00056 | 0.558 538 047 74563 15.52] 235.56 3.80 136 74 245] 302 118 196|380 62.32 7830
T2 MH 17 DROP 7058 T 1489 | 136 ] 0.013%| 00043 | 0.628 474 0.00 1111 15.&;2 235623 3.80 1.38 B] 0.33] 1.68 0.50 0841 197 72.95 90.25 ]
HENRRE 72.58 Zi| i4.9% Fo| n.aiy| 0.0043] 0.492 474 0.00 T4.60 50| 192.08 2.58 0.80 ) 0.41] 1.41 0.42 D700 154 74.48 §5.75 |
774 DIEE, L, LY ) G| 1age | itd| 0.093| 0.00431 0433 474 .09 11)2\3 s).n: 125.87 1.45 0.51 el 030 0.90 0.27 0457 145 75.64 90.20 |
[EERIRE] 7664 A 18051 460 varig| 0.0033| 0.332 415 0.07 73,09 565] 74.01 0.50 0.18 0.08] 032 0.0 -0.16] 059 76.23 703.00
RS 1623 T3 1544|106 | 6.615 | 0.0033 | 0.348 415 0.07 13.03 563] 74.01 0.50 0.18 0.03] 027 0.08 -013] 056 76.79 106.25 ]
78.78 4| 1305 1% | w015 0.0033 | 0.415 475 0.07 7208 Goh] 6742 0.40 0.17 5 053] 057 0.17 028 087 77.66 T08.76 ]
7766 21| 1268 70| v.013| 0.0028 1 0.1 3.84 0.06 1058 544| 5756 . | 0.46 0.16 7 0.02] 024 0.07 012 039 78.05 107.45
779 ol LEis 79.08 23] 10.68 70| 6.3 ] 0.0022| 0163 337 0.04 72 T7U| 2449 0.36 0.12 7 002] 0.19 0.06 D08 0.30 78.35 10684
720 Oios, 156 78.38 6| 1.2 €% | 6.6151 0.0047 [ 0.305 .07 0.06 1567 27.79 0.34 0.12 B 023 042 013 027 064 78.99 10738
[N 78.58 T6|_ 6.56| s | u.bis] 00032 0818 3.37 0.04 £57 4471 2150 0.31 0.11 50 0.22 | 037 047 B8] 141 80.10 11447
727 OLaE, LER 8040 6| 481| 22| wuig] 00021 0465 272 0. 257 105 12.78 0.38 0.13 z 0.01| 017 005 -0.0B| 060 80.70 110,63
723 Dlob, 1=8) 80.70 16| 2.67| ibs| vais] 00016 0‘155' 2.08 0.02 0.00 0.00 0.00 q 0.00] 0.02 001 001 047 80.87 106.82]
1A a0, 155 7104 (1 Y 32| 0912 | 000031 0.010 0.55 0.00 0.00 0.00 0.00 G0 0.00] 000 0.0 -0.60 0,01 71.05 7839
EECNETRET 424 161 1.18 37| 6.013] 0.0003] 0.017 0.66 0.00 0.00 0.00 0.00 8 0.00] 000 0.00 -0.00] 0.01 94.25 99.20
TTOA [0t L6 —_100.37 To| 1.1 37| 9.615 | 0.0004 [ 0.011 0.68 0.00 06.00 0.00 0.00 Y 0.00] 0.00 6.00 -0.00] 001 100.38 106.84 |
(TR DESE, L8 10854 8] 0.82 o] vaaa| 0.0007] 0.009 0.51 0.00 0.00 0.00 0.00 o0 0.00] 0.00 0.00 -0.007 0.01 105.95 11113
39.00
B 3.0 Ti | 5.015] 00030 ]0.184 328 0.04 107 1006|4052 158 0.55 0 0.00| 059 0.18 -030] 067 39.67 NA
T 70T 750| 5AT | D003 0503|328 004 107 57| 3850 146 | 081 = 73 K 035 IR yRE 4950
758, LEA LIRE] 6| 4B2|  165| uaria| 00039 0.620 3.28 0.04 167 350 531 0.18 0.06 90 0.12] 0.23 0.07 017 0.80 41.91 5847
131 4731 54 0.26 0.00 ] 0.00| 0.09 0.03 -0.05] 007 41.19
NN 4191 o] TE7 70| G015 0.00081 0.041 128 0.01 57 3361 531 0.18 0.06 w0 0.03] 010 0.03 -0.057 012 4303 58.001
I, LES ~ 4208 T6| 167 47| b.a14| 0.0008] 0.063 128 0.6 U G| 0.00 0.00 0.00 4 0.00| 0.01 0.00 0007 007 42.10 56.72]
ik s, Lew 4240 TEED 33| i3] 0.0004 | 0.013 167 0.00 ] 0] 0.00 0.00 0.00 0 6.00] 0,00 0.00 0,00 0.02 42,12 58.47
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STORM SEWER DESIGN / RATIONAL METHOD 10 YEAR RETURN PERIOD

STONEHOUSE SECTION VI - B, DEVELOPMENT AREA 1

Concrete Pipe,"n" = 0.013 Capacity @ 80% Full Depth
VDOT L&D 229 phrea | [Run-oft “CxA T | Cone | iRiontatl |RUNOFF | INVERT ELEVATIONS | LENGTH | SLOPE | DIAM | CAPACITY | VELOGITY | TRAVEL"t" REMARKS
FROM PT. TO PT. "Acres” "c" INCR. [ACCUM by "tc" " "QRational”| UPPER END . | LOWER END ft. ftift inch cfs fps min.
(%)) (2) 3) @ (8) (6) * (Y] (8) O] (10) (1) (12) (13) | (14) (15) (16) an
STORM SYSTEM * T” * * * * * *
‘ROAD PAVEMENT | 723 012] 08| 011] 0.108] 0.02] 5.00 7.2 0.78
SHOULDER] 123 065 035 0.23] 0.336| 004 500 72 242
T23DI-3B, L=8" | 7122 L1102.801 - 101801~ "197] 0.0051] 15 4.50 4.27 077
PAVEMENT! ~T22 0.09 09| 0.08] 0.417| 002| 5.00 7.2 3.00 -
LOTAREA| 122 051] 035{ 0.18] 0.595] 002| 500 7.2 429 )
SHOULDER| T22A 0011 0.9 001 001| 148 500 72 0.07 o
PAVEMENT| "T22A" 008| - 035] 003] 0.038] 0.04 500 72 0.27
T22A DI-3B, L=4" 122 T 06,00 10568 . 82| 0.0100] 15 6.31 6.00 0.09
T 722 DI3B, L=8' T24 456 -101.55|" 10045 222 0.0050} 18 7231 477 o78y
T PAVEMENT | T21° [ . 0.08] -0.9] "0.07| 0.705| 0.02] 5.00 72 5.08 T
CUT SLOPE /SHOULDER | " "T21 03] 0357041 081 002 500 72 583
T21 DI-3B, L=6" | T20 $:9:100:35 9911| .255] 0.0049| 18 7.16 472 0.90
T PAVEMENT ] 20 70:06 09| 005 0864 001 5.00 72 6.22 ) i
LOTAREA| T20 0.34{ '035] 012] 0.983] 0.01] 500 72 7.08 v ]
T20 DI-3B, L=6'| T19 i 98.05 ©9862]°: 65| 0.0051| 18 7.32 4.83 0.22
- "PAVEMENTI  T19A | 0147 09] 013] 0.126] 0.02] 5.00 7.2 0.91 B
SHOULDER | T19A 0105 04| 0.04) 0.168| 0.02] 500 7.2 1.21 )
TA9A DI-3C, L=6'] 7119 10032 100,001 32| 0.0100[ 15 6.31 6.00 0.09
T PAVEMENT [ T T8 "5,06 0.9 0.05/ 1205, 001] 500 7.2 8.68
LOT7SHOULDER| " T19 " 0.71]7°035] 025] 1453 001 500 7.2| 10.47
T19 DI-3C, L=12| T18 9812 97774 70| 0005024 15.64 5.80 L1020 -
PAVEMENT | ":T18 703 0.9| 0.12] 1.57| 0.04] 5.00 7.2 11.31
SHOULDER|. T18 0722 04| 0.09] 1658 004] 500 72| 1194
718 DI-3B, L=6'] 117 Larer 0.0050| " 24 15.64 5.80 0.20
- PAVEMENT 7 01 0.9 010 1.757| 0.02] 500 72| 1266
DRAINAGE AREA 7 “0.1]7°035] 004 1.792] 002] 500 72| 1291 )
T17 DI3B, [=4' | T16 9722 9660 1g§+ 0.0050| = 24 16.57 578 0.36
T46 MH1 T T15 79650 9598 " 105| 0.0050] 24| 1556 578 0.30
T15 MHA Ti4 - 79588 . 93.88| " 100| 0.0200/ 24 3127 11.61 0.14
PAVEMENT! "Ti4A |7 0.438] 709 012 0.124] 0.03] 500 7.2 0.89 B
SHOULDER 7 SIDEWALK | "T14A 008 05| 004] 0.164| 0.04| 5.00 7.2 118 -
T14A DI-3B, L=6' T14 9420 9388 32| 00100} 715 6.31 6.00 0.09
PAVEMENT | = T14. 0423] 0.9 0.41| 2.067| 003] 563 7.0 1451 .
"SHOULDER |~ T14 -~ 04| 7085] 0.04] 2102| 0.04] 563 70| 1475
Ti4 DI3B L=6'| Ti3 9375 89,75 24 4433 16.41 0.10
_T13 MHA T12 8965 83.00 2{] 5850 2171 0.07
T12 DROP MH-1 T 80,45 70.30 T4 58.50 21.71 0.11
PAVEMENT " T11A 04217709 0411 0.108] 0.03[ 5.00 7.2 0.78 B
 SHOULDER 7 SIDEWALK| "T11A 04T ~ 05| 0.06] 0.163] 0.04| 5.00 7.2 117 Jr
T11A DI-3B, [=¢' Ti1 71700 7068 73200100 15 6.31 6.00 0.09
PAVEMENT| " T11 042 09| 041] 2.373| 0.04] 6.00 69| 16.40 o
SHOULDER | 77T 0.45] 035 0.05| 2.426| 0.04| 6.00 69| 16.76
711 DI-38, =8 T10 70.00 ~58.00| " 100 0.1200[" 24 76.60 2843 0.06
T10 DROP MH-1 16 5200 ‘4990 105] 0.0200[ 24 31.27 11.61 0.15
" 19 DROP MH-1 | ES-1 - 42.30 4200{ " 30] 0.0100] " 24| 22.11 821 0.06]
4757
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STORM SEWER DESIGN / RATIONAL METHOD 10 YEAR RETURN PERIOD STONEHOUSE SECTION VI - B, DEVELOPMENT AREA 1

Concrete Pipe,'n"= 0.013 Capacity @ 80% Full Depth
vDoT LaD 229 phrea [Run-eff]  wcxa s | ConeT | iniontaty | RUNOFF | INVERT ELEVATIONS | LENGTH | SLOPE | DIAM | CAPACITY | VELOCITY | TRAVEL"t" REMARKS
FROM PT. TOPT. | "Acres” | "C" | INCR. [ACCUM| "' | “tc* | "i* |[QRationa| UPPEREND | LOWEREND | ft. fuft | inch | ofs fps min.
(4} (2) 3) @) (5) (6) * @) ® | ® (10) (1) (12) (13) (14) (15) (16) (17)
STORM SYSTEM "V* ] R
“PAVEMENT| 7V6 018 - 0.9 0.16| 0.162] 0.01| 5.00 72] 17
SHOULDER7SIDEWALK| V6 | ~0.f4] 04| 006 0218 002| 500 72| 157
- V6 DI-3C, L=6'] V5 TTE00 L S5TAT 0.0050 15 444 422 0747 -
VS WMHA | VA staTl s102) 0.0050[ 15|  446|  4.24 0.28
-PAVEMENT |- ~V4A 0.14 0971 0.13] 0.126] 0.01| 5.00 7.2 0.91
SHOUL,DER / SIDEWALK | - V4A . 0;14 04| 006]| 0.182| 0.02] 5.00 7.2 1.31 )
“V4A DI-3B, L=4'] V4 B2 5200 32| 0.0100] i3] 6.3 6.00 0.09
PAVEMENT V4 0.14 09 013} 0.526] 0.01] 5.00 7.2 3.79
SHOUL;DER'7 SIDEWALK| V4 0.09] 035] 003] 0.558] 002 500] 72| 402
V4 DI-3B, L=4"| V3 | T B080| T 4258| | 185| 0.0450] 15| 1339 12.72 024 i
V3 MHA | V2EST | 083 T3850]  3800] 50| 0.0100] 15|  631|  6.00 0.14 '

STORM SYSTEM'W" [~

PAVEMENT | " W3 02/ 708/ 011] 0.708] 1.00| 5.00 7.2 0.78
SHOULDER| W3 '~ 009 03 0.03|  0.14] 1.00] 5.00 7.2 1.00

W3 DI-3B, =6 W2 0325 402793 -32] 0.0100| ‘15 6.31 6.00 ~0.09
LU UPAVEMENT | W2 T 0432009 0.12] 0257  1.00| 5.00 72 1.85

" SHOULDER| W2, 0.15].-0:35] 0.05] 0.309| 1.00| 5.00 7.2 2.23 )
W2 0I-3B, L=6' W1 0.49 1028377 710200 . 57| 0.0146|. 15 7.62 7.24 0.13
{
STORM SYSTEM "X*

PAVEMENT] X3 007 09| 006] 0.063] 100 5.00 72 0.45
: SHOULDER{| " "X3 - [ - 0.a1] 035 011| 0.172] 1.00] 5.00 7.2 1.24

X3 DI-3B, L=6 X2 i 9582 95550| " 32| 0.0100] 15 6.31 6.00 0.09
‘PAVEMENT | 7 -X2 1016 0:9] 0.14] 0.316| 1.00{ 5.00 7.2 2.27
SHOULDER| X2 © |7 005] 035 002] 0.333] 1.00] 500 7.2 2.40

X2 DI-3B, L=¢' X1 0.59 T 0540|8800 44| o0.1e82l 15 2589 2460 0.03

VDOT6BR1.WK4 06/25/98 03:22 PM
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SEDIMENT TRAP DESIGN : STONEHOUSE SECTION VIB

éi ST-1 DRAINED AREA = 1.06 acres WS /DS VOLUME REQD = 71 cy.
: Lror  Bror  AREAror z:1 Dexc/Ho  Lsorrow  Bsorrow  AREAev VOLUME PROVIDED
trapezoid conic
WET STORAGE : 45 21 945 2 4 29 5 145 81 72
I
DRY STORAGE : 57 33 1881 3 2 45 21 945 105 103
WET STORAGE SURFACE / GRATE ELEV. : 101.00 WEIR LENGTH REQD., LoutLer = 7 feet
BOTTOMELEV. : 97.00 H= 3 feet
| DRY STORAGE SURFACE ELEV.: 103.00 w= 3 feet
‘ EMBANKMENT TOP ELEV.: 104.00
i
ST-2 DRAINED AREA = 0.7 acres WS /DS VOLUME REQD = 47 c.y.
Lror Brop AREATOP Z:1 Dexc / Ho Leorrom Beortom AREAsv VOLUME PROVIDED
trapezoid conic
WET STORAGE : 35 20 700 2 3 23 8 184 49 46
I/
DRY STORAGE : 44 29 1276 3 1.5 35 20 700 55 54
WET STORAGE SURFACE / GRATE ELEV. : 93.00 WEIR LENGTH REQD., LouTLeT = § feet
BOTTOM ELEV. : 90.00 H= 3 feet
DRY STORAGE SURFACE ELEV.: 94.50 W= 3 feet
EMBANKMENT TOP ELEV.: 96.00
ST-3 DRAINED AREA = 0.55 acres WS /DS YOLUME REQD = 37 c.y.
Lror Brop AREAToP Z:1 Dexc / Ho LsorTom BesotToM AREAs™ VOLUME PROVIDED
frapezoid conic
WET STORAGE : 30 20 600 2 3 18 8 144 41 38
I/
DRY STORAGE : 39 29 1131 3 1.5 30 20 600 43 47
WET STORAGE SURFACE / GRATE ELEV. : 76.00 WEIR LENGTH REQD., LouTLeT = 4 feet
BOTTOM ELEV. : 73.00 H= 3 feet
DRY STORAGE SURFACE ELEV. : 77.50 W= 3 feet
EMBANKMENT TOP ELEV.: 79.00
ST-4 DRAINED AREA = 0.59 acres WS / DS VOLUME REQD = 40 c.y.
Lror Bror AREArToP Z:1 Dexc/Ho . | Lsotrom Bsotrom AREAs™ VOLUME PROVIDED
. trapezoid conic
WET STORAGE : 31 20 620 2 3 19 8 152 43 40
I/
DRY STORAGE : 40 29 1160 3 15 31 20 620 49 49
WET STORAGE SURFACE / GRATE ELEV. : 88.00 _ WEIR LENGTH REQD., LouTLeT = 4 feet
BOTTOM ELEV. : 85.00 H= 3 feet
DRY STORAGE SURFACE ELEV.: 89.50 W= 3 feet
EMBANKMENT TOP ELEV.: 91.00
TEMPORARY WS TOP | ' BOTTOM DRAINAGE | WET/DRY WET DRY
SEDIMENT L B EMBANKMENT | H STORAGE | STORAGE | STORAGE
TRAP  ELEVATION| =™ ™ | “ELevamon ELEVATION ° AREA | REQUIRED | PROVIDED | PROVIDED
ST-1 89.00 45 21 92.00 87.00 1.2 0.92 62C.Y. 84 C.Y. >62C.Y.
ST-2 90.00 35 20 93.00 87.50 1.67 2.52 169 C.Y. 180 C.Y. | >183C.Y.
ST-3 76.00 30 20 79.00 73.00 1.5 0.55 37 c.y. 41cy. 47 c.y.
ST-4 88.00 31 20 91.00 85.00 1.5 0.59 40 40 49
6BSEDTRP.WK4 06/25/98 03:22 PM
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DRAINAGE,
STORMWATER MANAGEMENT,
EROSION CONTROL, AND PAVEMENT DESIGN
CALCULATIONS
~ Fow
~ STONEHOUSE L.L.C. ‘
DEVELOPMENT AREA ONE, PHASET
SECTION VIB - “BENT TREE”

MILL POND RUN, SECTION III

APRIL 3,1998
- Langley and McDonald, P.C.
Engineers . . o . 5544 Greenwich Road, Virginia Beach, VA 23462
Surveyors ‘ S (804) 473-2000 FAX: (804) 497-7933
Planners c : . :
Landscape Architects . ) 7 ) : 201 Packets Court, Williamsburg, VA 23185
Environmental Consultants \ (804) 253-2975 FAX: (804) 229-0049
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DRAINAGE,
STORMWATER MANAGEMENT,
EROSION CONTROL, A@ PAVEMENT DESIGN
CALCULATIONS

FOR

STONEHOUSE L.L.C.
DEVELOPMENT AREA ONE, PHASE I
SECTION VIB - “BENT TREE”

AND

MILL POND RUN, SECTION III

APRIL 3, 1998
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STORMWATER

ATTENUATION BASIN

CALCULATIONS
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EXISTING CONDITION
RUNOFF CURVE NUMBERS
TC COMPUTATIONS

AND INFLOW HYDROGRAPH
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Quick TR-55 Ver.5.46 S/N:
Executed: 19:11:13 02-17-1998 C:\96038\BMPS\6C-6B\EXIST.TCT

STONEHOUSE SECTIONS VIB AND VIC
STORMWATER MANAGEMENT FACILITY
EXISTING CONDITIONS

Tc COMPUTATIONS FOR:

SHEET FLOW (Applicable to Tc only)

ooooooooooooooooooooooooooooooooooooooooo
ooooooooooooooooooooooooooooooooooooooooo

WC041_STONEHOUSE_HOLLOW_OAK - 038

------------------

Segment ID
Surface description WOODS ;
Manning’s roughness coceff., n 0.4000 e
Flow length, L (total < or = 300) ft 50.0 Ll o he o
Two-yr 24-hr ralnfall P2 in 3.360
Land slope, s ft/ftc 0.0170
0.8

.007 * (n*L)

T = —cc-emmmeeeaa=- hrs 0.21 = 0.21
0.5 0.4 ’ )
P2 * s
SHALLOW CONCENTRATED FLOW
Segment ID
Surface (paved or unpaved)? Unpaved
Flow length, L ft 1270.0
Watercourse slope, s ft/ft 0.0700
0.5 :
Avg.V = Csf * (s) ft/s  4.2688
where: Unpaved Csf = 16.1345
Paved Csf = 20.3282
T =L / (3600*V) hrs 0.08 = 0.08
CHANNEL FLOW
Segment ID
Cross Sectional Flow Area, a sq.ft 0.00
Wetted perimeter, Pw _ ft 0.00
Hydraulic radius, r = a/Pw ft 0.000
Channel slope, s ft/ft 0.0000
Manning’s roughness coeff., n 0.0000
2/3 1/2

1.49 * r * g

| A TSR ft/s  0.0000
n

Flow length, L ft 0
T =L / (3600%V) hrs 0.00 = 0.00



Quick TR-55 Ver.5.
Executed: 19:11:13

46 S/N:
02-17-1998 C:\96038\BMPS\6C-6B\EXIST.TCT

SUMMARY SHEET FOR Tc¢ or Tt COMPUTATIONS
(Solved for Time using TR-55 Methods)

STONEHOUSE SECTIONS VIB AND VIC
STORMWATER MANAGEMENT FACILITY
EXISTING CONDITIONS

Subarea descr. Tc or Tt Time (hrs)

- o m wm o w w wn w— w.— - .- - v = - -
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Quick TR-55 Ver.5.46 S/N:
Executed: 19:11:55 02-17-1998

STONEHOUSE SECTIONS VIB AND VIC
STORMWATER MANAGEMENT FACILITY
EXISTING CONDITIONS

RUNOFF CURVE NUMBER SUMMARY

..................................................................
------------------------------------------------------------------

Subarea Area CN
Description (acres) (weighted)
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Quick TR-55 Ver.5.46 S/N:
Executed: 19:11:55 02-17-1998

STONEHOUSE SECTIONS VIB AND VIC
STORMWATER MANAGEMENT FACILITY

EXISTING CONDITIONS

RUNOFF CURVE NUMBER DATA

------------------------------------------------------------------

Composite Area:

SURFACE DESCRIPTION
WOODS, GOOD, C SOIL
WOODS, GOOD, B SOIL
WOODS, GOOD, A SOIL

ooooooooooooooooooooooooooooooooooooooooooooooooooooo
-----------------------------------------------------
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l Quick TR-55 Version: 5.46 S/N: Page 1

Return Frequency: 2 years
' TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)
' Executed: 02-17-1998 19:14:25
Watershed file: --> C:\96038\BMPS\6C-6B\EXIST .MOP
l Hydrograph file: --> C:\96038\BMPS\6C-6B\EX-2.HYD
STONEHOUSE SECTIONS VIB AND VIC
STORMWATER MANAGEMENT FACILITY
l EXISTING CONDITIONS
l >>>> Input Parameters Used to Compute Hydrograph <<<<
Subarea . AREA CN Tc . * Tt Precip. Runoff Ia/p
Description (acres) (hrs) (hrs) (in) (in) input/used
'- 19.70 60.0 0.30 0.00 3.36 | 0.47 TI.4 40

* Travel time from subarea outfall to composite watershed outfall point.
I -- Subarea where user specified interpolation between Ia/p tables.

Total area = 19.70 acres or 0.03078 sq.mi
Peak discharge = 6 cfs

>>>> Computer Modifications of Input Parameters <<<<<

' Input Values Rounded Values Ia/p .
Subarea Tc * Tt Tc * Tt Interpolated Ia/p
' Description (hr) (hr) (hr) (hr) (Yes/No) Messages
0.30 0.00 %k * % Yes --

l * Travel time from subarea outfall to composite watershed outfall point.
** Tc & Tt are available in the hydrograph tables.
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Quick TR-55 Version: 5.46 S/N: Page 2
Return Frequency: 2 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)

Executed: 02-17-1998 19:14:25
Watershed file: --> C:\96038\BMPS\6C-6B\EXIST .MOP
Hydrograph file: --> C:\96038\BMPS\6C-6B\EX-2.HYD

STONEHOUSE SECTIONS VIB AND VIC

STORMWATER MANAGEMENT FACILITY
EXISTING CONDITIONS

>>>> Summary of Subarea Times to Peak <<<«<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall

Subarea (cfs) (hrs)
6 12.3
Composite Watershed 6 12.3
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Quick TR-55 Version: 5.46 S/N: Page 3
Return Frequency: 2 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution

' (24 hr. Duration Storm)

Executed: 02-17-1998 19:14:25
Watershed file: --> C:\96038\BMPS\6C-6B\EXIST .MOP
Hydrograph file: --> C:\96038\BMPS\6C-6B\EX-2.HYD

STONEHOUSE SECTIONS VIB AND VIC
STORMWATER MANAGEMENT FACILITY
EXISTING CONDITIONS

Composite Hydrograph Summary (cfs)

o o - - - . e e R R R e e e e e e D D e G G e e S M M MR R T AR e e e MW M SR Mm W B e mm en e e ML h D W D R S WS NS MR R M ME e e S e W W e e -

Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4
l Description hr hr hr hr hr hr hr hr hr
0 0 0 0 0 2 5 6 5
lTotal (cfs) 0 0 0 0 0 2 5 6 5
l Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8
Description hr hr hr hr hr hr hr hr hr
' 4 3 2 2 2 1 1 1 1
lTotal (cfs) 4 3 2 2 2 1 1 1 1
. Subarea 14.0 14.3 14.6 -15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
l 1 1 1 1 1 1 1 1 1
.Total (cEs) 1 1 1 1 1 1 1 1 1
l Subarea 18.0 19.0 20.0 22.0 26.0
Description hr hr hr hr hr
' 0 0 0 0 0
lTotal (cfs) 0 0 0 0 0
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l Quick TR-55 Version: 5.46 S/N: Page 1
Return Frequency: 10 years

TR~-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)

Executed: 02-17-1998 19:14:25
Watershed file: -=> C:\96038\BMPS\6C-GB\EXIST .MOP
Hydrograph file: --> C:\96038\BMPS\6C-6B\EX-10.HYD

STONEHOUSE SECTIONS VIB AND VIC
STORMWATER MANAGEMENT FACILITY
' EXISTING CONDITIONS

>>>> Input Parameters Used to Compute Hydrograph <<<«<

Subarea AREA CN Tc * Tt Precip. Runoff Ia/p
Description (acres) (hrs) (hrs) (in) (in) input/used

- - o = > TR SR m e e w e e mw e e mh m m e e S G WD Sh M G R R R R MR VR AR MR MR MR WP Y M em N mh M M D MR WD R R T MU MR L R D AR GL B D R R D W e e e

- e W e W A D D W D WS s e e e S S m e mm Em S S ~E e A e WD WD S MR S e et e e e e e ey e e e M e R YE MR WD WD D R TS S e S W P W MR M R e e e S e . e e = o -

* Travel time from subarea outfall to composite watershed outfall point.
I -- Subarea where user specified interpolation between Ia/p tables.

Total area = 19.70 acres or 0.03078 sq.mi
Peak discharge = 24 cfs

>>>> Computer Modifications of Input Parameters <<<<<

l Input Values Rounded Values Ia/p
Subarea Tc * Tt Tc * Tt Interpolated Ia/p
' Description (hr) (hr) (hr) (hr) (Yes/No) Messages
0.30 0.00 ** * % Yes --

' * Travel time from subarea outfall to composite watershed outfall point.
** Tc & Tt are available in the hydrograph tables.
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Quick TR-55 Version: 5.46 S/N: Page 2
Return Frequency: 10 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)

~ Executed: 02-17-1998 19:14:25
Watershed file: --> C:\96038\BMPS\6C-6B\EXIST .MOP
Hydrograph file: --> C:\96038\BMPS\6C-6B\EX-10.HYD

STONEHOUSE SECTIONS VIB AND VIC

STORMWATER MANAGEMENT FACILITY
EXISTING CONDITIONS

>>>> Summary of Subarea Times to Peak <<<<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall

Subarea (cfs) (hrs)
24 12.3
Composite Watershed 24 12.3
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Quick TR-55 Version: 5.46 S/N: A Page 3
Return Frequency: 10 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution

' (24 hr. Duration Storm)

Executed: 02-17-1998 19:14:25
Watershed file: --> C:\96038\BMPS\6C-6B\EXIST .MoP
Hydrograph file: --> C:\96038\BMPS\6C-6B\EX-10.HYD

STONEHOUSE SECTIONS VIB AND VIC
STORMWATER MANAGEMENT FACILITY
EXISTING CONDITIONS

l Composite Hydrograph Summary (cfs)

" subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4
Description hr hr hr hr hr hr hr hr hr
b o o o 1 4+ 12 23 24 18
'};«E;i'iéééi """"" o o o 1 4 12 23 24 18
l"'é;;;;;; """" 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8
Description hr hr hr hr hr hr hr hr hr
b i S e S e
l%éé;i"(éééi """" 12 ° 7 5 s 3 3 3 2
""é;];;;;; """" 14.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
I 2 2 2 2 2 1 T 1 1
.iéé;i'Zéééi """""" 2 2 2 2 2 1 1 r 1
l"'é{u;;;;; """"" 18.0 19.0 20.0 22.0 26.0

Description hr hr hr hr hr
T 1 1 1 1 o
.%éé;i'iééé)' """"" 1 1 : 1 o
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. Quick TR-55 Version: 5.46 S/N: Page 1
Return Frequency: 100 years

. TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)
. Executed: 02-17-1998 19:14:25
Watershed file: --> C:\96038\BMPS\6C-6B\EXIST .MOP
l Hydrograph file: --> C:\96038\BMPS\6C-6B\EX-100.HYD
STONEHOUSE SECTIONS VIB AND VIC
STORMWATER MANAGEMENT FACILITY
. EXISTING CONDITIONS
l >>>> Input Parameters Used to Compute Hydrograph <<<<
l Subarea AREA CN Tc * Tt Precip. Runoff Ia/p
Description (acres) (hrs) (hrs) (in) (in) input/used
l 19.70 60.0 0.30 0.00 7.68 l 3.10 I.17 17

* Travel time from subarea outfall to composite watershed outfall point.
I -- Subarea where user specified interpolation between Ia/p tables.

Total area = 19.70 acres or 0.03078 sg.mi
Peak discharge = 61 cfs

>>>> Computer Modifications of Input Parameters <<<<<

I - Input Values Rounded Values Ia/p
Subarea Tc * Tt Tc * Tt Interpolated Ia/p
Description (hr) (hr) (hr) (hx) (Yes/No) Messages
0.30 0.00 * % *% Yes -=

S . e e - N S e e R D D A ey e T e S WD ME S e W D WD B S M R SN e e e M A e mA MR A W P ML MD MR M ML GS Gn P MM R AN WS MD ED M G WD e TR S WS G R e @ W o e A wm m

' * Travel time from subarea outfall to composite watershed outfall point.
** Tc & Tt are available in the hydrograph tables.
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Quick TR-55 Version: 5.46 S/N: Page 2
Return Frequency: 100 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)

Executed: 02-17-1998 19:14:25
Watershed file: --> C:\96038\BMPS\6C-6B\EXIST .MOP
Hydrograph file: --> C:\96038\BMPS\6C-6B\EX-100.HYD

STONEHOUSE SECTIONS VIB AND VIC

STORMWATER MANAGEMENT FACILITY
EXISTING CONDITIONS

>>>> Summary of Subarea Times to Peak <<<«<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall

Subarea - (cfs) (hrs)
61 12.3
Composite Watershed 61 12.3
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Quick TR-55 Version: 5.46 S/N: : Page 3
Return Frequency: 100 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)

Executed: 02-17-1998 19:14:25
Watershed file: --> C:\96038\BMPS\6C-6B\EXIST .MOP
Hydrograph file: --> C:\96038\BMPS\6C-6B\EX-100.HYD

STONEHOUSE SECTIONS VIB AND VIC
STORMWATER MANAGEMENT FACILITY
EXISTING CONDITIONS

l Composite Hydrograph Summary (cfs)
subarea 1.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4
'_???fff‘_”ff‘_’r_‘ _______ s i S S
1 2 3 8 17 36 59 61 44
l}éééi"(;%;)' """"""" 1 2 3 s 17 36 59 61 44

Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8
l Description hr hr hr hr hr hr hr hr hr
28 20 15 12 8 7 6 6 5
lTotal (cfs) 28 20 15 12 8 7 6 6 5
' Subarea 14.0 14.3 l14.6 -15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
I 5 4 4 3 3 3 2 2 2
'Total (cfs) 5 4 4 3 3 3 2 2 2
' Subarea 18.0 19.0 20.0 22.0 26.0
I Description hr hr hr hr hr
2 2 2 1 0
.Total (cfs) 2 2 2 1 0
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FUTURE CONDITION

RUNOFF CURVE NUMBERS

TC COMPUTATIONS

AND

INFLOW HYDROGRAPH
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Quick TR-55 Ver.5.46
Executed: 19:11:31

SHEET FLOW (Applicab

S/N:

02-17-1998 C:\96038\BMPS\6C-SB\FUTURE.TCT

STONEHOUSE SECTIONS VIB AND VIC
STORMWATER MANAGEMENT FACILITY
FUTURE CONDITIONS

Tc COMPUTATIONS FOR:

le to Tc only)

Segment ID 5 MIN.

Surface description TO 1ST INLET
Manning’s roughness coeff., n 0.0900
Flow length, L (total < or = 300) ft 50.0
Two-yr 24-hr rainfall, P2 in 3.360

Land slope, s

fr/ft 0.0100

0.8
.007 * (n*L)
T= =~-cecemmmememm=— hrs 0.08 = 0.08
0.5 0.4
P2 * s
SHALLOW CONCENTRATED FLOW
Segment ID
Surface (paved or unpaved)?
Flow length, L : ft 0.0
Watercourse slope, s ft/ft 0.0000
0.5
Avg.V = Csf * (s) ft/s  0.0000
where: Unpaved Csf = 16.1345
Paved Csf = 20.3282
T =L / (3600*V) hrs 0.00 = 0.00
CHANNEL FLOW
Segment ID
Cross Sectional Flow Area, a sq. ft 3.14
Wetted perimeter, Pw ft 6.28
Hydraulic radius, r = a/Pw ft 0.500
Channel slope, s ft/ft  0.0100
Manning’s roughness coeff., n 0.0130
2/3 1/2
1.49 * r * s
V= mceccemmemmmemme e e ft/s 7.2203
n
Flow length, L fc 1450
T =1L/ (3600%V) hrs 0.06 = 0.06
.................................... CESALARARAA AR B
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Quick TR-55 Ver.5.46 S/N:
Executed: 19:11:31 02-17-1938 C:\96038\BMPS\6C-6B\FUTURE.TCT

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS
(Solved for Time using TR-55 Methods)

STONEHOUSE SECTIONS VIB AND VIC
STORMWATER MANAGEMENT FACILITY
FUTURE CONDITIONS

Subarea descr. Tc or Tt Time (hrs)

- - o o oy - - wn wn w. - -—— . - - —— - - - — - - -
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Quick TR-55 Ver.5.46 S/N:
Executed: 19:12:09 02-17-1998

STONEHOUSE SECTIONS VIB AND VIC
STORMWATER MANAGEMENT FACILITY
FUTURE CONDITIONS

RUNOFF CURVE NUMBER SUMMARY

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Subarea Area CN
Description (acres) (weighted)
27.50 73
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Quick TR-55 Ver.5.46 S/N:
BExecuted: 19:12:09 02-17-1998

STONEHOUSE SECTIONS VIB AND VIC
STORMWATER MANAGEMENT FACILITY

FUTURE CONDITIONS

RUNOFF CURVE NUMBER DATA

------------------------------------------------------------------
oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Composite Area:

SURFACE DESCRIPTION
SF RES, C SOIL
SF RES, B SOIL
SF RES, A SOIL

----------------------------------
oooooooooooooooooooooooooooooooooo
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(acres)



l Quick TR-55 Version: 5.46 S/N: Page 1

Return Frequency: 2 years
' TR-55 TABULAR HYDROGRAPH METHODb
Type II. Distribution
(24 hr. Duration Storm)
l Executed: 02-17-1998 19:14:40
Watershed file: --> C:\96038\BMPS\6C-6B\FUTURE .MOP
' Hydrograph file: --> C:\96038\BMPS\6C-6B\FUT-2.HYD
STONEHOUSE SECTIONS VIB AND VIC
STORMWATER MANAGEMENT FACILITY
l FUTURE CONDITIONS
' >>>> Input Parameters Used to Compute Hydrograph <<<<
Subarea AREA CN Tc * Tt Precip. Runoff Ia/p
IDescription (acres) (hrs) (hrs) (in) (in) input/used

e e A S MR W e e Y MR D R e S R MR MR e NG W e B MP ME MR e M S M e e p T = m M e e S M Mm em A e S M T S e e e e S R MR R AR E e e e e e o W

.- 27.50
* Travel time from subarea outfall to composite watershed outfall point.
I -- Subarea where user specified interpolation between Ia/p tables.

Total area = 27.50 acres or 0.04297 sg.mi
Peak discharge = 45 cfs

>>>> Computer Modifications of Input Parameters <<<<<

l Input Values Rounded Values Ia/p
Subarea Tc * Tt Tc * Tt Interpolated Ia/p
Description (hr) (hr) (hxr) (hr) (Yes/No) Messages
0.14 0.00 0.10 0.00 Yes --

. am e . R et e e . e D D an . . . . . e S MR e MR Mm R D D WD ER G e e m e e P D e W 4w m e e e - m G W m D AR R P AR TR YR TR M Wm %W W e e AE e
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Quick TR-55 Version: 5.46 S/N: Page 2
Return Frequency: 2 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)

Executed: 02-17-1998 19:14:40
Watershed file: --> C:\96038\BMPS\6C-6B\FUTURE .MOP
Hydrograph file: --> C:\96038\BMPS\6C-6B\FUT-2.HYD

STONEHOUSE SECTIONS VIB AND VIC

STORMWATER MANAGEMENT FACILITY
FUTURE CONDITIONS

>>>> Summary of Subarea Times to Peak <<<«<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall

Subarea (cfs) (hrs)
45 12.1
Composite Watershed 45 12.1
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Quick TR-55 Version: 5.46 S/N: Page 3
Return Frequency: 2 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)

Executed: 02-17-1998 19:14:40
Watershed file: --> C:\96038\BMPS\6C-6B\FUTURE .MOP
Hydrograph file: --> C:\96038\BMPS\6C-6B\FUT-2.HYD

STONEHOUSE SECTIONS VIB AND VIC
STORMWATER MANAGEMENT FACILITY
FUTURE CONDITIONS

MR MR wr e s e e G P e E S A e D R R R D S R et e e S D S M S W e e e e m m T SR M M A M B YR D B e MR S M e R YR R Em e e R MR D R TR e e e . = e

Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4
' Description hr hr hr hr hr hr hr hr hr
0 1 1 11 28 45 26 10 8
'rotal (cfs) 0 1 1 11 28 45 26 10 8
l Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8
Description hr hr hr hr hr hr hr hr hr
' 6 5 5 4 4 3 3 3 2
'Total (cfs) 6 5 5 4 4 3 3 3 2
l Subarea 14.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
l 2 2 2 2 2 1 1 1 1
'Total (cfs) 2 2 2 2 2 1 1 1 1
l Subarea 18.0 19.0 20.0 22.0 26.0
Description hr hr hr hr hr
. 1 1 1 1 0
'Total (cfs) 1 1 1 1 0
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' Quick TR-55 Version: 5.46 S/N: Page 1
Return Frequency: 10 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)

I Executed: 02-17-1998 19:14:40
Watershed file: --> C:\96038\BMPS\6C-6B\FUTURE .MOP
l Hydrograph file: --> C:\96038\BMPS\6C-6B\FUT-10.HYD

STONEHOUSE SECTIONS VIB AND VIC
STORMWATER MANAGEMENT FACILITY
FUTURE CONDITIONS

>>>> Input Parameters Used to Compute Hydrograph <<<< .

- n e e s e n . e e - G e e A . S Wy e W L A R SN h WD M R e W W e s S MR D M MR e M M M e S s M v R Mm e M e S R N MR WD MR A WS A N e e Y S W M ey

l Subarea AREA CN Tc * Tt Precip. Runoff Ia/p
Description (acres) (hrs) (hrs) (in) (in) input/used

. s e s M - - e A S . m - m . R TR WE D S D MR M M W mE WD mp n e m am e e Ee P W WO G MR R W R e W R D M S VP M R N e A WD e MR W M e e W W e

- e wa - - - = s R A e P = e M R em e W m e e M e G M e m e S G e v M e M M 4w M e My m D R e WP W e MP WE A Gm ED Mm Em . W e A YD S s W R e e

* Travel time from subarea outfall to composite watershed outfall point.
I -- Subarea where user specified interpolation between Ia/p tables.

Total area = 27.50 acres or 0.04297 sg.mi
Peak discharge = 98 cfs

>>>> Computer Modifications of Input Parameters <<<<<

. Input Values Rounded Values Ia/p
Subarea Tc * Tt Tc * Tt Interpolated Ia/p
Description (hr) (hr) (hr) (hr) (Yes/No) Messages
0.14 0.00 0.10 0.00 Yes --

e e i s e e s s w A e e e e S M A S NS D e D e R D TR WD W G e MR NP R M WD B e S MR M e B M e R wS e wm D e R TP MmN M P M S S U MR A Mm Mm Wt Am e W e R e e A
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Quick TR-55 Version: 5.46 S/N: Page 2
’ Return Frequency: 10 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)

Executed: 02-17-1998 19:14:40
Watershed file: --> C:\96038\BMPS\6C-6B\FUTURE .MOP
Hydrograph file: --> C:\96038\BMPS\6C-6B\FUT-10.HYD

STONEHOUSE SECTIONS VIB AND VIC

STORMWATER MANAGEMENT FACILITY
FUTURE CONDITIONS

>>>> Summary of Subarea Times to Peak <<<<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall

Subarea (cfs) (hrs)
98 12.1
Composite Watershed 98 12.1
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Quick TR-55 Version: 5.46 S/N: Page 3
Return Frequency: 10 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)

Executed: 02-17-1998 19:14:40
Watershed file: --> C:\96038\BMPS\6C-6B\FUTURE .MOP
Hydrograph file: --> C:\96038\BMPS\6C-6B\FUT-10.HYD

STONEHOUSE SECTIONS VIB AND VIC
STORMWATER MANAGEMENT FACILITY
FUTURE CONDITIONS

Composite Hydrograph Summary (cfs)

- -t S e e AR R WD e e e e S en S SR MR G S P M R R D WD e e M e e WD M M e e M M e WS A e M D T W WO MG e S WE B AR M D NN D D R MR L e e W

Subarea 11.0 11.3 11.6 11.8 12.0 12.1 12.2 12.3 12.4
|Description hr hr hr hr hr hr hr hr hr
2 3 4 29 62 98 60 22 15
lrotal (cfs) 2 3 4 29 62 98 60 22 15
l Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8
Description hr hr hr hr hr hr hr hr hr
' 13 11 S 8 7 6 6 5 5
lTotal (cfs) 13 11 9 8 7 6 6 5 5
' Subarea 14.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
4 4 4 3 3 3 2 2 2
'Total (cfs) 4 4 4 3 3 3 2 2 2
' Subarea 18.0 19.0 20.0 22.0 26.0
Description hr hr hr hr hr
l 2 2 1 1 0
lTotal (cfs) 2 2 1 1 0
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l Quick TR-55 Version: 5.46 S/N: Page 1
Return Frequency: 100 years

I TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)
l Executed: 02-17-1998 19:14:40
Watershed file: --> C:\96038\BMPS\6C-6B\FUTURE .MOP
l | Hydrograph file: --> C:\96038\BMPS\6C-6B\FUT-100.HYD
STONEHOUSE SECTIONS VIB AND VIC
STORMWATER MANAGEMENT FACILITY
' FUTURE CONDITIONS
l >>>> Input Parameters Used to Compute Hydrograph <<<<
Subarea AREA CN Tc * Tt Precip. Runoff Ia/p
Description (acres) (hrs) (hrs) (in) (in) input/used
' 27.50 73.0 0.10 0.00 7.68 | 4.53 I.1 .10

* Travel time from subarea outfall to composite watershed outfall point.
I -- Subarea where user specified interpolation between Ia/p tables.

Total area = 27.50 acres or 0.04297 sq.mi
Peak discharge = 197 cfs

>>>> Computer Modifications of Input Parameters <<<<<

. Input Values Rounded Values Ia/p
Subarea Tc * Tt Tc * Tt Interpolated Ia/p
Description (hr) (hr) (hr) (hr) (Yes/No) Messages
0.14 0.00 0.10 0.00 No Computed Ia/p < .1

- e o o A W AR R MR AR AR M M MR R R G e dm e m L e R G e W e e MR TR R MR TR MR M e 4 e em e M e S R W Mm Em WD R m M WS YR D m Gm 4m ew em W e W em e = e e e
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Quick TR-55 Version: 5.46 S/N: Page 2
Return Frequency: 100 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)

Executed: 02-17-1998 19:14:40
Watershed file: --> C:\96038\BMPS\6C-6B\FUTURE .MOP
Hydrograph file: --> C:\96038\BMPS\6C-6B\FUT-100.HYD

STONEHOUSE SECTIONS VIB AND VIC

STORMWATER MANAGEMENT FACILITY
FUTURE CONDITIONS

>>>> Summary of Subarea Times to Peak <<<c<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall

Subarea (cEs) (hrs)
197 12.1
Composite Watershed 197 12.1
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Quick TR-55 Version: 5.46 S/N: : Page 3
Return Frequency: 100 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)

Executed: 02-17-1998 19:14:40
Watershed file: --> C:\96038\BMPS\6C-6B\FUTURE .MOP
Hydrograph file: --> C:\96038\BMPS\6C-6B\FUT-100.HYD

STONEHOUSE SECTIONS VIB AND VIC
STORMWATER MANAGEMENT FACILITY
FUTURE CONDITIONS

l Composite Hydrograph Summary (cfs)

" subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4
Description hr hr hr hr hr hr hr hr hr
b 5 7 10 &5 126 197 122 42 29
|};£;i'2;£;§ """"" 5 7 10 65 126 197 122 42 29

Description hr hf hr hr hr hr hr hr hr
B 24 20 17 15 13 11 10 ° s
|%;E;i"<;£;>' """"" 2¢ 20 17 15 13 11 10 ° 8
l'"é&;;;;; """" 1.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
b Ty Ty Ty T T
lr}éé;i‘iéééi ''''''' 7 7 s s 5 s s s s
B
Subarea 18.0 19.0 20.0 22.0 26.0
Description hr hr hr hr hr
o STy e
l%&ééi'iéééi """"" s 3 3 2 o T
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VOLUME COMPUTATION
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I POND-2 Version: 5.20

STONEHOUSE SECTIONS VIB AND VIC
STORMWATER MANAGEMENT FACILITY

FIELD RUN CONTOURS

02-17-19598 18:19:56

DISK FILE: c:\96038\BMPS\6C-6B\SWMF-FR .VOL

Planimeter scale: 1 inch = 50 ft.

*

S/N:
CALCULATED
Elevation Planimeter = Area  Al+A2+sgr (Al*A2) Volume Volume Sum
(ft) (sqg.in.) (acres) (acres) (acre-£ft) (acre-£ft)
35.00 0.00 0.00 0.00 0.00 0.00
36.00 0.85 0.05 0.05 0.02 0.02
38.00 3.27 0.19 0.33 0.22 0.24
40.00 6.00 0.34 0.79 0.52 0.76
42.00 9.61 0.55 1.33 0.89 1.65
44 .00 12.74 0.73 1.92 1.28 2.93
46.00 15.38 0.88 2.42 1.61 4.54
39.50 @ ~----
41.00 = ~--=--
IA = (sqg.rt(Areal)
where: E1, E2
Ei
Areal,Areal
IAa

Elevations With Areas Interpolated From
The Closest Two Planimeter Readings

+

0.30 0.73 0.36 0.60
0.44 1.18 = 0.39 1.15

((Ei-E1)/(E2-E1) ) * (sq.rt (Area2) -sqg.rt (Areal)))

Closest two elevations with planimeter data
Elevation at which to interpolate area

Areas computed for El, E2, respectively

Interpolated area for Ei

* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume

where:

EL1, EL2
Areal,Area2
Volume
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= (1/3) * (EL2-EL1) * (Areal + Area2 + sq.rt.(Areal*Area2))

Lower and upper elevations of the ingrement
Areas computed for EL1l, EL2, respectively
Incremental volume between EL1 and EL2
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Outlet Structure File: 6B-6C-FR.STR

POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

khkhkhdkkdhhkdhhkhhhkkhkkhdkdrhkkkd

STONEHOUSE SECTION VI-B/C
SWMF VI-B/C
BASED ON FIELD RUN CONTOURS

khkhkhkkhkhhkhhkhkhkkdkkhkhkhkhkhkk

***** COMPOSITE OUTFLOW SUMMARY ***%*

Elevation (£ft) Q (cfs) Contributing Structures
35.00 0.0 7
35.30 0.1 4
35.60 0.2 4
35.90 0.2 4
36.20 0.2 4
36.50 0.3 4
36.80 0.3 4
37.10 0.3 4
37.40 0.4 4
37.70 0.4 4
38.00 0.4 4
38.30 0.4 4
38.60 0.4 4
38.90 0.5 4
39.20 0.5 4
39.50 0.5 4
39.80 0.5 4
40.10 0.5 4
40.40 0.5 4
40.70 0.6 4
41.00 0.6 4 +1
41.30 9.1 4 +1
41.60 21.4 2
41.90 21.9 2
42.20 22.4 2
42.50 22.9 2
42.80 23.4 2
43.10 24.8 2 +15
43.40 31.9 2 +15
43.70 42.3 2 +15
44 .00 ' 55.2 2 +15
44 .30 70.1 2 +15
44 .60 86.7 2 +15
44,90 105.0 2 +15
45.20 124.7 2 +15
45.50 145.8 2 +15
45.80 168.2 2 +15
46.00 ‘ 183.8 2 +15
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Outlet Structure File: 6B-6C-FR.STR

POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

kkkhhhhkkrhhhdkrthhhhdhhhrrhx
STONEHOUSE SECTION VI-B/C

" SWMF VI-B/C
BASED ON FIELD RUN CONTOURS

khkkdkhkkhkhkkhhkhkkhkhdkhdhhhhhhkh®

Outlet Structure File: c:\96038\BMPS\6C-6B\6B-6C-FR.STR
Planimeter Input File: c:\96038\BMPS\6C-6B\SWMF-FR .VOL
Rating Table Output File: c¢:\96038\BMPS\6C-6B\SWMF-FR .PND

Min. Elev. (ft) = 35 Max. Elev. (ft) = 46 Incr. (ft) =

Additional elevations (ft) to be included in table:
% %k % k k k % Kk k % k k * %k *k % * * * %k * * *x % *

khkkhkkkhkkkhkhkhkhhkhkkhkhkhhhhkhkhhkhkhhhhkkhkhkkkhkhkhhhkkhhkik

SYSTEM CONNECTIVITY

khkkkhhkhkhhkhkhkhkhkhhhhkhhhhhkdkhhkhhkhhkddkhhhhkhhkhkhkkikkihk

Structure No. Q Table Q Table
TABLE 7 -> 7
ORIFICE-VC 4 -> 4
STAND PIPE 1 + 4 -> 5
ORIFICE-VC 2 ? 5 -> 3
WEIR-VR 15 -> 15

Outflow rating table summary was stored in file:
c:\96038\BMPS\6C-6B\SWMF-FR .PND
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Outlet Structure File: 6B-6C-FR.STR
POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

khkkkkdhhhhkhkhkhkhkhkhkkhkkkkkkkhkk

STONEHOUSE SECTION VI-B/C
SWMF VI-B/C
BASED ON FIELD RUN CONTOURS

dhhkkhhhkhkhkkkkhkkhkkhkhkhdkhkkik

>>>>>> Structure No. 7 <<<<<<
(Input Data)

TABLE

Input your own rating table.
E1l (ft) =35.0 E2 (ft) =35.25

Constant (ft) added to each elevation was:

Elev. (ft) Q (cfs)
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Outlet Structure File: 6B-6C-FR.STR

POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

khkkkhhkkhkhkhkhhkhhkkhkkkkkkkikkhk

STONEHOUSE SECTION VI-B/C
SWMF VI-B/C
BASED ON FIELD RUN CONTOURS

khkhkkkkkhdkkkkhkhkkkkhkkkkkikkkk

>>>>>> Structure No. 4 <<<<<<
(Input Data)

ORIFICE-VC
Orifice - Vertical Circular

El elev. (ft)? 35.25

E2 elev. (ft)? 46.001
Orifice coeff.? .6
Invert elev. (ft)? 35.0
Datum elev. (ft)? 35.125 .
Diameter (ft)? 0.25 - 4

WC041_STONEHOUSE_HOLLOW_OAK - 072



Outlet Structure File: 6B-6C-FR.STR

POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

kkkhkhkhkkhkkhkhkhkhkdkhkhkhhkhhhdi

STONEHOUSE SECTION VI-B/C
SWMF VI-B/C
BASED ON FIELD RUN CONTOURS

khkkkkkhkhhkhhkhkhkkhkkhhhkkhkik

>>5>>>> Structure No. 1 <<<<<<
(Input Data)

STAND PIPE
Stand Pipe with weir or orifice flow

El elev. (ft)? ‘ 41.0

E2 elev. (ft)? 46.001
Crest elev. (ft)? 41.0
Diametexr (ft)? 5.0
Welr coefficient? 3.3
Orifice coefficient? .6

Start transition elev. (ft) @ ?
Transition height (ft)?
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QOQutlet Structure File: 6B-6C-FR.STR

POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

khkkkkkkkhkhkhkkhkhkkdkkhhkhhhkkk

STONEHOUSE SECTION VI-B/C
SWMF VI-B/C
BASED ON FIELD RUN CONTOURS

kdkkhkdkdhhhkkhkhhkhkdkkhkkhhhkkikkk

>>>>>> Structure No. 2 <<<<<<
(Input Data)

ORIFICE-VC
Orifice - Vertical Circular

El elev. (ft)? 41.0

E2 elev. (ft)? 46.001
Orifice coeff.? .6
Invert elev. (ft)? 34.5
Datum elev. (ft)? 35.25
Diameter (ft)? 1.5
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Outlet Structure File: 6B-6C-FR.STR

POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

khkkhkkhkkhkhkhkhkhkkkhkkkhhhkkkhik

STONEHOUSE SECTION VI-B/C
SWMF VI-B/C
BASED ON FIELD RUN CONTOURS

khkkkhkkhhdkhhkhkhhhkhhkkhhhhik

>>>>>> Structure No. 15 <<<<<«
(Input Data)

WEIR-VR :
Weir - Vertical Rectangular

El elev. (ft)? 43.0

E2 elev. (ft)? 46.001
Weir coefficient? 3.0
Weir elev. (ft)? 43.0
Length (ft)? 10

Contracted/Suppressed (C/S)? S
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Outlet Structure File: 6B-6C-FR.STR

POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

khkdkkhkhkhkhkkkhkhhkhkdkhkhkhkhkhkhkkkddd

STONEHOUSE SECTION VI-B/C
SWMF VI-B/C
BASED ON FIELD RUN CONTOURS

dhkkdkhkhhkhhkhkhkhkhkdkdkdhkhkhhhdkiki

Outflow Rating Table for Structure #7

TABLE Input your own rating table.
Elevation (ft) Q (cfs) Computation Messages

35.00 0.0 :

35.30 0.0 E = or > E2=35.25
35.60 0.0 E = or > E2=35.25
35.90 0.0 E = or > E2=35.25
36.20 0.0 E = or > E2=35.25
36.50 0.0 E = or > E2=35.25
36.80 0.0 E = or > E2=35.25
37.10 0.0 E = or > E2=35.25
37.40 0.0 E = or > E2=35.25
37.70 0.0 E = or > E2=35.25
38.00 0.0 E = or > E2=35.25
38.30 0.0 E = or > E2=35.25
38.60 0.0 E = or > E2=35.25
38.90 0.0 E = or > E2=35.25
35.20 0.0 E = or > E2=35.25
39.50 0.0 E = or > E2=35.25
39.80 0.0 E = or > E2=35.25
40.10 0.0 E = or > E2=35.25
40.40 0.0 E = or > E2=35.25
40.70 0.0 E = or > E2=35.25
41.00 0.0 E = or > E2=35.25
41.30 0.0 E = or > E2=35.25
41.60 0.0 E = or > E2=35.25
41.90 0.0 E = or > E2=35.25
42.20 0.0 E = or > E2=35.25
42.50 0.0 E = or > E2=35.25
42.80 0.0 E = or > E2=35.25
43.10 0.0 E = or > E2=35.25
43.40 0.0 E = or > E2=35.25
43.70 0.0 E = or » E2=35.25
44 .00 0.0 E = or > E2=35.25
44.30 0.0 E = or > E2=35.25
44.60 0.0 E = or > E2=35,25
44.90 0.0 E = or > E2=35.25
45.20 0.0 E = or > E2=35.25
45.50 0.0 E = or > E2=35.25
45.80 0.0 E = or > E2=35.25
46.00 0.0 E = or > E2=35.25
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Qutlet Structure File: 6B-6C-FR.STR

POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

hhkkhkhkhkhkhkhkhhkhkhhhhkhdkhhdhdkkxx

STONEHOUSE SECTION VI-B/C
SWMF VI-B/C

BASED ON FIELD RUN CONTOURS

khkkhkkhkhhhkdkhkhkhkdhkhkkkihkkdhdkki

Outflow Rating Table for Structure #4
ORIFICE-VC Orifice - Vertical Circular

Elevation (ft) Q (cfs) Computation Messages
35.00 0.0 E < BE1=35.25
35.30 0.1 H =.175
35.60 0.2 H =.475
35.80 0.2 H =.775
36.20 0.2 H =1.075
36.50 0.3 H =1.375
36.80 0.3 H =1.675
37.10 0.3 H =1.975
37.40 0.4 H =2.275
37.70 0.4 H =2.575
38.00 0.4 H =2.875
38.30 0.4 H =3.175
38.60 0.4 H =3.475
38.90 0.5 H =3.775
39.20 0.5 H =4.075
39.50 0.5 H =4.375
39.80 0.5 H =4.675
40.10 0.5 H =4.975
40.40 0.5 H =5.275
40.70 0.6 H =5.575
41.00 0.6 H =5.875
41.30 0.6 H =6.175
41.60 0.6 H =6.475
41.90 0.6 H =6.775
42.20 0.6 H =7.075
42.50 0.6 H =7.375
42.80 0.7 H =7.675
43.10 0.7 H =7.975
43.40 0.7 H =8.275
43.70 0.7 H =8.575
44,00 0.7 H =8.875
44 .30 0.7 H =9.175
44 .60 0.7 H =9.475
44.90 0.7 H =9.775
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Outlet Structure File: 6B-6C-FR.STR

POND-2 Version: 5.20 S/N:

Date Executed: Time Executed:
>>>>> CONTINUED from previous page <<<<<

Outflow Rating Table for Structure #4
ORIFICE-VC Orifice - Vertical Circular

Elevation (ft) Q (cfs) Computation Messages
45,20 0.8 H =10.075
45.50 0.8 H =10.375
45.80 0.8 H =10.675
46.00 .8 H =10.875

C = .6 A = 4.908739E-02 sq.ft.
Table elev. - Datum elev. ( 35.125 ft )
C * A * gqr(2g * H)

e

h

ot
now
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Outlet Structure File: 6B-6C-FR.STR

POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

khkkkkhkhkhkhhkhkhkhhhhkhhkhhhhkhis

STONEHOUSE SECTION VI-B/C
SWMF VI-B/C
BASED ON FIELD RUN CONTOURS

khkkkkkkhkkkkkkhkhrkhkhkhkkhkkhikk

Outflow Rating Table for Structure #1
STAND PIPE Stand Pipe with weir or orifice flow

#%%%% INLET CONTROL ASSUMED *#**%*

Elevation (ft) Q (cfs) Computation Messages
35.00 0.0 E < Inv.El.= 41
35.30 0.0 E < E1=41.0
35.60 0.0 E <« E1=41.0
35.90 0.0 E < E1=41.0
36.20 0.0 E < E1=41.0
36.50 0.0 E < E1=41.0
36.80 - 0.0 E < E1=41.0
37.10 0.0 E < E1=41.0
37.40 0.0 E < E1=41.0
37.70 0.0 E < E1=41.0
38.00 0.0 E < E1=41.0
38.30 0.0 E < E1=41.0
38.60 0.0 E < E1=41.0
38.90 0.0 E < E1=41.0
39.20 0.0 E < E1=41.0
.39.50 0.0 E < E1=41.0
39.80 0.0 E < E1=41.0
40.10 0.0 E < E1=41.0
40.40 0.0 E < E1=41.0
40.70 0.0 E < E1=41.0
41.00 0.0 Weir: H =0.0
41.30 8.5 Weir: H =.3
41.60 24.1 Weir: H =.6
41.90 44.3 Weir: H=.9
42.20 68.1 Weir: H =1.2
42.50 95.2 Weir: H =1.5
42.80 125.2 Weir: H =1.8
43.10 137.0 Orifice: H =2.1
43.40 146.5 Orifice: H =2.4
43.70 155.3 Orifice: H =2.7
44.00 163.8 Orifice: H =3.0
44 .30 171.7 Orifice: H =3.3
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Outlet Structure File: 6B-6C-FR.STR

POND-2 Version: 5.20 S/N:

Date Executed: Time Executed:
>>>>> CONTINUED from previous page <<<<<

Outflow Rating Table for Structure #1
STAND PIPE Stand Pipe with weir or orifice flow

#x%%%* INLET CONTROL ASSUMED *%%**%

Elevation (ft) Q (cfs) Computation Messages
44 .60 179.4 Orifice: H =3.6
44.90 ~ 186.7 Orifice: H =3.9
45.20 193.8 Orifice: H =4.2
45.50 200.6 Orifice: H =4.5
45.80 207.1 Orifice: H =4.8
46.00 211.4 Orifice: H =5.0

Weir Cw 3.3 Weir length 15.70796 ft

Orifice Co .6 Orifice area 19.63496 sq.ft.

Q (cfs) = (Cw * L * H**1.,5) or (Co * A * sqgr{(2*g*H))
No transition used, transition height = 0.0

Weir equation = Orifice equation @ elev.= 42.82386 ft
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Outlet Structure File: 6B-6C-FR.STR

POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

khkkkkkkhkhkhhkkkhkkdkhhhkhrkikhkik

STONEHOUSE SECTION VI-B/C
SWMF VI-B/C
BASED ON FIELD RUN CONTOURS

kkhkhhkhhkhkkhhkhhhhkhkhkkhkhkikhrs

Outflow Rating Table for Structure #2
ORIFICE-VC Orifice - Vertical Circular

Elevation (ft) Q (cfs) Computation Messages

35.00 0.0 E < E1=41.0
35.30 0.0 E < E1=41.0
35.60 0.0 E < E1=41.0
35.90 0.0 E < E1=41.0
36.20 0.0 E < E1=41.0
36.50 0.0 E < E1=41.0
36.80 0.0 E < E1=41.0
37.10 0.0 E < E1=41.0
37.40 0.0 E < E1=41.0
37.70 0.0 E < E1=41.0
38.00 0.0 E < E1=41.0
38.30 0.0 E < E1=41.0
38.60 0.0 E < E1=41.0
38.90 0.0 E < E1=41.0
39.20 0.0 E < E1=41.0
39.50 0.0 E < E1=41.0
39.80 0.0 E < E1=41.0
40.10 0.0 E < E1=41.0
40.40 0.0 E < E1=41.0
40.70 0.0 E < E1=41.0
41.00 20.4 H =5.75
41.30 20.9 H =6.05
41.60 21.4 H =6.35
41.90 21.9 H =6.65
42.20 22.4 H =6.95
42.50 22.9 H =7.25
42.80 23.4 H =7.55
43.10 23.8 H =7.85
43.40 24.3 H =8.150
43.70 24.7 H =8.450
44.00 25.2 H =8.75
44.30 : 25.6 H =9.05

44 .60 26.0 H =9.35
44.90 26.4 H =9.650
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Outlet Structure File: 6B-6C-FR.STR

POND-2 Version: 5.20 S/N:

Date Executed: Time Executed:
>>>>> CONTINUED from previous page <<<<<

Outflow Rating Table for Structure #2
ORIFICE-VC Orifice - Vertical Circular

Elevation (ft) Q (cfs) Computation Messages
45.20 26.8 H =9.950
45.50 27.2 H =10.25
45.80 27.6 H =10.55
46.00 27.9 H =10.75

C=.6 A = 1.767146 sq.ft.
Table elev. - Datum elev. ( 35.25 ft )
C * A * sgr(2g * H)

o

H

r
hn

WC041_STONEHOUSE_HOLLOW_OAK - 082



Outlet Structure File: 6B-6C-FR.STR

POND-2 Version: 5.20 . S/N:
Date Executed: Time Executed:

khkkhkhkhhhkhkkhhhhkhhhkhkhhhhkx

STONEHOUSE SECTION VI-B/C
SWMF VI-B/C
BASED ON FIELD RUN CONTOURS

khkkkhhhkhkhkhkhkhkhkhhhhkhhkhhhhhhkk

Outflow Rating Table for Structure #15
WEIR-VR Weir - Vertical Rectangular

***%%* INLET CONTROL ASSUMED ***%*

Elevation (ft) Q (cfs) Computation Messages
35.00 0.0 E < Inv.El.= 43
35.30 0.0 E < Inv.El.= 43
35.60 0.0 E < Inv.El.= 43
35.90 0.0 E < Inv.El.= 43
36.20 0.0 E < Inv.El.= 43
36.50 0.0 E < Inv.El.= 43
36.80 0.0 E < Inv.El.= 43
37.10 0.0 E < Inv.El.= 43
37.40 0.0 E < Inv.El.= 43
37.70 0.0 E < Inv.El.= 43
38.00 0.0 E < Inv.El.= 43
38.30 0.0 E < Inv.El.= 43
38.60 0.0 E < Inv.El.= 43
38.90 0.0 E <« Inv.El.= 43
39.20 0.0 E < Inv.El.= 43
39.50 0.0 E < Inv.El.= 43
39.80 0.0 E < Inv.El.= 43
40.10 0.0 E < Inv.El.= 43
40.40 0.0 E < Inv.El.= 43
40.70 0.0 E < Inv.El.= 43
41.00 0.0 E < Inv.El.= 43
41.30 0.0 E < Inv.El.= 43
41.60 0.0 E < Inv.El.= 43
41.90 6.0 E < Inv.El.= 43
42.20 0.0 E < Inv.El.= 43
42 .50 0.0 E < Inv.El.= 43
42.80 0.0 E < Inv.El.= 43
43.10 0.9 H=.1
43.40 7.6 H =.4
43.70 17.6 H=.7
44.00 30.0 H =1.0
44 .30 44.5 H =1.3
44.60 60.7 H =1.6
44 .90 78.6 H =1.9
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Outlet Structure File: 6B-6C-FR.STR

POND-2 Version: 5.20 S/N:

Date Executed: Time Executed:
>>>>> CONTINUED from previous page <<<<<

Outflow Rating Table for Structure #15
WEIR-VR Weir - Vertical Rectangular

*%k%k%k* TNLET CONTROL ASSUMED ***%%

Elevation (ft) Q (cfs) Computation Messages

45.20 97.9 H =2.2
45.50 118.6 H =2.5
45.80 140.6 H =2.8
46.00 155.9 H =3.0

C =3 L (ft) = 10

H (ft) = Table elev. - Invert elev. ( 43 ft )

Q (cfg) = C * L * (H**1.5) -- Suppressed Weir
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Outlet Structure File: 6B-6C-FR.STR

POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

kkkdkhkhhkkhkhhkhhhhhkhkhkhkkkkhx

STONEHOUSE SECTION VI-B/C
SWMF VI-B/C
BASED ON FIELD RUN CONTOURS

khkkkkhkkhkkhkkkkhkkhkhkhkhkkhkk®

Outflow Rating Table 5

Table 5 = 4 + 1
Elevation (ft) Q (cfs) Contributing Structures

35.00 0.0 -
35.30 0.1 4
35.60 0.2 4
35.90 0.2 4
36.20 0.2 4
36.50 0.3 4
36.80 - 0.3 4
37.10 0.3 4
37.40 0.4 4
37.70 0.4 4
38.00 0.4 4
38.30 0.4 4
38.60 0.4 4
38.90 0.5 4
39.20 0.5 4
39.50 0.5 4
39.80 0.5 4
40.10 0.5 4
40.40 0.5 4
40.70 0.6 4
41.00 0.6 4 +1
41.30 9.1 4 +1
41.60 24 .7 4 +1
41.90 44 .9 4 +1
42.20 68.8 4 +1
42 .50 95.9 4 +1
42.80 125.8 4 +1
43.10 137.7 4 +1
43.40 147.1 4 +1
43.70 156.0 4 +1
44.00 164 .5 4 +1
44 .30 172.5 4 +1
44 .60 180.1 4 +1
44.90 187.4 4 +1
45.20 194.5 4 +1
45.50 201.3 4 +1
45.80 , 207.9 4 +1
46 .00 212.2 4 +1
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Outlet Structure File: 6B-6C-FR.STR

POND-2 Version: 5.20 S/N:

Date Executed:

Time Executed:

dhkkhhkhkkhhhhhhhkhkkkrkrhhkhhhhhx

STONEHOUSE SECTION VI-B/C
SWMF VI-B/C

BASED ON FIELD RUN CONTOURS

khkkkhkhhkhkdhhhkhhhhhkhkdhkhkddrk

Outflow Rating Table 3

Elevation (ft)

Table 3 = 5 ? 2

Q (cfs) Contributing Structures

. . .

:be\EnEnmmmmm.b.hp.hpwwwmwNHo

It NeNoloNoNoNoNoNeoNoNoNoNoNoNoNe o NoloNoNoNo]

DN DD R BB RDDRRDD DR DPRL

+1
. +1
2
21.9
22.4
22.9
23.4
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POND-2 Version: 5.20 S/N: Page 1

EXECUTED: 02-17-1998 18:21:02 Return Freq: 2 years
l *************************************
* *
* STONEHOUSE SECTIONS VIB AND VIC *
* STORMWATER MANAGEMENT FACILITY *
' * WITH FIELD RUN CONTQURS *
* *
* . *
l *************************************
Inflow Hydrograph: c:\96038\BMPS\6C-6B\FUT-2 .HYD
' Rating Table file: c:\96038\BMPS\GC-6B\SWMF—FR .PND
----INITIAL CONDITIONS----
Elevation = 35.00 ft
l Qutflow = 0.00 cfs
Storage = 0.00 ac-ft
l INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS
' ELEVATION| OUTFLOW STORAGE 28/t 25/t + 0
(ft) (cfs) (ac-£ft) (cEs) (cfs)
35.00 0.0 0.000 0.0 0.0
. 35.30 0.1 0.000 0.1 0.2
35.60 0.2 0.004 0.9 1.1
35.90 0.2 0.012 2.9 3.1
l 36.20 0.2 0.027 6.5 6.7
36.50 0.3 0.047 11.4 11.7
36.80 0.3 0.072 17.5 17.8 -
37.10 0.3 0.103 25.0 25.3
' 37.40 0.4 0.141 34.1 34.5
37.70 0.4 0.186 44 .9 45 .3
38.00 0.4 0.238 57.6 58.0
. 38.30 0.4 0.297 71.9 72.3
38.60 0.4 0.363 87.8 88.2
38.90 0.5 0.435 105.3 105.8
l 39.20 0.5 0.514 124.5 125.0
39.50 0.5 0.601 145.4 145.9
39.80 0.5 0.695 168.2 168.7
40.10 0.5 0.797 192.9 193.4
l 40.40 0.5 0.907 219.6 220.1
40.70 0.6 1.026 248.3 248.9
41.00 0.6 1.154 279.3 279.9
' 41 .30 9.1 1.291 312.5 321.6
41.60 21.4 1.438 348.1 369.5
41.90 21.9 1.595 386.1 408.0
' 42.20 22.4 1.762 426.4 448.8
42 .50 22.9 1.936 468.6 491.5
42.80 23.4 2.118 512.6 536.0
43.10 24 .8 2.308 558.7 583.5
' 43.40 31.9 2.507 606.6 638.5
43.70 42.3 2.713 656.6 698.9
l 44 .00 55.2 2.928 708.7 763.9
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EXECUTED 02-17-1998 18:21:02 : Page 2
DISK FILES: FUT-2 HYD ; SWMF-FR .PND

INTERMEDIATE ROUTING

GIVEN POND DATA ‘ COMPUTATICONS
ELEVATION| OUTFLOW STORAGE - 2S/t 28/t + 0

(ft) (cfs) (ac-ft) (cfs) (cfs)

44 .30 70.1 3.151 762.5 832.6
44 .60 86.7 3.380 818.0 904.7
44 .90 105.0 3.616 875.1 980.1
45.20 124 .7 3.859 8933.8 1058.5
45.50 145.8 4.108 994.2 1140.0
45.80 168.2 4,365 1056.3 1224 .5
46 .00 183.8 4 .540 1098.6 1282.4

Time increment (t) = 6.0 min.
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POND-2 Version: 5.20 S/N: Page 3
EXECUTED: 02-17-1998 18:21:02 Return Freq: 2 years

kkkkkkkkkkkkkrkkxk* SUMMARY OF ROUTINGC COMPUTATIONS ***kkdkkkkdkhkrrikhhdskh

Pond File: c:\96038\BMPS\6C-6B\SWMF-FR .PND
Inflow Hydrograph: <¢:\96038\BMPS\6C-6B\FUT-2 HYD
Outflow Hydrograph: c:\96038\BMPS\6C-6B\OUT2FR .HYD

Starting Pond W.S. Elevation = 35.00 ft

PR Summary of Peak Outflow and Peak Elevation *#***%* tch' o
‘ AN

’Jir):\f\

Peak Inflow ¢t

Peak Outflow
Peak Elevation

A »
45.00 cfs V;b o

4.24 cfs - .
41.13 £t N e

(SN 'f(\
{ 5&”

o
***x** Summary of Approximate Peak Storage ****%* &Pz

Initial Storage = 0.00 ac-ft
Peak Storage From Storm = 1.21 ac-ft
Total Storage in Pond = 1.21 ac-ft
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POND-2 Version: 5.20 S/N: | Page 1

EXECUTED: 02-17-1998 18:21:03 , Return Freq: 10 years
l *************************************
* *
* STONEHOUSE SECTIONS VIB AND VIC  *
* STORMWATER MANAGEMENT FACILITY  *
' * WITH FIELD RUN CONTOURS *
* *
* - *
. *************************************
Inflow Hydrograph: c¢:\96038\BMPS\6C-6B\FUT-10 .HYD
' Rating Table file: c:\96038\BMPS\6C-6B\SWMF-FR .PND
----INITIAL CONDITIONS----
Elevation = 35.00 ft
' Outflow = 0.00 cfs
Storage = 0.00 ac-ft
l INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS
' ELEVATION| OUTFLOW STORAGE 2s/t 28/t + 0
(ft) (cfs) (ac-ft) (cfs) (cfs)
35.00 0.0 0.000 0.0 0.0
' 35.30 0.1 0.000 0.1 0.2
35.60 0.2 0.004 0.9 1.1
35.90 0.2 0.012 2.9 3.1
' 36.20 0.2 0.027 6.5 6.7
36.50 0.3 0.047 11.4 11.7
36.80 0.3 0.072 17.5 17.8
l 37.10 0.3 0.103 25.0 25.3
37.40 0.4 0.141 34.1 34.5
37.70 0.4 0.186 44.9 45.3
38.00 0.4 0.238 57.6 58.0
l 38.30 0.4 0.297 71.9 72.3
38.60 0.4 0.363 87.8 88.2
38.90 0.5 0.435 105.3 105.8
' 39.20 0.5 0.514 124.5 125.0
39.50 0.5 0.601 145.4 145.9
39.80 0.5 0.695 168.2 168.7
40.10 0.5 0.797 192.9 193.4
' 40.40 0.5 0.907 219.6 220.1
40.70 0.6 1.026 248.3 248.9
41.00 0.6 1.154 279.3 279.9
' 41.30 9.1 1.291 312.5 321.6
41.60 21.4 1.438 348.1 369.5
41.90 21.9 1.595 386.1 408.0
' 42.20 22.4 1.762 426.4 448.8
42.50 22.9 1.936 468.6 491.5
42.80 23.4 2.118 512.6 536.0
. 43.10 24.8 2.308 558.7 583.5
43.40 31.9 2.507 606.6 638.5
43.70 42.3 2.713 656.6 698.9
' 44.00 55.2 2.928 708.7 763.9
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EXECUTED 02-17-1998 18:21:03 Page 2
DISK FILES: FUT-10 .HYD ; SWMF-FR .PND

INTERMEDIATE ROUTING

GIVEN POND DATA COMPUTATIONS
ELEVATION| OUTFLOW STORAGE . 2S/t 28/t + 0

(fr) (cEs) (ac-ft) (cEs) (cfs)

44 .30 70.1 3.151 762.5 832.6
44 .60 86.7 3.380 818.0 904.7
44 .90 105.0 3.616 875.1 980.1
45.20 124.7 3.859 933.8 1058.5
45.50 145.8 4.108 994 .2 1140.0
45.80 168.2 4.365 1056.3 1224 .5
46 .00 183.8 4.540 1098.6 1282.4

Time increment (t) = 6.0 min.
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POND-2 Version: 5.20 S/N: Page 3
EXECUTED: 02-17-1998 18:21:03 Return Freq: 10 years

kkkkkkkkkkkkkkkkk*x SUMMARY OF ROUTING COMPUTATIONS ***kkkkkkkhkkhkkkdhk

Pond File: c:\96038\BMPS\6C-6B\SWMF-FR .PND
Inflow Hydrograph: c¢:\96038\BMPS\6C-6B\FUT-10 ,HYD
Outflow Hydrograph: c:\96038\BMPS\6C-6B\OUT10FR .HYD

Starting Pond W.S. Elevation = 35.00 ft

***x%x* Summary of Peak Outflow and Peak Elevation *****

Peak Inflow = 98.00 cfs
Peak Outflow = 23.33 cfs
Peak Elevation = 42.76 ft

**x*x* Summary of Approximate Peak Storage ***%*

Initial Storage = 0.00 ac-ft
Peak Storage From Storm = 2.09 ac-ft
Total Storage in Pond = 2.09 ac-ft

Warning: Inflow hydrograph truncated on left side.
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lPOND—z Version: 5.20 S/N: ’ Page 1

EXECUTED: 02-17-1998 18:21:03 Return Freq: 100 years
I ***********'k*************************
* *
* STONEHOUSE SECTIONS VIB AND VIC  *
* STORMWATER MANAGEMENT FACILITY  *
l * WITH FIELD RUN CONTOURS *
* *
%* ‘ . *
l *************************************
Inflow Hydrograph: c:\96038\BMPS\6C-6B\FUT-100 .HYD
' Rating Table file: c:\96038\BMPS\6C-6B\SWMF-FR .PND
----INITIAL CONDITIONS----
Elevation = 35.00 ft
' Qutflow = 0.00 cfs
Storage = 0.00 ac-ft
' INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS
' ELEVATION| OUTFLOW STORAGE 28/t 28/t + 0
(ft) (cfs) (ac-ft) (cfs) (cfs)
35.00 0.0 0.000 0.0 0.0
' 35.30 0.1 0.000 0.1 0.2
35.60 0.2 0.004 0.9 1.1
35.90 0.2 0.012 2.9 3.1
l 36.20 0.2 0.027 6.5 6.7
36.50 0.3 0.047 11.4 11.7
: 36.80 0.3 0.072 17.5 17.8
37.10 0.3 0.103 25.0 25.3
' 37.40 0.4 0.141 34.1 34.5
37.70 0.4 0.186 44.9 45.3
38.00 0.4 0.238 57.6 58.0
l 38.30 0.4 0.297 71.9 72.3
38.60 0.4 0.363 87.8 88.2
38.90 0.5 0.435 105.3 105.8
l 39.20 0.5 0.514 124.5 125.0
39.50 0.5 0.601 145.4 145.9
39.80 0.5 0.695 168.2 168.7
40.10 0.5 0.797 192.9 193.4
' 40.40 0.5 0.907 219.6 220.1
40.70 0.6 1.026 248.3 248.9
41.00 0.6 1.154 279.3 279.9
l 41.30 9.1 1.291 312.5 321.6
41.60 21.4 1.438 348.1 369.5
41.90 21.9 1.595 386.1 408.0
l 42.20 22.4 1.762 426.4 448.8
42.50 22.9 1.936 468.6 491.5
42.80 23.4 2.118 512.6 536.0
43.10 24.8 2.308 558.7 583.5
l 43.40 31.9 2.507 606.6 638.5
43.70 42.3 2.713 656.6 698.9
l ' 44 .00 55.2 2.928 708.7 763.9
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DISK FILES: FUT-100 .HYD

ELEVATION| OUTFLOW
(ft) (cfs)
44 .30 70.1
44 .60 86.7
44,90 105.0
45.20 124.7
45 .50 145.8
45.80. 168.2
46.00 183.8

i T

WC041_STONEHOUSE_HOLLOW_OAK - 095

EXECUTED 02-17-1998 18:21:03
; SWMF-FR .PND

GIVEN POND DATA

(ac-ft)

Time increment (t)

Page 2

INTERMEDIATE ROUTING

COMPUTATIONS
28/t 2S/t + 0
(cfs) (cEs)
762.5 832.6
818.0 904.7
875.1 980.1
8933.8 1058.5
994 .2 1140.0
1056.3 1224.5
1098.6 - 1282.4
6.0 min.




POND-2 Version: 5.20 S/N: ' Page 3
EXECUTED: 02-17-1998 18:21:03 Return Freq: 100 years

*kkkkkkkkkkkkkrkrkks* SUMMARY OF ROUTING COMfUTATIONS kkkkkkhhkhkkkhkkhkkkhx

Pond File: c:\96038\BMPS\6C-6B\SWMF-FR .PND
Inflow Hydrograph: <¢:\96038\BMPS\6C-6B\FUT-100 .HYD
Outflow Hydrograph: c:\96038\BMPS\6C-6B\OUT100FR.HYD

Starting Pond W.S. Elevation = 35.00 ft

**x%x*% Summary of Peak Outflow and Peak Elevation **#*%%*

Peak Inflow = 197.00 cfs
Peak Outflow = 102.92 cfs
Peak Elevation = 44 .87 ft

***** Summary of Approximate Peak Storage *****

Initial Storage = 0.00 ac-ft
Peak Storage From Storm = 3.59 ac-ft
Total Storage in Pond = 3.59 ac-ft

Warning: Inflow hydrograph truncated on left side.
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lPOND-2 Version: 5.20 S/N: o Page 1

EXECUTED: 02-18-1998 15:31:09 Return Freq: 1 years
. khkkhkkkhkhhkkhhdkkhhdhhhkhrdtdtd
* *
*  DRAWDOWN TIME FOR BMP *
* *
l * *
%* *
* *
l kkdhkdkhkhdkhhkhkhhhkkkkkdhkhdkidhdd
Inflow Hydrograph: c:\96038\BMPS\6C-6B\DRAWDOWN .HYD
l Rating Table file: c:\96038\BMPS\6C-6B\SWMF-FR .PND
----INITIAL CONDITIONS----
Elevation = 41.00 ft
' Outflow = 0.60 cfs
Storage = 1.15 ac-ft
l INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS
l ELEVATION| OUTFLOW STORAGE 28/t 28/t + 0
(ft) (cfs) (ac-£ft) (cfs) (efs)
35.00 0.0 0.000 0.0 0.0
' 35.30 0.1 0.000 0.1 0.2
35.60 0.2 0.004 0.9 1.1
35.90 0.2 0.012 2.9 3.1
' 36.20 0.2 0.027 6.5 6.7
36.50 0.3 0.047 11.4 11.7
36.80 0.3 0.072 17.5 17.8
37.10 0.3 0.103 25.0 25.3
l 37.40 0.4 0.141 34.1 34.5
37.70 0.4 0.186 44.9 45.3
38.00 0.4 0.238 57.6 58.0
' 38.30 0.4 0.297 71.9 72.3
38.60 0.4 0.363 87.8 88.2
38.90 0.5 0.435 105.3 105.8
l . 39.20 0.5 0.514 124.5 125.0
39.50 0.5 0.601| " ¢ 145.4 145.9
39.80 0.5 0.695 168.2 168.7
40.10 0.5 0.797 192.9 193.4
' 40.40 0.5 0.907 219.6 220.1
40.70 0.6 1.026 248.3 248.9
41.00 0.6 1.154 279.3 279.9
l 41.30 9.1 1.291 312.5 321.6
41.60 21.4 1.438 348.1 369.5
41.90 -~ 21.9 1.595 386.1 408.0
' 42.20 22.4 1.762 426.4 448.8
42.50 22.9 1.936 468.6 491.5
42.80 23.4 2.118 512.6 536.0
43.10 24.8 2.308 558.7 583.5
l 43.40 31.9 2.507 606.6 638.5
43.70 42.3 2.713 656.6 698.9
I 44.00 55.2 2.928 708.7 763.9
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EXECUTED 02-18-1598
DISK FILES: DRAWDOWN.HYD

WC041_STONEHOUSE_HOLLOW_OAK - 099

15:31:09
; SWMF-FR .PND

(ac-£ft)

GIVEN POND
ELEVATION| OUTFLOW
(ft) (cfs)
44 .30 70.1
44 .60 86.7
44 .90 105.0
45.20 124.7
45.50 145.8
45.80 168.2
46 .00 183.8

- D D e s s L S WD wE WD NS AR Aw aw ww mw ep e W an w .

Page 2

INTERMEDIATE ROUTING

COMPUTATIONS
28/t 2S/t + 0
(cfs) (efs)
762.5 832.6
818.0 904.7
875.1 980.1
933.8 1058.5
994.2 1140.0
1056.3 1224.5
10?8.6 1282.4
6.0 min




'POND-Z Version: 5.20 S/N:

EXECUTED:

02-18-1998

Pond File:
Inflow Hydrograph:
Qutflow Hydrograph: c:\96038\BMPS\6C-6B\FRDD1OUT.HYD

INFLOW HYDROGRAPH

P I R

INFLOW
(cfs)

15:31:09
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c:\96038\BMPS\6C-6B\SWMF-FR .PND
c:\96038\BMPS\6C-6B\DRAWDOWN . HYD

Page 3
Return Freq:

ROUTING COMPUTATIONS
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POND-2 Version: 5.20 S/N: Page 4
EXECUTED: 02-18-1998 15:31:09 .Return Freq: 1l years
Pond File: c:\96038\BMPS\6C-6B\SWMF-FR .PND

Inflow Hydrograph: ¢:\96038\BMPS\6C-6B\DRAWDOWN.HYD
Outflow Hydrograph: c:\96038\BMPS\6C-6B\FRDD10OUT.HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS
l TIME INFLOW I1+I2 28/t - 0 28/t + O | OUTFLOW |ELEVATION
(min) (cfs) (cfs) (cfs) (cfs) (cfs) | (ft)
' 930.0 0.00 0.0 226.3 227.3 0.53 40.48
936.0 0.00 0.0 225.2 226.3 0.52 40.46
942.0 0.00 0.0 224.2 225.2 0.52 40.45
l 948.0 0.00 0.0 223.2 224.2 0.51 40.44
954 .0 0.00 " 0.0 222.1 223.2 0.51 40.43
960.0 0.00 0.0 221.1 222.1 0.51 40.42
966.0 0.00 0.0 220.1 221.1 0.50 40:41
l 972.0 0.00 0.0 219.1 220.1 0.50 40.40
978.0 0.00 0.0 218.1 219.1 0.50 40.39
984.0 0.00 0.0 217.1 218.1 0.50 40.38
l 990.0 0.00 0.0 216.1 217.1 0.50 40.37
996.0 0.00 0.0 215.1 216.1 0.50 40.36
1002.0 0.00 0.0 214.1 215.1 0.50 40.34
1008.0 0.00 0.0 213.1 214.1 0.50 40.33
' 1014.0 0.00 0.0 212.1 213.1 0.50 40.32
1020.0 0.00 0.0 211.1 212.1 0.50 40.31
1026.0 0.00 0.0 210.1 211.1 0.50 40.30
' 1032.0 0.00 0.0 209.1 210.1 0.50 40.29
1038.0 0.00 0.0 208.1 209.1 0.50 40.28
1044.0 0.00 0.0 207.1 208.1 0.50 40.27
l 1050.0 0.00 0.0 206.1 207.1 0.50 40.25
1056.0 0.00 0.0 205.1 206.1 0.50 40.24
1062.0 0.00 0.0 204.1 205.1 0.50 40.23
1068.0 0.00 0.0 203.1 204.1 0.50 40.22
' 1074.0 0.00 0.0 202.1 203.1 0.50 40.21
1080.0 0.00 0.0 201.1 202.1 0.50 40.20
1086.0 0.00 0.0 200.1 201.1 0.50 40.19
' 1092.0 0.001/: 0.0 199.1 200-.1| 0.50 40.18
1098.0 0.00[" 0.0 198.1 199.1} 0.50 40.16
1104.0 0.00 0.0 197.1 198.1 0.50 40.15
l 1110.0 0.00 0.0 196.1 197.1 0.50 40.14
1116.0 0.00 0.0 195.1 196.1 0.50 40.13
1122.0 0.00 0.0 194.1 195.1 0.50 40.12
1128.0 0.00 0.0 193.1 194.1 0.50 40.11
l 1134.0 0.00 0.0 192.1 193.1 0.50 40.10
1140.0 - 0.00 0.0 191.1 192.1 0.50 40.08
1146.0 0.00 0.0 190.1 191.1 0.50 40.07
. 1152.0 0.00 0.0 189.1 190.1 0.50 40.06
1158.0 0.00 0.0 188.1 189.1 0.50 40.05
1164.0 0.00 0.0 187.1 188.1 0.50 40.04
. 1170.0 0.00 0.0 186.1 187.1 0.50 40.02
1176.0 0.00 0.0 185.1 186.1 0.50 40.01
1182.0 0.00 0.0 184.1 185.1 0.50 40.00
1188.0 0.00 0.0 183.1 184.1 0.50 39.99
. 1194.0 0.00 0.0 182.1 183.1 0.50 39.98
1200.0 0.00 0.0 181.1 182.1 0.50 39.96
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lPOND-2 Version: 5.20 S/N:

EXECUTED:

02-18-1998

l Pond File:
Inflow Hydrograph:
lOutflow Hydrograph: c:\96038\BMPS\6C-6B\FRDD1OUT.HYD

INFLOW HYDROGRAPH
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1452.0
1458.0
1464.0
1470.0
1476.0

15:31:09
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c:\96038\BMPS\6C-6B\SWMF-FR .PND
c:\96038\BMPS\ 6C-6B\DRAWDOWN . HYD

Page 5
Return Freq:

ROUTING COMPUTATIONS
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OUTFLOW
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lPOND—z Version: 5.20 S/N:

EXECUTED:

02-18-1998

l Pond File:
Inflow Hydrograph:

lOutf low Hydrograph:

INFLOW HYDROGRAPH

1488.0
1494.0
1500.0
1506.0
1512.0

1518.0
‘ 1524.0

1530.0
1536.0
‘ 1542.0

1548.0
1554.0

INFLOW
(cfs)

15:31:09

c:\96038\BMPS\6C-6B\SWMF-FR .PND
c:\96038\BMPS\6C-6B\DRAWDOWN . HYD
c:\96038\BMPS\6C-6B\FRDD10OUT.HYD
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Page 6
Return Freq:

ROUTING COMPUTATIONS
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POND-2 Version: 5.20 S/N: Page 7
EXECUTED: 02-18-1998 15:31:09 Return Freq: 1 years

**Q*************** SUMMARY OF ROUTING COMPUTATIONS ***kkkkdkkkkkrkhkhkhhs

Pond File: c:\96038\BMPS\6C-6B\SWMF-FR .PND
Inflow Hydrograph: c¢:\96038\BMPS\6C-6B\DRAWDOWN.HYD
Outflow Hydrograph: c:\96038\BMPS\6C-6B\FRDD10OUT.HYD

Starting Pond W.S. Elevation = 41.00 ft

*kkkk Summary of Peak Outflow and Peak Elevation ***%x

Peak Inflow = 0.00 cfs
Peak Outflow = 0.60 cfs
Peak Elevation = 41.00 ft

**kx%k* Summary of Approximate Peak Storage #****%

Initial Storage = 1.15 ac-ft
Peak Storage From Storm = 0.00 ac-ft
Total Storage in Pond = 1.15 ac-ft

>>>>> Warning, initial pond outflow > 1st inflow ordinate. <<<<<
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POND-2 Version: 5.20 S/N: ' Page 1

EXECUTED: 02-18-1998 15:31:11 Return Freq: 1l years
l khhkhkkhkkhhkhhhhhhhkhkhkhohhhhhtdedtd
* *
*  DRAWDOWN TIME FOR BMP *
* *
' * *
* *
* *
l khkhkkdhkhkkhkhkkkhkkkhkhkhkhkkkkhkhhih
Inflow Hydrograph: c:\96038\BMPS\6C-6B\DRAWDOWN.HYD
' Rating Table file: c:\96038\BMPS\6C-6B\SWMF-FR .PND
----INITIAL CONDITIONS----
' Elevation = 39.17 ft
Outflow = 0.50 cfs
Storage = 0.51 ac-ft
l INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS
' ELEVATION| OUTFLOW STORAGE 28/t 2S/t + 0
(ft) (cfs) (ac-ft) (cfs) (cfs)
35.00 0.0 0.000 0.0 0.0
' 35.30 0.1 0.000 0.1 0.2
35.60 0.2 0.004 0.9 1.1
35.90 0.2 0.012 2.9 3.1
' 36.20 0.2 0.027 6.5 6.7
36.50 0.3 0.047 11.4 11.7
36.80 0.3 0.072 17.5 17.8
l 37.10 0.3 0.103 25.0 25.3
37.40 0.4 0.141 34.1 34.5
37.70 0.4 0.186 44.9 45.3
38.00 0.4 0.238 57.6 58.0
l 38.30 0.4 0.297 71.9 72.3
38.60 0.4 0.363 87.8 88.2
38.90 0.5 0.435 105.3 105.8
l 39.20 0.5 0.514 124.5 125.0
39.50 0.5 0.601 145.4 145.9
39.80 0.5 0.695 168.2 168.7
l 40.10 0.5 0.797 192.9 193.4
40.40 0.5 0.907 219.6 220.1
40.70 0.6 1.026 248.3 248.9
41.00 0.6 1.154 279.3 279.9
l 41.30 9.1 1.291 312.5 321.6
41.60 21.4 1.438 348.1 369.5
41.90 21.9 1.595 386.1 408.0
l 42.20 22.4 1.762 426.4 448.8
42.50 22.9 1.936 468.6 491.5
42.80 23.4 2.118 512.6 536.0
' 43.10 24.8 2.308 558.7 583.5
43.40 31.9 2.507 606.6 638.5
43.70 42.3 2.713 656.6 698.9
l 44.00 55.2 2.928 708.7 763.9
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EXECUTED 02-18-1998 15:31:11 Page 2
DISK FILES: DRAWDOWN.HYD ; SWMF-FR .PND

INTERMEDIATE ROUTING

GIVEN POND DATA COMPUTATICNS
ELEVATION| OUTFLOW STORAGE ‘ 2S/t 28/t + 0

(Et) (cfs) {(ac-£t) (cfs) (cfs)

44 .30 70.1 3.151 762.5 832.6
44 60 86.7 3.380 818.0 904.7
44 .90 105.0 3.616 875.1 980.1
45.20 124 .7 3.859 933.8 1058.5
45 .50 145.8 4.108 994.2 1140.0
45.80 168.2 4 .365 1056.3 1224.5
46.00 183.8 4.540 1098.6 1282.4

Time increment (t) = 6.0 min
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POND-2 Version: 5.20 S/N:
EXECUTED: 02-18-1998 15:31:11

Pond File: c:\96038\BMPS\6C-6B\SWMF~FR .PND
Inflow Hydrograph: c:\96038\BMPS\6C-6B\DRAWDOWN.HYD
Outflow Hydrograph: c:\96038\BMPS\6C-6B\FRDD20UT.HYD

INFLOW HYDROGRAPH

- e W - - - - -y - - - - -

TIME INFLOW I1+I2

(min) (cfs) (cfs)

660.0 0.00f | =----

666.0 0.00 0.0
672.0 0.00 0.0
678.0 0.00 0.0
684.0 0.00 0.0
690.0 0.00 - 0.0
696.0 0.00 0.0
702.0 0.00 0.0
708.0 0.00 0.0
714.0 0.00 0.0
720.0° 0.00 0.0
726.0 0.00 0.0
732.0 0.00 0.0
738.0 0.00 0.0
744 .0 0.00 0.0
750.0 0.00 0.0
756.0 0.00 0.0
762.0 0.00 0.0
768.0 0.00 0.0
774.0 0.00 0.0
780.0 0.00 0.0
786.0 0.00 0.0
792.0 0.00 0.0
798.0 0.00 0.0
804.0 0.00 0.0
810.0 0.00 0.0
816.0 0.00 0.0
822.0 0.00 - 0.0
828.0 0.00 0.0
834.0 0.00 0.0
840.0 0.00 0.0
846.0 0.00 0.0
852.0 0.00 0.0
858.0 0.00 0.0
864.0 0.00 0.0
870.0 0.00 0.0
876.0 0.00 0.0
882.0 0.00 0.0
888.0 0.00 0.0
894.0 0.00 0.0
900.0 0.00 0.0
906.0 0.00 0.0
912.0 0.00 0.0
918.0 0.00 0.0
924.0 0.00 0.0

- s e e . . - . . e
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Page 3
Return Freq:

(cfs)

1 years
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.Pond File: c:\96038\BMPS\6C-6B\SWMF-FR .PND
Inflow Hydrograph: ¢:\96038\BMPS\6C-6B\DRAWDOWN.HYD
l Outflow Hydrograph: ¢:\96038\BMPS\6C-6B\FRDD20UT.HYD

POND-2 Version: 5.20 S/N: Page 4
EXECUTED: 02-18-1998 15:31:11 Return Freq: 1l years

INFLOW HYDROGRAPH ROUTING COMPUTATIONS
l TIME INFLOW I1+I2 28/t - 0 25/t + O | OUTFLOW |ELEVATION
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (ft)
' 930.0 0.00 0.0 80.8 81.6 0.40 38.48
936.0 0.00 0.0 80.0 80.8 0.40 38.46
942.0 0.00 0.0 79.2 80.0 0.40 38.45
. 948.0 0.00 0.0 78 .4 79.2 0.40 38.43
954 .0 0.00 0.0 77.6 78 .4 0.40 38.42
 960.0 0.00 0.0 76.8 77.6]  0.40 38.40
| 966.0 0.00 0.0 76.0 76.8 0.40 38.39
l 972.0 0.00 0.0 75.2 76.0 0.40 38.37
978.0 0.00 0.0 74.4 75.2 0.40 38.35
984.0 0.00 0.0 73.6 74.4 0.40 38.34
l 990.0 0.00 0.0 72.8 73.6 0.40 38.32
996.0 0.00 0.0 72.0 72.8 0.40 38.31
1002.0 0.00 0.0 71.2 72.0 0.40 38.29
1008.0 0.00 0.0 70.4 71.2 0.40 38.28
' 1014.0 0.00 0.0 69.6 70.4 0.40 38.26
1020.0 0.00 0.0 68.8 69.6 0.40 38.24
1026.0 0.00 0.0 68.0 68.8 0.40 38.23
' 1032.0 0.00 0.0 67.2 68.0 0.40 38.21
1038.0 0.00 0.0 664 67.2 0.40 38.19
1044.0 0.00 0.0 65.6 66.4 0.40 38.18
' 1050.0 0.00 0.0 64.8 65.6 0.40 38.16
1056.0 0.00 0.0 64.0 64.8 0.40 38.14
1062.0 0.00 0.0 63.2 64.0 0.40 38.13
1068.0 0.00 0.0 62.4 63.2 0.40 38.11
I 1074.0 0.00 0.0 61.6 62.4 0.40 38.09
1080.0 0.00 0.0 60.8 61.6 0.40 38.08
1086.0 0.00 0.0 60.0 60.8 0.40 38.06
' 1092.0 0.00 0.0 59.2 60.0 0.40 38.04
1098.0 0.00| 0.0 58.4 59.2 0.40 38.03
1104.0 0.00 0.0 57.6 58.4 0.40 38.01
. 1110.0 0.00 0.0 56.8 57.6 0.40 37.99
1116.0 0.00 0.0 56.0 56.8 0.40 37.97
1122.0 0.00 0.0 55.2 56.0 0.40 37.95
1128.0 0.00 0.0 54.4 55.2 0.40 37.94
' 1134.0 0.00 0.0 53.6 54.4 0.40 37.92
1140.0 0.00 0.0 52.8 53.6 0.40 37.90
1146.0 0.00 0.0 52.0 52.8 0.40 37.88
l 1152.0 0.00 0.0 51.2 52.0 0.40 37.86
1158.0 0.00 0.0 50.4 51.2 0.40 37.84
1164.0 0.00 0.0 49.6 50.4 0.40 37.82
' 1170.0 0.00 0.0 48.8 49.6 0.40 37.80
1176.0 0.00 0.0 48.0 48.8 0.40 37.78
1182.0 0.00 0.0 47.2 48.0 0.40 37.76
1188.0 0.00 0.0 46.4 47.2 0.40 37.75
' 1194.0 0.00 0.0 45.6 46.4 0.40 37.73
1200.0 0.00 0.0 44.8 45.6 0.40 37.71
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I POND-2 Version: 5.20 S/N: Page 5
EXECUTED: 02-18-1998 15:31:11 Return Freq: 1 years

lPond File: . c:\96038\BMPS\6C-6B\SWMF-FR .PND
Inflow Hydrograph: c¢:\96038\BMPS\6C-6B\DRAWDOWN.HYD
l Outflow Hydrograph: c:\96038\BMPS\6C-6B\FRDD20OUT.HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS
l TIME INFLOW I1+I2 28/t - O 28/t + O | OUTFLOW |ELEVATION
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (ft)

l 1206.0 0.00 0.0 44.0 44.8 0.40 37.69
1212.0 0.00 0.0 43.2 44.0 0.40 37.66
1218.0 0.00 0.0 42.4 43.2 0.40 37.64
1224.0 0.00 0.0 41.6 42 .4 0.40 37.62

l 1230.0 0.00 0.0 40.8 41.6 0.40 37.60
1236.0 0.00 0.0 40.0 40.8 0.40 37.58
1242.0 0.00 0.0 39.2 40,0 0.40 37.55

l 1248.0 0.00 0.0 38.4 39.2 0.40 37.53
1254.0 0.00 0.0 37.6 38.4 0.40 37.51
1260.0 0.00 0.0 36.8 37.6 0.40 37.49

I 1266.0 0.00 0.0 36.0 36.8 0.40 37.46
1272.0 0.00 0.0 35.2 36.0 0.40 37.44
1278.0 0.00 0.0 34.4 35.2 0.40 37.42
1284.0 0.00 0.0 33.6 34.4 0.40 37.40

l 1290.0 0.00 0.0 32.9 33.6 0.39 37.37
1296.0 0.00 0.0 32.1 32.9 0.38 37.35
1302.0 0.00 0.0 31.4 32.1 0.37 37.32

I 1308.0 0.00 0.0 30.6 31.4 0.37 37.30
1314.0 0.00 0.0 29.9 30.6 0.36 37.27
1320.0 0.00 0.0 29.2 29.9 0.35 37.25
1326.0 0.00 0.0 28.5 29.2 0.34 37.23

l 1332.0 0.00 0.0 27.9 28.5 0.33 37.20
1338.0 0.00 0.0 27.2 27.9 0.33 37.18
1344.0 0.00 0.0 26.6 27.2 0.32 37.16

l 1350.0 0.00 0.0 25.9 26.6 0.31 37.14
1356.0 0.00 0.0 25.3 25.9 0.31 37.12
1362.0 0.00 0.0 24.7 25.3 0.30 37.10

l 1368.0 0.00 0.0 24.1 24.7 0.30 37.08
1374.0 0.00 0.0 23.5 24.1 0.30 37.05
1380.0 0.00 0.0 22.9 23.5 0.30 37.03
1386.0 0.00 0.0 22.3 22.9 0.30 37.00

' 1392.0 0.00 0.0 21.7 22.3 0.30 36.98
1398.0 0.00 0.0 21.1 21.7 0.30 36.96
1404.0 0.00 0.0 20.5 21.1 0.30 36.93

l 1410.0 0.00 0.0 19.9 20.5 0.30 36.91
1416.0 0.00 0.0 19.3 19.9 0.30 36.88
1422.0 0.00 0.0 18.7 19.3 0.30 36.86

l 1428.0 0.00 0.0 18.1 18.7 0.30 36.84
1434.0 0.00 0.0 17.5 18.1 0.30 36.81
1440.0 0.00 0.0 16.9 17.5 0.30 36.79
1446.0 0.00 0.0 16.3 16.9 0.30 36.76

l 1452.0 0.00 0.0 15.7 16.3 0.30 36.73
1458.0 0.00 0.0 15.1 15.7 0.30 36.70
1464.0 0.00 0.0 14.5 15.1 0.30 36.67

I 1470.0 0.00 0.0 13.9 14.5 0.30 36.64
1476.0 0.00 0.0 13.3 13.9 0.30 36.61
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POND-2 Version: 5.20 S/N: Page 6
EXECUTED: 02-18-1998 15:31:11 Return Freq: 1 years
Pond File: c:\96038\BMPS\6C-6B\SWMF-FR .PND

Inflow Hydrograph: ¢:\96038\BMPS\6C-6B\DRAWDOWN.HYD
Outflow Hydrograph: c:\96038\BMPS\6C-6B\FRDD20UT.HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS
l TIME INFLOW I1+I2 28/t - O 2S/t + O | OUTFLOW |ELEVATION
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (£t)

' 1482.0 0.00 0.0 12.7 13.3 0.30 36.58
1488.0 0.00 0.0 12.1 12.7 0.30 36.55
1494.0 0.00 0.0 11.5 12.1 0.30 36.52

' 1500.0 0.00 0.0 10.9 11.5 0.30 36.49
1506.0 0.00 0.0 10.4 10.9 0.28 36.45
1512.0 0.00 0.0 9.8 10.4 0.27 36.42
1518.0 0.00 0.0 9.3 9.8 0.26 36.39

l 1524.0 0.00 0.0 8.8 9.3 0.25 36.35
1530.0 0.00 0.0 8.3 8.8 0.24 36.32
1536.0 0.00 0.0 7.8 8.3 0.23 36.29

l 1542.0 0.00 0.0 7.4 7.8 0.22 36.27
1548.0 0.00 0.0 7.0 7.4 0.21 36.24
1554 .0 0.00 0.0 6.6 7.0 0.20 36.21
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POND-2 Version: 5.20 S/N: Page 7
EXECUTED: 02-18-1998 15:31:11 Return Freq: 1l years

kkkkkkkhkkkkkkkk*®* SUMMARY OF ROUTING COMPUTATIONS *kkkkdkdkkdkdkhkkkkkkx

Pond File: c:\96038\BMPS\6C-6B\SWMF-FR .PND
Inflow Hydrograph: ¢:\96038\BMPS\6C-6B\DRAWDOWN.HYD
Outflow Hydrograph: c:\96038\BMPS\6C-6B\FRDD20UT.HYD

Starting Pond W.S. Elevation = 39.17 ft

***x%x* Summary of Peak Outflow and Peak Elevation **#**%

Peak Inflow = 0.00 cfs
Peak Outflow = 0.50 cfs
Peak Elevation = 39.17 ft

*kxxk* Summary of Approximate Peak Storage ***¥*

Initial Storage = 0.51 ac-ft
Peak Storage From Storm = 0.00 ac-ft
Total Storage in Pond = 0.51 ac-ft

>>>>> Warning, initial pond ocutflow > 1lst inflow ordinate. <<<<<
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POND-2 Version: 5.20 S/N: | Page 1

EXECUTED: 02-18-1998 15:31:14 Return Freq: 1 years
l hkkhkbkhhkkkhkhkhkdhkkhkdhkdhkdrk
* %*
*  DRAWDOWN TIME FOR BMP *
* %
i : X
* *
* *
l hhkkhkhkhkhkkdhhhhdddhhhhhhhkkhhi
Inflow Hydrograph: c: \96038\BMPS\6C— 6B\DRAWDOWN . HYD
l Rating Table file: c:\96038\BMPS\6C‘-6B\SWMF-FR .PND
----INITIAL CONDITIONS----
Elevation = 36.21 ft
' Outflow = 0.20 cfs
Storage = 0.03 ac-ft
' INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS
l ELEVATION| OUTFLOW STORAGE 28/t 2SS/t + 0
(£t) (cfs) (ac-ft) (cfs) (cfs)
35.00 0.0 0.000 0.0 0.0
' 35.30 0.1 0.000 0.1 0.2
35.60 0.2 0.004 0.9 1.1
35.90 0.2 0.012 2.9 3.1
l 36.20 0.2 0.027 6.5 6.7
36.50 0.3 0.047 11.4 11.7
36.80 0.3 0.072 17.5 17.8
l 37.10 0.3 0.103 25.0 25.3
37.40 0.4 0.141 34.1 34.5
. 37.70 0.4 0.186 44 .9 45.3
38.00 0.4 0.238 57.6 58.0
' 38.30 0.4 0.297 71.9 72.3
38.60 0.4 0.363 87.8 88.2
38.90 0.5 0.435 105.3 105.8
l 39.20 0.5 0.514 124.5 125.0
39.50 0.5 0.601 145.4 145.9
39.80 0.5 0.695 168.2 168.7
40.10 0.5 0.797 192.9 193.4
l 40.40 0.5 0.9507 219.6 220.1
40.70 0.6 1.026 248.3 248.9
41.00 0.6 1.154 279.3 279.9
. 41.30 9.1 1.291 312.5 321.6
41.60 21.4 1.438 348.1 369.5
41.90 21.9 1.585 386.1 408.0
l 42.20 22.4 1.762 426.4 448.8
42 .50 22.9 1.936 468.6 491.5
42.80 23 .4 2.118 512.6 536.0
. 43.10 24.8 2.308 558.7 583.5
43.40 31.9 2.507 606.6 638.5
43.70 42 .3 2.713 656.6 698.9
l 44.00 B5.2 2.928 708.7 763.9
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EXECUTED 02-18-1998 15:31:14 : Page 2
DISK FILES: DRAWDOWN.HYD ; SWMF-FR .PND

INTERMEDIATE ROUTING

GIVEN POND DATA COMPUTATIONS
ELEVATION| OUTFLOW STORAGE : 28/t 28/t + 0

(ft) (cfs) (ac-ft) (cfs) (cfs)

44 .30 70.1 3.151 762.5 832.6
44 .60 86.7 3.380 818.0 904.7
44 .90 105.0 3.61l6 875.1 980.1
45.20 124.7 3.859 933.8 1058.5
45.50 145.8 4.108 994.2 1140.0
45.80 168.2 4.365 1056.3 1224.5
46 .00 183.8 4.540 1098.6 1282.4

Time increment (t) = - 6.0 min.
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IPOND-Z Version: 5.20 S/N: - Page 3
EXECUTED: 02-18-1998 15:31:14 Return Freq: 1l years

' Pond File: c:\96038\BMPS\6C-6B\SWMF-FR .PND
Inflow Hydrograph: c:\96038\BMPS\6C-6B\DRAWDOWN.HYD
Outflow Hydrograph: c:\96038\BMPS\6C-6B\FRDD30OUT.HYD

- n e s e e - —— e i I el e e R . R S e e e e e

INFLOW HYDROGRAPH ROUTING COMPUTATIONS
l TIME INFLOW I1+I2 28/t - 0O 2S/t + O | OUTFLOW |ELEVATION
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (ft)
. 660.0 0.00f | ----- 6.5 6.9 0.20 36.21
666.0 0.00 0.0 6.1 6.5 0.20 36.18
672.0 0.00 0.0 5.7 6.1 0.20 36.15
§78.0 0.00 0.0 5.3 5.7 0.20 36.11
' 1 684.0 0.00 0.0 4.9 5.3 0.20 36.08
690.0 0.00 0.0 4.5 4.9 0.20 36.05
6%95.0 0.00 0.0 4.1 4.5 0.20 36 02
l 702.0 0.00 0.0 3.7 4.1 0.20 35.98
708.0 0.00 0.0 3.3 3.7 0.20 35.95
714.0 0.00 0.0 2.9 3.3 0.20 35.92
l 720.0 0.00 0.0 2.5 2.9 0.20 35.87
726.0 0.00 0.0 2.1 2.5 0.20 35.82
732.0 0.00 0.0 1.7 2.1 0.20 35.76
738.0 0.00 0.0 1.3 1.7 0.20 35.70
l 744.0 0.00 0.0 0.9 1.3 0.20 35.64
750.0 0.00 0.0 0.5 0.9 0.18 35.55
756 .0 0.00 0.0 0.3 0.5 0.14 35.42
' 762.0 0.00 0.0 0.0 0.3 0.11 35.32
768.0 0.00 0.0 9.0 (o 0.00 0.02 | 35.07
774.0 | 0.060 0.0 0.0 0.0 0.00 35.00
780, 0.00 0.0 0.0 0.0 0.00 35.00
l 786.0 0.00 0.0 0.0 0.0 0.00 35.00
792.0 0.00 0.0 0.0 0.0 0.00 35.00
798.0 0.00 0.0 0.0 0.0 0.00 35.00
' 804.0 0.00 0.0 0.0 0.0 0.00 35.00
810.0 0.00 0.0 0.0 0.0 0.00 35.00
816.0 0.00 0.0 0.0 0.0 0.00 35.00
l 822.0 0.00 0.0 0.0 - 0.0 0.00 35.00
828.0 0.00 0.0 0.0 © Q.0 0.00 35.00
834.0 0.00 0.0 0.0 0.0 0.00 35.00
840.0 0.00 0.0 0.0 0.0 0.00 35.00
. 846.0 0.00 0.0 0.0 0.0 0.00 35.00
852.0 0.00 0.0 0.0 0.0 0.00 35.00
858.0 0.00 0.0 0.0 0.0 0.00 35.00
l 864.0 0.00 0.0 0.0 0.0 0.00 35.00
870.0 0.00 0.0 0.0 0.0 0.00 35.00
876.0 0.00 0.0 0.0 0.0 0.00 ©35.00
. 882.0 0.00 0.0 0.0 0.0 0.00 35.00
888.0 0.00 0.0 0.0 0.0 0.00 35.00
894.0 0.00 0.0 0.0 0.0 0.00 35.00
900.0 0.00 0.0 0.0 0.0 0.00 35.00
l 906.0 0.00 0.0 0.0 0.0 0.00 35.00
912.0 0.00 0.0 0.0 0.0 0.00 35.00
918.0 0.00 0.0 0.0 0.0 0.00 35.00
. 924.0 0.00 0.0 0.0 0.0 0.00 35.00
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' POND-2 Version: 5.20 S/N: Page 4
EXECUTED: 02-18-1998 15:31:14 Return Freq: 1 years

Pond File: c:\96038\BMPS\6C-6B\SWMF-FR .PND
Inflow Hydrograph: c:\96038\BMPS\6C-6B\DRAWDOWN.HYD
Outflow Hydrograph: c:\96038\BMPS\6C-6B\FRDD3QOUT.HYD

- m e e s e . - - - - - e M e S D R R D e WD D e e D S e e e P S m . e . m AR e e R TR W R S D e R R ey e o e e - v

INFLOW HYDROGRAPH ROUTING COMPUTATIONS

I TIME INFLOW I1+I2 28/t - O 28/t + O | OUTFLOW |ELEVATION
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (ft)

l 930.0 0.00 0.0 0.0 0.0 0.00 35.00
936.0 0.00 0.0 0.0 0.0 0.00 35.00
942.0 0.00 0.0 0.0 0.0 0.00 35.00

 948.0 0.00 0.0 0.0 0.0 0.00 35.00

l 954.0 0.00 0.0 0.0 0.0 0.00 35.00
960.0 0.00 0.0 0.0 0.0 0.00 35.00
966.0 0.00 0.0 0.0 0.0 0. GG 35.00

l 972.0 0.00 0.0 0.0 0.0 0.00 35.00
978.0 0.00 0.0 0.0 0.0 0.00 35.00
984.0 0.00 0.0 0.0 0.0 0.00 35.00

l 990.0 0.00 0.0 0.0 0.0 0.00 35.00
996.0 0.00 0.0 0.0 0.0 0.00 35.00

1002.0 0.00 0.0 0.0 0.0 0.00 35.00
1008.0 0.00 0.0 0.0 0.0 0.00 35.00
l 1014.0 0.00 0.0 0.0 0.0 0.00 35.00
1020.0 0.00 0.0 0.0 0.0 0.00 35.00
1026.0 0.00 0.0 0.0 0.0 0.00 35.00
l 1032.0 0.00 0.0 0.0 0.0 0.00 35.00
1038.0 0.00 0.0 0.0 0.0 0.00 35.00
1044.0 0.00 0.0 0.0 0.0 0.00 35.00
' 1050.0 0.00 0.0 0.0 0.0 0.00 35.00
1056.0 0.00 0.0 0.0 0.0 0.00 35.00
1062.0 0.00 0.0 0.0 0.0 0.00 35.00
1068.0 0.00 0.0 0.0 0.0 0.00 35.00
' 1074.0 0.00 0.0 0.0 0.0 0.00 35.00
1080.0 0.00 0.0 0.0 0.0 0.00 35.00
1086.0 0.00 0.0 0.0 0.0 0.00 35.00
l 1092.0: 0.00 0.0 0.0 0.0 0.00 35.00
1098.0° 0.00 0.0 0.0 0.0 0.00 35.00
1104.0 0.00 0.0 0.0 0.0 0.00 35.00
1110.0 0.00 0.0 0.0 0.0 0.00 35.00
' 1116.0 0.00 0.0 0.0 0.0 0.00 35.00
1122.0 0.00 0.0 0.0 0.0 0.00 35.00
1128.0 0.00 0.0 0.0 0.0 0.00 35.00
l 1134.0 0.00 0.0 0.0 0.0 0.00 35.00
1140.0 0.00 0.0 0.0 0.0 0.00 35.00
1146.0 0.00 0.0 0.0 0.0 0.00 35.00
' 1152.0 0.00 0.0 0.0 0.0 0.00 35.00
1158.0 0.00 0.0 0.0 0.0 0.00 35.00
1164.0 0.00 0.0 0.0 0.0 0.00 35.00
. 1170.0 0.00 0.0 0.0 0.0 0.00 35.00
1176.0 0.00 0.0 0.0 0.0 0.00 35.00
1182.0 0.00 0.0 0.0 0.0 0.00 35.00
1188.0 0.00 0.0 0.0 0.0 0.00 35.00
. 1194.0 0.00 0.0 0.0 0.0 0.00 35.00
1200.0 0.00 0.0 0.0 0.0 0.00 35.00
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lPOl\TD—Z Version: 5.20 S/N: Page 5
EXECUTED: 02-18-1998 15:31:14 Return Freqg: 1 years

Pond File: c:\96038\BMPS\6C—6B\SWMF-FR .PND
Inflow Hydrograph: c¢:\96038\BMPS\6C-6B\DRAWDOWN.HYD
Outflow Hydrograph: c:\96038\BMPS\6C-6B\FRDD30OUT.HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS
ll TIME INFLOW I1+I2 28/t - O 2S/t + O | OUTFLOW |ELEVATION
{(min) (cfs) (cfs) (cfs) (cfs) (cfs) (ft)
l& 1206.0 0.00 0.0 0.0 0.0 0.00 35.00
1212.0 0.00 0.0 0.0 0.0 0.00 35.00
1218.0 0.00 0.0 0.0 0.0 0.00 35.00
1224.0 0.00 0.0 0.0 0.0 0.00 35.00
l 1230.0 0.00 0.0 0.0 0.0 0.00 35.00
1236.0 0.00 0.0 0.0 0.0 0.00 35.00
1242.0 9.00 0.0 0.0 0.0 0.00 35.00
Il 1248.0 0.00 0.0 0.0 0.0 0.00 35.00
1254.0 0.00 0.0 0.0 0.0 0.00 35.00
1260.0 0.00 0.0 0.0 0.0 0.00 35.00
' 1266.0 0.00 0.0 0.0 0.0 0.00 35.00
1272.0 0.00 0.0 0.0 0.0 0.00 35.00
1278.0 0.00 0.0 0.0 0.0 0.00 35.00
1284.0 0.00 0.0 0.0 0.0 0.00 35.00
l 1290.0 0.00 0.0 0.0 0.0 0.00 35.00
1296.0 0.00 0.0 0.0 0.0 0.00 35.00
1302.0 0.00 0.0 0.0 0.0 0.00 35.00
I 1308.0 0.00 0.0 0.0 0.0 0.00 35.00
1314.0 0.00 0.0 0.0 0.0 0.00 35.00
1320.0 0.00 0.0 0.0 0.0 0.00 35.00
1326.0 0.00 0.0 0.0 0.0 0.00 35.00
I 1332.0 0.00 0.0 0.0 0.0 0.00 35.00
1338.0 0.00 0.0 0.0 0.0 0.00 35.00
1344.0 0.00 0.0 0.0 0.0 0.00 35.00
I 1350.0 0.00 0.0 0.0 0.0 0.00 | ~ 35.00
1356.0 0.00 0.0 0.0 0.0 0.00 35.00
1362.0 0.00 0.0 0.0 0.0 0.00 35.00
' 1368.0 0.00 6.0 0.0 0.0 0.00 35.00
1374.0 0.00 0.0 0.0 0.0 0. 00 35.00
1380.0 0.00 0.0 0.0 0.0 0.00 35.00
1386.0 0.00 0.0 0.0 0.0 0.00 35.00
' 1392.0 0.00 0.0 0.0 0.0 0.00 35.00
1398.0 0.00 0.0 0.0 0.0 0.00 35.00
1404.0 0.00 0.0 0.0 0.0 0.00 35.00
l 1410.0 0.00 0.0 0.0 0.0 0.00 35.00
1416.0 0.00 0.0 0.0 0.0 0.00 35.00
1422.0 0.00 0.0 0.0 0.0 0.00 35.00
' 1428.0 0.00 0.0 0.0 0.0 0.00 35.00
1434.0 0.00 0.0 0.0 0.0 0.00 35.00
1440.0 0.00 0.0 0.0 0.0 0.00 35.00
' 1446.0 0.00 0.0 0.0 0.0 0.00 35.00
1452.0 0.00 0.0 0.0 0.0 0.00 35.00
1458.0 0.00 0.0 0.0 0.0 0.00 35.00
1464.0 0.00 0.0 0.0 0.0 0.00 35.00
' 1470.0 0.00 0.0 0.0 0.0 0.00 35.00
1476.0 0.00 0.0 0.0 0.0 0.00 35.00
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'Pond File: c:\96038\BMPS\6C-6B\SWMF-FR .PND
Inflow Hydrograph: c¢:\96038\BMPS\6C-6B\DRAWDOWN.HYD
I Outflow Hydrograph: c:\96038\BMPS\6C-6B\FRDD30OUT.HYD

POND-2 Version: 5.20 S/N: Page 6
EXECUTED: 02-18-1998 15:31:14 Return Freq: 1 years

INFLOW HYDROGRAPH . ROUTING COMPUTATIONS
'| TIME INFLOW I1+I2 28/t - O 28/t + O | OUTFLOW |ELEVATION
(min) (cfs) (cfs) (cfs) {(cfs) (cfs) (ft)
l‘ 1482.0 0.00 0.0 0.0 0.0 0.00 35.00
1488.0 0.00 0.0 0.0 0.0 0.00 35.00
1494.0 0.00 0.0 0.0 0.0 0.00 35.00
l 1500.0 0.00 0.0 0.0 0.0 0.00 35.00
1506.0 . 0.00 " 0.0 0.0 0.0 0.00 35.00
1512.0 0.00 0.0 0.0 0.0 0.00 35.00
1518.0 0.00 0.0 0.0 0.0 0.00 : 35.00
l 1524.0 0.00 0.0 0.0 0.0 0.00 35.00
1530.0 0.00 0.0 0.0 0.0 0.00 35.00
1536.0 0.00 0.0 0.0 0.0 0.00 35.00
I 1542.0 0.00 0.0 0.0 0.0 0.00 35.00
1548.0 0.00 0.0 0.0 0.0 0.00 35.00
1554.0 0.00 0.0 0.0 0.0 0.00 35.00
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STORM SEWER

CALCULATIONS



============ INLET NUMBER T-23 LENGTH 8.0

STATION 70+75
DRAINAGE AREA = 0.100 ACRES C VALUE = .900 CA =

0.090 :
DRAINAGE AREA = 0.030 ACRES C VALUE = .900 CA = 0.027
DRAINAGE AREA = 0.800 ACRES C VALUE = .300 CA = 0.240
SUM CA= 0.357 INT= 3.50 CFS= 1.250 CO= 0.000 GUTTER
FLOW= 1.250
GUTTER SLOPE = 0.0196 FT/FT PAVEMENT CROSS SLOPE =

0.0208 FT/FT
SPREAD W W/T SW SW/SX Eo a

S'w SE

4.28 2.0 0.47 0.0833 4.0 0.93 3.5

0.146 0.157
XXXXXKXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX

REQUIRED LENGTH (ft) = 8.3 EFFICIENCY= 1.00
CFS INTERCEPTED= 1.25 CFS CARRYOVER= 0.00
============ INLET NUMBER T-24"%22A LENGTH 4.0
STATION 72+75
DRAINAGE AREA = 0.090 ACRES C VALUE = .900 CA =
0.081
DRAINAGE AREA = 0.017 ACRES C VALUE = .300 CA = 0.005
SUM CA= 0.086 INT= 3.50 CFS= 0.301 CO= 0.000 GUTTER
FLOW= 0.301
GUTTER SLOPE = 0.0180 FT/FT PAVEMENT CROSS SLOPE =
0.0208 FT/FT
SPREAD W W/T Sw SW/SX Eo a
S'W SE -
1.57 2.0 1.28 0.0833 4.0 1.00 3.5

0.146 0.167
KXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX

'REQUIRED LENGTH (ft) = 4.3
EFFICIENCY=  0.99
CFS INTERCEPTED= 0.30 CFS

CARRYOVER= 0.00
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PROJECT 1
HEC12 Version: V2.91 Run
Date: 03-05-1998
================= INLET NUMBER T-21 LENGTH 6.0
STATION 75400 ‘
DRAINAGE AREA = 0.050 ACRES C VALUE = .900 CA
= 0.045
DRAINAGE AREA = 0.030 ACRES C VALUE = .900 CA =
DRAINAGE AREA = 0.29%0 ACRES C VALUE = .300 CA =
SUM CA= 0.159 INT= 3.50 CFS= 0.556 CO= 0.000 GUTTER
FLOW= 0.556
GUTTER SLOPE = 0.0100 FT/FT PAVEMENT CROSS SLOPE =
0.0208 FT/FT
SPREAD W W/T SW SW/SX Eo a
S'W SE
2.77 2.0 0.72 0.0833 4.0 0.99 3.5
0.146 0.1l66

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
EFFICIENCY= 1.00

REQUIRED LENGTH
CFS INTERCEPTED=

(ft) =
0.56

4.7

CFS CARRYOVER=

0.00

0.027
0.087

STATION = 72+75

DRAINAGE AREA
0.099
DRAINAGE AREA =
DRAINAGE AREA =

0.110 ACRES

0.040 ACRES
0.540 ACRES

LENGTH 8.0

C VALUE = .900
C VALUE = .900
C VALUE = .300

PAVEMENT CROSS SLOPE =

SW/SX Eo a

4.0 0.96 3.5

CA

CA =
CA =
1.039 - CO=. 0.000 GUTTER

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
EFFICIENCY= 1.00

SUM CA= 0.297 INT= 3.50 CFsS=
FLOW= 1.039
GUTTER SLOPE = 0.0184 FT/FT
0.0208 FT/FT
SPREAD W W/T SW
S'W SE
3.78 2.0 0.53 0.0833
0.146 0.161
REQUIRED LENGTH (ft) = 7.5
CFS INTERCEPTED= 1.04
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CFS CARRYOVER=

0.00

0.036
0.162



PROJECT 96038-10871
HECI12 Version: V2.91 Run Date: 04-08-1998

INLET NUMBER T20 LENGTH 6.0 STATION 15+15, 16.5° LT. (CROSS BRANCH)
DRAINAGE AREA = 0.340 ACRES CVALUE=.350 CA= 0.119

DRAINAGE AREA = 0.060 ACRES CVALUE=.900 CA= 0.054

SUM CA= 0.173 INT= 3.50 CFS= 0.606 CO= 0.000 GUTTER FLOW= 0.606

GUTTER SLOPE =0.0240 FT/FT = PAVEMENT CROSS SLOPE = 0.0208 FT/FT

SPREAD W W/T SW' SW/SX Eo a SW SE
2.12 2.0 094 0.0833 4.0 1.00 3.5 0.146 0.167

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX

REQUIRED LENGTH (ft) = 5.8 EFFICIENCY=1.00
CFS INTERCEPTED= 0.61 CFS CARRYOVER= 0.00

INLET NUMBER T19 LENGTH 12.0 STATION 15+80.22, 16.5° LT. (CROSS BRANCH)

DRAINAGE AREA = 0.417 ACRES CVALUE=.350 CA= 0.146
DRAINAGE AREA = 0.030 ACRES CVALUE=.900 CA= 0.027
DRAINAGE AREA = 0.291 ACRES CVALUE=.350 CA=0.102
DRAINAGE AREA = 0.030 ACRES CVALUE=.900 CA= 0.027

FOR THE FIRST SIDE

SUM CA= 0.173 INT= 3.50 CFS= 0.605 CO= 0.000 GUTTER FLOW= 0.605
FOR THE OTHER SIDE

SUM CA= 0.129 INT= 3.50 CFS= 0.451 CO= 0.000 GUTTER FLOW= 0.451
AT THE INLET

SUM CA= 0.302 INT= 3.50 CFS= 1.056 CO= 0.000 GUTTER FLOW= 1.056

GUTTER SLOPE = 0.0010 FT/FT = PAVEMENT CROSS SLOPE = 0.0208 FT/FT

SPREAD AT A SLOPE OF .001 (ft./ft.) AND 0.61 (cfs) IS 7.47 (ft.)
XXXXXXXXXX CURB INLET IN A SUMP XXXXXXXXXX

P EFFEC. LENGTH (ft) = 15.60 H (ft) = 0.385
DEPTH OF WATER (ft)= 0.10 SPREAD (ft) = 4.58
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INLET NUMBER T19A LENGTH 6.0 STATION 15+80.22, 16.5° RT. (CROSS BRANCH)

DRAINAGE AREA = 0.075 ACRES CVALUE=.400 CA= 0.030
DRAINAGE AREA = 0.090 ACRES CVALUE=.900 CA= 0.081
DRAINAGE AREA = 0.050 ACRES CVALUE=.900 CA= 0.045
DRAINAGE AREA = 0.030 ACRES CVALUE=.400 CA=0.012

FOR THE FIRST SIDE

SUM CA= 0.111 INT= 3.50 CFS= 0.389 CO= 0.000 GUTTER FLOW= 0.389
FOR THE OTHER SIDE

SUM CA= 0.057 INT= 3.50 CFS= 0.199 CO= 0.000 GUTTER FLOW= 0.199
AT THE INLET

SUM CA= 0.168 INT= 3.50 CFS= 0.588 CO= 0.000 GUTTER FLOW= 0.588

GUTTER SLOPE =0.0010 FI/FT = PAVEMENT CROSS SLOPE = 0.0208 FT/FT

SPREAD AT A SLOPE OF .001 (ft./ft.) AND 0.39 (cfs) IS 5.84 (ft.)

XXXXXXXXXX CURB INLET IN A SUMP J3XXOCKXXX
P EFFEC. LENGTH (ft) = 9.60 H (ff) = 0.385
DEPTH OF WATER (ft) = 0.09 SPREAD (ft) = 4.28

INLET NUMBER T18 LENGTH 6.0 STATION 16+50, 16.5° LT. (CROSS BRANCH)
DRAINAGE AREA = 0220 ACRES CVALUE=.400 CA= 0.088

DRAINAGE AREA = 0.130 ACRES CVALUE=900 CA= 0.117

SUM CA= 0.205 INT= 3.50 CFS= 0.717 CO= 0.000 GUTTER FLOW= 0.717

GUTTER SLOPE = 0.0208 FT/FT = PAVEMENT CROSS SLOPE = 0.0208 FT/FT

SPREAD W W/T SW SW/SX Eo a SW SE
2.87 2.0 0.70 0.0833 4.0 099 3.5 0.146 0.165

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX

REQUIRED LENGTH (ft) = 6.0 EFFICIENCY=1.00
CFS INTERCEPTED= 0.72 CFS CARRYOVER= 0.00
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INLET NUMBER T17 LENGTH 4.0 STATION 13-+00, 16.5° LT. (BENT TREE LANE)
DRAINAGE AREA = 0.100 ACRES CVALUE=.350 CA= 0.035

DRAINAGE AREA = 0.110 ACRES CVALUE=.900 CA= 0.099

SUM CA= 0.134 INT= 3.50 CFS= 0.469 CO= 0.000 GUTTER FLOW= 0.469

GUTTER SLOPE =0.0208 FT/FT = PAVEMENT CROSS SLOPE = 0.0208 FT/FT

SPREAD W W/T SW SW/SX Eo a SW SE
190 2.0 1.05 0.0833 4.0 1.00 3.5 0.146 0.167

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX

REQUIRED LENGTH (ft) = 5.0 EFFICIENCY=0.95
CFS INTERCEPTED= 0.44 CFS CARRYOVER= 0.02
INLET NUMBER T14 LENGTH 6.0 STATION 16+44, 16.5° LT. (BENT TREE LANE)

DRAINAGE AREA = 0.100 ACRES CVALUE=.350 CA= 0.035
DRAINAGE AREA = 0.123 ACRES CVALUE=.900 CA= 0.111
SUM CA= 0.146 INT= 3.50 CFS= 0.510 CO= 0.020 GUTTER FLOW= 0.530

GUTTER SLOPE =0.0329 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT

SPREAD W W/T SW SW/SX Eo a SW SE
1.82 2.0 1.10 0.0833 4.0 1.00 3.5 0.146 0.167

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED LENGTH (ft) = 6.0 EFFICIENCY=1.00
CFS INTERCEPTED= 0.53 CFS CARRYOVER= 0.00

INLET NUMBER T14A LENGTH 6.0 STATION 16+44, 16.5° RT. (BENT TREE LANE)
DRAINAGE AREA = 0.080 ACRES CVALUE=.500 CA= 0.040

DRAINAGE AREA = 0.133 ACRES CVALUE=.900 CA= 0.124

SUM CA= 0.164 INT= 3.50 CFS= 0.575 CO= 0.000 GUTTER FLOW= 0.575

GUTTER SLOPE = 0.0329 FT/FT = PAVEMENT CROSS SLOPE = 0.0208 FT/FT

SPREAD W W/T SW SW/SX Eo a SW SE
1.88 2.0 1.06 0.0833 4.0 1.00 3.5 0.146 0.167

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED LENGTH (ft) = 6.2 EFFICIENCY= 1.00
CFS INTERCEPTED= 0.57 CFS CARRYOVER= 0.00
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INLET NUMBER T11 LENGTH 8.0 STATION 19+93, 16.5° LT. (BENT TREE LLANE)

DRAINAGE AREA = 0.150 ACRES CVALUE=.350 CA= 0.053
DRAINAGE AREA = 0.120 ACRES CVALUE=.900 CA= 0.108
SUM CA= 0.160 INT= 3.50 CFS= 0.562 CO= 0.000 GUTTER FLOW= 0.562

GUTTER SLOPE = 0.0985 FT/FT  PAVEMENT CROSS SLOPE = 0.0208 FT/FT

SPREAD W W/T SW SW/SX Eo a SW SE
1.52 2.0 1.32 0.0833 4.0 1.00 3.5 0.146 0.167

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED LENGTH (ft) = 8.6 EFFICIENCY=0.99
CFS INTERCEPTED= 0.56 CFS CARRYOVER= (.00

INLET NUMBER T11A LENGTH 8.0 STATION 19+93, 16.5° RT. (BENT TREE LANE)
DRAINAGE AREA = 0.111 ACRES CVALUE=.500 CA= 0.056

DRAINAGE AREA = 0.120 ACRES CVALUE=900 CA= 0.108

SUM CA= 0.163 INT= 3.50 CFS= 0.572 CO= 0.000 GUTTER FLOW= 0.572

GUTTER SLOPE =0.0985 FI/FT = PAVEMENT CROSS SLOPE = 0.0208 FT/FT

SPREAD W W/T SW SW/SX Eo a SW SE
1.53 2.0 131 0.0833 4.0 1.00 3.5 0.146 0.167

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX

REQUIRED LENGTH (ft) = 8.6 EFFICIENCY= 0.99
CFS INTERCEPTED= 0.57 CFS CARRYOVER= 0.01
INLET NUMBER V4 LENGTH 4.0  STATION 23+75, 16.5’ LT. (BENT TREE LANE)

DRAINAGE AREA = 0.087 ACRES CVALUE=.350 CA= 0.030
DRAINAGE AREA = 0.135 ACRES CVALUE=.900 CA= 0.122
SUM CA= 0.152 INT= 3.50 CFS= 0.532 CO= 0.000 GUTTER FLOW= 0.532

GUTTER SLOPE =0.0100 FT/FT = PAVEMENT CROSS SLOPE = 0.0208 FT/FT

SPREAD W W/T SW SW/SX Eo a SW SE
308 20 0.65 00833 40 099 35 0.146 0.165

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED LENGTH (ft) = 4.2 EFFICIENCY=0.99
CFS INTERCEPTED= 0.53 CFS CARRYOVER= 0.00
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INLET NUMBER V4A LENGTH 4.0 STATION 23+75, 16.5° RT. (BENT TREE LANE)
DRAINAGE AREA = 0.143 ACRES CVALUE=.400 CA= 0.057

DRAINAGE AREA = 0.135 ACRES CVALUE=.900 CA= 0122

SUM CA= 0.179 INT= 3.50 CFS= 0.625 CO= 0.010 GUTTER FLOW= 0.635

GUTTER SLOPE = 0.0100 FT/FT = PAVEMENT CROSS SLOPE = 0.0208 FT/FT

SPREAD W W/T SW SW/SX Eo a SW SE
364 2.0 0.55 00833 40 097 35 0.146 0.162

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX

REQUIRED LENGTH (ft) = 4.6 EFFICIENCY=0.97
CFS INTERCEPTED= 0.62 CFS CARRYOVER= 0.02
INLET NUMBER V6 LENGTH 8.0  STATION 25+63, (BENT TREE LANE)

DRAINAGE AREA = 0.080 ACRES CVALUE=.350 CA=0.028
DRAINAGE AREA = 0.090 ACRES CVALUE=.900 CA= 0.081
DRAINAGE AREA = 0.060 ACRES CVALUE=.400 CA= 0.024
DRAINAGE AREA = 0.090 ACRES CVALUE=.900 CA= 0.081

FOR THE FIRST SIDE

SUM CA= 0.109 INT= 3.50 CFS= 0.382 CO= 0.000 GUTTER FLOW= 0.382
FOR THE OTHER SIDE '
SUM CA= 0.105 INT= 3.50 CFS= 0.368 CO= 0.020 GUTTER FLOW= 0.388
AT THE INLET

SUM CA= 0.214 INT= 3.50 CFS= 0.749 CO= 0.020 GUTTER FLOW= 0.769

GUTTER SLOPE =0.0010 FI/FT = PAVEMENT CROSS SLOPE = 0.0208 FT/FT

SPREAD AT A SLOPE OF .001 (ft/ft.) AND 0.39 (cfs) IS 5.83 (ft.)
XXXXXXXXXX CURB INLET IN A SUMP XXXXXXXXXX

P EFFEC. LENGTH (ft) = 11.60 H (ft) = 0.385
DEPTH OF WATER (ft) = 0.09 SPREAD (ft) = 4.51
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PROJECT 103.50

HEC12 Version: V2.91 Run Date: 04-07-1998
INLET NUMBER W2 LENGTH 6.0 STATION 80+75

DRAINAGE AREA = 0.120 ACRES C VALUE = .900 CA = 0.108

DRAINAGE AREA = 0.090 ACRES C VALUE = .350 ca = 0.032

SUM CaA= 0.139 INT= 3.50 CFS= 0.488 CO= 0.000 GUTTER FLOW= 0.488

GUTTER SLOPE = 0.0252 FT/FT PAVEMENT CROSS SLOPE = 0.0050 FT/FT
SPREAD W W/T SW SW/SX Eo a S'W SE
1.76 2.0 1.13 0.0833 $16.7 1.00 3.9 0.162 0.167
XKXXXXXXXKXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED LENGTH (ft) = 5.8 EFFICIENCY= 1.00
CFS INTERCEPTED= (.49 CFS CARRYOVER= 0.00
INLET NUMBER W3 LENGTH 6.0 STATION 80+75
DRAINAGE AREA = 0.130 ACRES C VALUE = .900 ca = 0.117
DRAINAGE AREA = 0.150 ACRES C VALUE = .350 CA = 0.053

SUM CA= 0.169 INT= 3.50 CFs= 0.593 'CO= 0.000 GUTTER FLOW= 0.593

GUTTER SLOPE = 0.0276 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT
SPREAD W W/T SW SW/SX Eo a S'W SE
1.86 2.0 1.07 0.0833 4.0 1.00 3.5 0.146 0.167
XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED LENGTH (ft) = 6.5 EFFICIENCY= 0.99
CFS INTERCEPTED= 0.59 CFS CARRYOVER= 0.01
I
INLET NUMBER X2 LENGTH 6.0 STATION 83+50
DRAINAGE AREA = 0.160 ACRES C VALUE = .900 CA = 0.144
DRAINAGE AREA = 0.050 ACRES C VALUE = .350 CA = 0.018

SUM CA= 0.161 INT= 3.50 CFs= 0.565 CO= 0.010 GUTTER FLOW= 0.575

GUTTER SLOPE = 0.0276 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT

SPREAD W W/T SwW SW/SX Eo a S'W SE
1.84 2.0 1.09 0.0833 4.0 1.00 3.5 0.146 0.167
XXXXKXXXKXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED LENGTH (ft) = 6.4 EFFICIENCY= 0.99
CFS INTERCEPTED= 0.57 CFS CARRYOVER= 0.00
INLET NUMBER W3 LENGTH 6.0 STATION 83+50
DRAINAGE AREA = 0.070 ACRES C VALUE = .900 CA = 0.063
DRAINAGE AREA = 0.310 ACRES C VALUE = .350 CA = 0.108

SUM CA= 0.171 INT= 3.50 CFS= . 0.600 CO= 0.000 GUTTER FLOW= 0.600

GUTTER SLOPE = 0.0276 FT/FT PAVEMENT CROSS SLOPE = =-.0208 FT/FT
SPREAD W W/T SW SW/SX Eo a S'W SE
1.87 2.0 1.07 0.0833 %-4.0 1.00 4.5 0.187 0.167
XXXXXXXKXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED LENGTH (ft) = 6.5 EFFICIENCY= 0.99
CFS INTERCEPTED=. 0.59 CFS CARRYOVER= 0.01
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|STORM SEWER DESIGN / RATIONAL METHOD 10 YEAR RETURN PERIOD STONEHOUSE SECTION VI - B, DEVELOPMENT AREA 1
Concrete Pipe,"n"= 0.013 Capacity @ 80% Fult Depth
VDOT L&D 229 phrea | Rg:;‘f’{f "CxA st | Time of lﬁggg{; RUNOFF]  INVERTELEVATIONS |ienGTH| sLope | biam |capacity | veLociTy | TRAVEL REMARKS
FROM PT. TOPT. | "Acres” | "C" | INCR. |[ACCUM| "¢ | "tc" "  "QRational”| UPPEREND | LOWEREND | ft. fuft | inch cfs fps min.
1) 2) 3) (L] (5) (6) * @ @8) (9 (10) (11) (12) (13) (14) (15) (16) 17
~STORM SYSTEM " T - ; - - : "

ROAD PAVEMENT [T T23 | W03 08| 0.12] 0.117] 002| 500 _ 7.2| 084 ~
SHOULDER |, 723 ;i 08| 0.3 024] 0.357| 0.04| 500| 72| 257

"T23DI -38,L=8" | - T22 | 102,80 101.80 197 0.0051 15 4.50 4.27 0.77
PAVEMENT| = 122 .7 045 0.9 0.14| 0492 0.02] 5.00 7.2 3.54 o
LOTAREA[ T22 20297177037 0.09| 0.581] 0.02] 5.00 7.2 4.19

SHOULDER [1.T22A T 00017 0.3] 001] 0005 148] 500 7.2 0.04
PAVEMENT [~ T22A |\ 70.09] ~09] 008| 0.086| 0.04] 5.00 72| 062

T22A DI-3B, L=4' T22 106,00 105.68| .. 321 0.0100{ 15 6.31 6.00 770.09
722 DI-3B,L=8'| T21 4.81 0155] . 10045] " 222 0.0050| 18 7.23 477 0.78 B
. PAVEMENT " 7721 7 [ 008 0.9] 0.07] 0.739] 0.02] 5.00 7.2 532
CUTSLOPE7SHOULDER | " T21 < [L 028/ 0.3] 009] 0826 002 500 7.2 595 B
T21 DI-3B,L=6' | T20 10035 9911 - 255| 0.0049).:18 7.16 4.72 0.90
" PAVEMENT]| 720 |7 008 09| 005 088 001 500 7.2 6.34 B
LOT'/AREA|  'T20. | 4 034] 035] 0.12] 0.999| 0.01| 5.00 7.2 7.20 ] B
T20 Di-3B, L=6'| T19 98,95 98,62 65{ 0.0051| 18 7.32 4.83 0.22

PAVEMENT| T19A % 04| 09| 013] 0.126] 0.02] 500 72| 091
 SHOULDER| "T19A |7 0:105] ~ 04| 004 0.168] 0.02] 500 72| 121 .

T19A DI3C, L=6'| T19 | 100.32 joo00}~ 32| 0.0100|7715 6.31 6.00 0.09
T T PAVEMENT[ T8 A 006 0:8] T0.05] 1.221] 0.01| 5.00 72880
- LOT/SHOULDER| “T19 [/ 071|035 025 147| 0.01] 500 72| 1058
" 'T19 DI-3C, L=12"| 'Ti8 G812 o7 701 00050} 24| 1584 5.80 0.20
CPAVEMENT| "T18 |/ 03] - 09| 012 1587 0.04| 5.00 72| 1143
SHOULDER| = 'Ti8 |/ 022] 04| 0.09] 1675 0.04] 5.00 72| 12.06

" T18 DI-3B, L=6"| T17 9767 97.32 ) 70| 0.0050)" 24 15.64 580 0.20 R
B 7 " PAVEMENT|[ “Ti7 Z 0417709 0.10] 1.774| 0.02| 5.00 72| 12797 -
DRAINAGE AREA| ™ T47 | #. 01| '0:35) 0.04[ 1.809| 002| 500 72 1303 I ‘
T17 DI-3B, L=4' T16 §7.22| 7 " 96:60 125{ 0.0050| 24 1557 578 0.36
T T T16MH1 | T15 706,50 9598 105 0.0050| 24 15.56 578 0.30
o "T15 MH-1 T14 (9588 9388 100| 0.0200] 24 31.27 11.61 0.14

PAVEMENT | T14A° |- 0.138 0.9] 012] 0.124; 0.03] 5.00 7.2 0.89
SHOULDER./ SIDEWALK| 'T14A. [™> 0.08f: 05| 0.04] 0.164] 0.04] 5.00 7.2 1.18
T14A Di-3B, L=6' T14 94,20 9388 2321 0.0100}::15 6.31 6.00 0.09
PAVEMENT| " T14 5011231 0.9 0.11] 2.084| 0.03| 563 70 14.62
‘SHOULDER T14. | > 014035 0.04] 2.119] 0.04| 563 70| 14.87

- T14 Di-3B L=6" T13 -93.75 89,75 100 0.0400| - 24 44.23 16.41 0.10 )
713 MHa | T12 89.65( 1. 83.00 95| 0.0700( 24 58.50 21.71 0.07]
T12 DROP MH-1 T11 008045 -5 70.30 ~145] 0.0700] 24 58.50 21.71 0.11

PAVEMENT| TTIA |~ 012| 09] 0.1 0.108] 0.03] 500 72| 078
“SHOULDER / SIDEWALK| T11A [~ 0.11] 05| 0.06] 0.163] 0.04] 5.00 72| 147
T11A DI-3B, L=8" | Tii 71007 7068|777 7782] 0.0100] 16 6.31 6.00 0,09
PAVEMENT| 111 |~ 042} 09| 011| 239 0.04] 600 69/ 16.51

SHOULDER | _T11 |~ 015| 035 0.05] 2442| 004 6.00 69| 16.68

T T4 DI3B, L=8' | T10 N " 70.00] | 5800[ 100| 0.1200] 24| 76.60|  28.43 0.06 B
~ T10 DROPMHA | 19 5200]  49.90] 105] 0.0200] 24| 3127|1161 0.15
T9 DROP MH-1 | ES-1 4230 4200{ "~ 30| 0.0100{ 24| 2211 8.21 0.06

.19 _DROP MH-1 | ES- i : _
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|STORM SEWER DESIGN / RATIONAL METHOD 10 YEAR RETURN PERIOD STONEHOUSE SECTION VI - B, DEVELOPMENT AREA 1
Concrete Pipe,"n"= 0.013 Capacity @ 80% Full Depth
\VDOT L&D 228 prvea | |Run-off “CxA Tniet | Tima of izg:;?{; RUNOFF|  INVERTELEVATIONS | LENGTH | SLOPE | DIAM | CAPACITY | VELOGITY | TRAVEL"t" REMARKS

FROM PT. TOPT. | “Acres” "c" INCR. [ACCUM| “"t* “te” "i"  ["QRational”| UPPER END | LOWER END ft. fuift inch cfs fps min.
() 2 3 ) 5 (6) * 7 (8) 9 (10 an (12) (13) (14) {15) (16) an

STORM SYSTEM V" ]
PAVEMENT| V6 |7 018 09| 0.16| 0.162] 001| 500 72| 117 -

SHOULDERTSIDEWALK| V6 ~ [~ 0.14| 04| 006 0.218] 002| 500| _7.2| 157
Ve DI-3C, L=8'| V5 TUs2000 T BTA7|107[ 00050 15 444 422 6.42

V5 MH-1 \Z] . T 5137 5102] 70[ 0.0050[ 715 4.46 424 0.28

e T PAVEMENT| "V4A "5 7014 “0.9] 0.13] 0.126] 0.01| 5.00 72| 091 1 o
SHOUL:DER/SIDEWALK | V4A [/ 014] 04| 0.06] 0182] 0.02] 500 72] 131 _ T
"V4A DI-3B, L=4"| V4 6232 7521000, 32| 0.0100[ 15 6.31 6.00 0.09
TUPAVEMENT[ VAT TV T04 09] 0.13| 0526] 0.01| 5.00 72| 379 T
SHOUL,DER/SIDEWALK| ™ "V4 7| .7/0:09] 035 0.03] 0.558] 0.02] 5.00 72| 402 -
V4 DI-3B, [=4'| V3 v 5090 7 4258 185] 0.0450] 1 13.39 12.72 0.24
V3 MH-1 | V2ES-1 88500 73800 - 50| 0.0100 6.31 6.00 0.14

oo
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STONEHOUSE SECTION VI - B, DEVELOPMENT AREA 1

STORM SYSTEM "T"

INVERT ELEV | RUNOFFILENGTH] SLOPE Yo [ Vo ]

FROM PT. TOPT. | UPPER |LOWER | inch ['QRational ft. fuft ft. fos

() ) (10) (11) (14) (9 (12) (13)
T9 DROP MH-1 | ES-1 | 42.30| 4200 24| 1690 30,  0.0100 1.29 7.89
T10 DROPMH-1 | T9 | 52.00| 49.90] 24| 16.90| 105] 0.0200 1.03 10.32
T11 DI-3B, L=8' | T10 | 70.00| 58.00f 24| 1690} 100 0.1200 0.63 19.89
T11A DI-3B, L=8' | T11 | 71.00| 7068 15 117 32 0.0100 0.36 4.00
T12 DROP MH-1 T11 | 8045 7030 24 1489, 145| 0.0700 0.68 15.82
T13 MH-1 T12 | 8965| 83.0 24| 1489 95 0.0700 0.68 15.82
T14 DI-3B L=6'| T13 | 9375| 89.75| 24| 1489 100 0.0400 0.79 12.9
T14A DI-3B, L=6' | T14 | 94.20| 93.88 15| 118, 32 0.0100 0.36 4.00
T15 MH1 | T14 | 9588| 9388| @ 24| 13.03; 100 0.0200 0.889 9.66
T16 MH-1 | T15 | 96.50| 95698, 24| 13.03| 105 0.0050 1.37 5.68
o T17 DI-3B, L=4" | T16 | 97.22| 9660| 24| 13.03| 125 0.0050 1.37 5.68
T18 DI-3B, L=6'| T17 | 97.67| 97.32) 24| 12.06| 70 0.0050 1.3 5.59
T19 DI-3C, L=12"| T18 | 98.12| 97.77| 24| 1058 70| 0.0050 1.19 5.44
T19A DI-3C, L=6"| T19 [100.32{100.00] 15| 121 32 0.0100 0.37 4.03
T20 DI-3B, L=6"| T19 | 98.95 9862 18| 7.20| 65 0.0051 1.19 4.79
T21 DI-3B,L=6'| T20 [100.35| 99.11| 18| 5.95| 248 0.0050 1.02 4.67
T22 DI-3B,L=8"| T21 |[101.55|100.45 18| 481 222 0.0050 0.88 4.47
T22A DI-3B, L=4'| T22 1106.00|105.68 15| 062 32 0.0100 0.26 3.33
T23DI-3B,L=8" | T22 |102.80/101.80] 15| 257 197 0.0051 0.55 4.96
STONEHOUSE SECTION VI - B, DEVELOPMENT AREA 1 STORM SYSTEM "V"
INVERT ELEV | DIAM IRUNOFF LENGTH|  SLOPE Yn Vn
FROMPT. TO PT. | UPPER LOWER | inc Rational  Tt. i7i3 A Tps
™) (2) (10) (11) | (14 ©) (12) (13)

V2 MH1 | ES-1 | 3650 36.000 15| 4.02 50| o001 0.71 5.55

V3 MH-1 V2 | 4350 37.00 15| 4.02] 130 0.0500| 0.45 10.08

V4 DI-3B, L=4"| V3 | 50.90| 43.70| 15| 4.02| 160 0.0450| 0.46 9.70

V4A DI-3B, L=4"| V4 | 52.32| 52.00 15] 131 32 0.0100| 0.38 4.13

V5 MH-1 V4 137] 51.02) - 15| 157 70 0.0050| 0.51 3.38

V6 DI-3C, L=8"| V5 52.00| 5147 15| 1.57 107 0.0050| 0.51 3.38

VDOT6B.WK4
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HYDRAULIC GRADELINE CALCULATION . STONEHOUSE SECTION VI - B, DEVELOPMENT AREA 1
FRICTION COSS INPIPE JONCTIONTOSS
watr | Do | Qo | Lo | no | S0 | W] W Ho Q vi | @axvi| vrag Hi A Haena He | 3xH | 05xH | agittiea [oietane™ Jrim
INLET STATION | Surface Elevation _|Elevation
1 2 3 3 5 ) [ 7 3 ] 0 11 12 13 12 18 15 17 T8 13 20 pil 22
STORM SYSTEM "T" o
19 MH-T7OROP. ™™ 4380 [ 24| 16.9 7 730 0.073] 0.0056] 0.167 5.38 011 1697 1032] 17441 165 058 45 070] 139 0.42 070 128 4488 |77 54501
T107MH-17DROP 50.93 | 24| 16.9| 7105] 0.013| 0.0056| 0.586 538 0417 168 1989] 336.14 6.14 215 0 000] 226 0.68 13| 240 | 5333 6350
T117DI36, (=8 5863 24| 16.9] 100|0.013| 0.0056| 0.558 538 041 1488 1582| 235.56 3.89 136 | TAT 245[ 392 1.18 19| 369 62.32 7839
T12"MH-1/DROP 70.98| 24| 774.89] 145|70.013| 0.0043] 0628 474 0.09|" 1‘1;,:&1357; 15.83 2;::6 389 136 CREE 023|168 0.50 084|197 7295 1078025
TT3MH-T 72.95| 241489 95[0,013] 0.0043] 0.412 473 009 1489 129] 19208 | 258 090 020 4T 14 0.42 070] 154 7449 [ 99575
14 D38, 5677 74.49 |74 1489100, 0.013] 0.0043|0.433 474 0.09 .1:{(1)3 3 9.62 12587 145 05T [ 72477 030[ 090 0.27 045|115 7564 99,29
TISMHT 7564|7724 13,03 100:0,013] 0.0033] 0.332 415 007 13.03 588 74.01 050 018 20 008|032 0.10 016|059 76.23 103.00
T16 MH-17 77 76.23 | 241303 105/70.013] 0.0033] 0.348 415 0.07 1303 568( 7401 0.50 0.78 ) 003 027 0.08 013|056 7679 106:25
117 DiE3B L=4" T 7678 | TT24 1303 T125[°0:013| 0.0033| 0.415 415 0.07 120677559 67.42 0.49 017 85 033 057 617 028 0.87 7766 108776 |
[T18'DIF3B,-L=6" | '77.66] 24| 1206 70170.013| 0.0028] 0.199 384 0.06 1058 544 57.56 0.46 0.16 70T 0.02] 024 0.07 012|039 78.05 107.45
T19 DI-3C, =12 78,05 24 10:58| 707 0:013] 0.0022] 0.153 3357 0.04 T2 479 3449 0,36 012 7 00Z] 019 0.06 .06 0.30 78.35 10684
720 D38, 56 7835 AT 72| 765 0.043( 0.0047] 0.305 407 0.06 595 871 2179 0.34 0.12 88 023 042 013 021|064 78.99 107:38
T2ZTDR3B, L=6" " | 7889 AB| 595 | 7248 0.013| 0:0032] 0.796 337 0.04 481 47| 2150 0.31 011 86 022037 0.1 08| 1.09 80.08 11447
T22°Di-38, [=8' 80.08| 18| 481| 1222|0013 0.0021] 0.465 272 0.03 25T 96| 1275 0.38° 013 [F2 0.01[ 047 0.05 008|080 8068 | 110,63
723 DI-38, L=8' 80,68 15| 257 1007 0.013] 0.0076] 0.158 209 0.02 o 0.00 000 [ 000 0 000} 002 0.01 001 017 | 8085 106.82
TT1A DI-38, 56 7104 15 WA7[7 32/°0,013] 0.0003| 0.010 095 0.00 S 0.00 0.00 0.00 O 0.00]  0.00 0.00 000|001 7105 78.39
T14A°Di-3B, =8 94.24 | 15| 8| 32| 0.013] 0.0003] 0.011 696 000 000 0:00 0.00 90 000 0.00 0.00 000 001 9425 | 7779929
T19A DI-3C, 56 10037 |7 745 12T| 32| 0.013] 0.0004| 0011 0.99 0.00] 0.00 0.00 0.00 90 0.00] 0.00 0.00 00| 001 100.38 106.84
[T20R Bi-3E, T=8" 105,94 |75 70.62| 100 0,013 0.0001| 0.009 0.51 000 7 T0.00 0.00 0.00 90 000[ 0.00 0.00 000 001 105.95 11113
TTTUSTORMSYSTEM v — 39.00
VZESTT T 39.00 18]74.02 507 70,013 0.0039] 0.194 328 0.04 402[7 .. 1008 4052 1.58 055 [0 000, 053 0.18 -0.30] 0867 39.67 NA
VI MHT T T 3067 151402 130 0:013] 0.0039| 0.503 328 0.04 4.02 97| 3899 146 051 A5 062 117 035 059 144 4111 4950
V4 D36, 154" LR LR L I 0.0039 | 0.620 328 0.04 57 338 531 0.18 0.06 90 G2 023 0.07 011 080 4791 5847
1.31 413] 541 028 0.09 0 0.00[ 009 0.03 0.05] 007 4119
V5 "MHE 41.91 1515770 70.013] 0.0006] 0.041 128 001|157 7338| 5.3 0.18 006 [0 003 010 0.03 005 012 4203 [ ..58.00]
V6 D3¢, T=87 4203|165 157] 107 0,013 ] 0.0006] 0.063 128 6.01 af 70/ 000 0.00 0.00 0 000 001 6.00 .00| 007 42740 56.72
V4A DI3B; =4 gz [ s 32[0.013| 0.0004| 0.013 1.07 0.00 O 0 000 0.00 0.00 0 000 0.0 0.00 00| 002 424277 58T
VDOTEB.WK4 ‘ 04/09/98 10:41 AM
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STONEHOUSE SECTION VI - B, DEVELOPMENT AREA 1

INLET INLET OUTLET RIM /TOP
STRUCTURE NUMBER PIPE INV. IN PIPE INV. IN pipE | INV.OUT | "El ey V.LF.
 SYSIEM™T
T9 MH-1 24 4990 24 4230 5450 122 | USE SL-1
T10 DROP MH-1 24 5800 24 5200/ 6350 115 |USESL-1
T11 DI-3B, L=8' 15 | 7068 24 | 7030 24 ~ 70.001 7839| 8.39
T12 DROP MH-1 24 8300 24 8045 9025 9.8
T13 MH-1 24 | 8975 24 8965, ~ 9575| 61
T14 DI-3B L=6" 15 9388 24 9388 24 - 9375]  99.29| 5.54
T15 MH-1 24 | 9598 24 9588 10300 7.12
T16 MH-1 24 9660 24 9650 10625] 9.75
T17 DI-3B, L=4" 24 | 9732 24 9722 10876| 11.54 | USE SL-1
T18 DI-3B, L=6' 24 | 9777 24 | 9767 10745| 978
T19 DI-3C, L=12" 15 ~100.00f 18 | 9862 24 | 9812 106.84| 872
T20 DI-3B, L=6' 18 - 9911 18 9895 107.38] 843
T21 DI-3B, L=6’ 18 10045 18 ~ 100.35] 114.47| 1412 |USESL-1|
T22 DI-3B, L=8' 15 ~ 1o7.00f 15 10180 18 ~101555] 110.63] 9.08 o
T23 DI -3B, L=8' 15 ~102.80| 106.82] 402
T11A DI-3B, L=8' 15 7100 78.39| 7.39
T14A DI-3B, L=6" 15 ~ 94200 9929 5.09
T19A DI-3C, L=6' 15 - 100.32| 106.84] 6.52 T
T22A DI-3B, =4 15 ~106.000 11113} 5.13
— SYSIEM V" )
V2 ES-1 e 15 ~ 3800] 15 PR 0
V3 MH-1 | e 15 | 425t 15| 3850] 4950 11 USE SL-1
V4 DI-3B, L=4" 15 | 5200 15 ~51.02] 15 ~ 50.90| 5847| 757 '
V4A DI-3B, L=4" ; | B 15 52.32 5847] 6.15
V5 MH1 o 15 5147 15 5137 5800] 663
V6 DI-3C, L=8" 15 52.00 56.72| 4.72
VDOT6B.WK4 04/09/98 11:07 AM
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Langley and McDonald, P.C. engineers, surveyors, planners Virginia Beach, Williamsburg

Open Channel Analysis / Uniform Flow :
(USING MANNING'S EQUATION :)
Project : Stonehouse
Location : James City County, VA
Cross Section Designation :

2 SECTION VIB SYSTEM "T" OUTFALL :
3
1486 -A-(Rp)™ IS GIVEN:  Design flow, Qoesion = 16.9 cubic ft. / sec.
Q= " o : Bottom Width, B = 10 feet
Channel Slope, So = 0.05 feet/foot
A A = Area of Flow Section Side Slopes, Z: = 3 Run/ Unitrise
R} =-—o P w = Wetted Perimeter 2= 3 Run/ Unit rise
Pw R = Hydraulic Radius Manning's Coefficient, n = 0.03

CALCULATE : Depth and Velocity, ( Normal and Critical Flow ):

Ta= 11.91 feet YNormal = 0.32 feet
Rwm=  0.29 feet VNormai = 4.85 f.p.s.

Tc= 12.56 feet Ycritcat = 0.43  feet
Rec=  0.38 feet Vaitiest = 351 f.p.s.
Scritical = 0.0183  ft./ ft.

TRAPEZOIDAL, RECTANGULAR or VEE F= 1.58
CHANNEL CROSS SECTION Supercritical Flow / Steep Slope

Cross Section Designation :
SECTION VIB SYSTEM "V OUTFALL :

GIVEN : Design flow, Qoesiey = 4.02 cubic ft. / sec.
Bottom Width, B = 5 feet
Channel Slope, S. = 0.04 feet/ foot
Side Slopes, Z1 = 3 Run/ Unit rise
Z= 3 Run/ Unit rise
Manning's Coefficient, n = 0.03

CALCULATE : Depth and Velocity, ( Normal and Critical Flow ):

Ta= 6.30 feet YNormal = 0.22 feet
Rim=  0.19 feet VNormal = 3.29 f.p.s.

Te= 6.55 feet Ycritical = 0.26 feet
Rhc = 0.22 feet Vritical = 2.70 f.p.s.
Scritical = 0.0219 ft./ ft.
F= 1.32
Supercritical Flow / Steep Slope

OPNCH6BV.WK4 04/09/98 11:17 AM
WC041_STONEHOUSE_HOLLOW_OAK - 132



WC041_STONEHOUSE_HOLLOW_OAK - 133

SEDIMENT TRAP

CALCULATION



l SEDIMENT TRAP DESIGN : STONEHOUSE SECTION VIB
|
ST-1 DRAINED AREA = 1.06 acres WS /DS VOLUME REQD = 71 cy.
l Lrop Bror AREATOr 2:1 Dexc/Ho Lsortom Bsorrom AREAs™ VOLUME PROVIDED
trapezoid  conic
WET STORAGE : 45 21 945 2 4 29 5 145 81 72
)
I DRY STORAGE: 57 33 1881 3 2 45 21 945 105 103
WET STORAGE SURFACE / GRATE ELEV.: 101.00 - WEIR LENGTH REQD., LouTLer = 7 feet
l BOTTOMELEV.:  97.00 H= 3 feet
DRY STORAGE SURFACE ELEV.: 103.00 W= 3 feet
EMBANKMENT TOP ELEV.: 104.00
ST-2 DRAINED AREA = 0.7 acres WS /DS VOLUME REQD = 47 cy.
' Ltor Bror AREAror Z:1 Dexc/Ho Lsortom Beorrom AREAs™ VOLUME PROVIDED
' trapezoid  conic
WET STORAGE : 35 20 700 2 3 23 8 184 49 46
)
l DRY STORAGE : 44 29 1276 ’ 3 1.5 35 20 700 55 54
WET STORAGE SURFACE /| GRATE ELEV.: 93.00 WEIR LENGTH REQD., LoutLer = 5 feet
BOTTOM ELEV. : 90.00 H= 3 feet
I DRY STORAGE SURFACE ELEV.: 94.50 W= 3 feet
EMBANKMENT TOP ELEV.: 96.00
l 6BSEDTRP.WK4 04/08/98 05:59 PM
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LANGLEY and McDONALD, P.C.
201 Packets Court
Williamsburg, Virginia 23185

PROJECT: STONHOUSE L.L.C.
LOCATION SECTION VI-B

PAVEMENT DESIGN
For Primary Routes

STREET: CROSS BRANCH & BENT TREE LANE NUMBER OF LANES EACH WA 1 1
FROM STA 10+00 TOST  26+00
DATE:
TRAFFIC ANALYSIS SUBGRADE ANALYSIS
1. Vehicles Per Day = 310 in 2005 1. CBR Values = 10
2. % Single Unit Trucks = 5%
3. % Tractor Trailers = 0 %
4. Design Period 20 Yrs. 2. Enter No. of Tests = 1
5. % Growth per Year= 1% 3. Average CBR = 10
6. Growth Factor = 1.208109 4. Design CBR = 6.667
7. Design YearTruck Volumes 5. Soil Resiliency Factor = 3
a. Single Unit Trucks = 19
b. Tractor Trailers = Y
8. Convert traffic volumes to ESAL 6. Soil Support Value = 20.001
a. SU Trucks (x0.37)= 7
b. Tractor Trailers (x1.28)= 0
c. Total ESAL = 7
9. Directional Distribution = 4 each way
10. Lane Distribution = 4 per lane
11.Design Volume =
12. Thickness Index Required = 44745417 inches
2. Design
Location |Material Factor [Thickness |index Thickness [Index [JThickness |Index
Alternate 'A’ Alternate 'B' Alternate 'C'
Surface SM-2Bor C 1.00 2.0 2.0 0.0 0.0
Binder BM-3 or IM 1.00 0.0 0.0 0.0
Base BM-3 1.00 0.0 0.0 0.0
C.TA. 1.00 0.0 0.0 0.0
Drainage
Layer Aggregate 0.40 8.0 3.2 0.0 0.0
Sub-base |Sel. Material 0.20 0.0 0.0 0.0
Soil Cement 0.40 0.0 0.0 0.0
Untreated Agg. 0.35 0.0 0.0 0.0 0.0
CTA over Agg.or
Soil Cement 0.80 0.0 0.0 0.0
CTA over Subgrade 0.60 0.0 0.0 0.0 0.0
TOTAL 10.0 52 0.0 0.0 0.0 0.0
Page 1
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LANGLEY and McDONALD, P.C.
201 Packets Court
Williamsburg, Virginia 23185

PROJECT: STONHOUSE L.L.C.
LOCATION SECTION VI-B

PAVEMENT DESIGN
For Primary Routes

STREET: MILL POND RUN Il NUMBER OF LANES EACH WA 1 1
FROM STA 69+75 TO ST 84+00
DATE:
TRAFFIC ANALYSIS SUBGRADE ANALYSIS
1. Vehicles Per Day = 6600 in 2005 1. CBR Values = 10
2. % Single Unit Trucks = 5%
3. % Tractor Trailers = 0%
4. Design Period 20 Yrs. 2. Enter No. of Tests = 1
5. % Growth per Year= 1% 3. Average CBR = 10
6. Growth Factor = 1.208109 4. Design CBR = 6.667
7. Design YearTruck Volumes 5. Soil Resiliency Factor = 3
a. Single Unit Trucks = 399
b. Tractor Trailers = Y
8. Convert traffic volumes to ESAL 6. Soil Support Value = 20.001
a. SU Trucks (x0.37)= 151
b. Tractor Trailers (x1.28)= 0
c. Total ESAL = 151
9. Directional Distribution = 75 each way
10. Lane Distribution = 75 per lane
11.Design Volume =
12. Thickness Iindex Required = 8.7690518 inches
2. Design
Location  |Material Factor  [Thickness |Index Thickness lindex {Thickness |Index
Alternate 'A’' Alternate 'B' Alternate 'C'
Surface SM-2Bor C 1.00 1.5 1.5 0.0 0.0
Binder BM-3 or iM 1.00 0.0 0.0 0.0
Base BM-2 1.00 6.0 6.0 0.0 0.0
C.T.A. 1.00 0.0 0.0 0.0
Drainage ,
Layer Aggregate 0.40 8.0 3.2 0.0 0.0
Sub-base |Sel. Material 0.20 0.0 0.0 0.0
Soil Cement 0.40 0.0 0.0 0.0
Untreated Agg. 0.35 0.0 0.0 0.0 0.0
CTA over Agg.or ‘
Soil Cement 0.80 0.0 0.0 0.0
CTA over Subgrade 0.60 0.0 0.0 0.0 0.0
TOTAL 15.5 10.7 0.0 0.0 0.0 0.0
Page 2
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DEVELOPMENT MANAGEMENT

101-E Mounts Bay Roap, PO. Box 8784, WILLIAMSBURG, VIRGINIA 23187-8784

(757) 253-6671 Fax: (757) 253-6850 E-MaiL: devtman@james-city.va.us
1607 CouNTY ENGINEER
Cook COMPLIANCE EnviRoNMENTAL Diviston PLANNING (757) 253-6678
(757) 253-6626 (757) 253-6670 (757) 253-6685 INTEGRATED PEST MANAGEMENT
codecomp@james-city.va.us environ@james-city.va.us planning@james-city.va.us (757) 259-4116

September 10, 2001

LandMark Design Group
4029 Ironbound Road
Williamsburg, Va. 23188
Attn:  Mr. Peter Farrell

Re: Stonehouse Section 6B Hollow Oak, Phase 3
Dry Pond at Oak Branch Lane
County BMP ID Code: WC 041

Dear Mr. Farrell:

The Environmental Division has reviewed record drawings and construction certifications as submitted to
our office on November 16™ 2000 for various stormwater management facilities located within Stonehouse. The
record drawings and construction certifications provide as-buiit information for seven (7) stormwater management
BMP extended dry detention facilities located within the community. For simplicity, you will receive separate
correspondence relative to each of the facilities.

Based on our review of information as submitted and a concurrent field observation as performed on August
29" 2001, the following items must be addressed for the basin at HollowOak, Oak Branch Lane (WC 041) prior to

release of the developer’s surety instrument for the stormwater management/BMP facility:

Construction Certification:

1. The construction certification dated November 15" 2000 is satisfactory.
Record Drawing:
2. Add the detention basin outlet structure detail as provided on Sheet 16 of the approved plan set to the as-

built (record) drawing for the facility. This detail, entitled “Stormwater Attentuation Basin H Section A-A”,
provides important information about the facility. Annotate the detail as necessary with field-obtained
construction information.

(W)

Lot numbers 8, 9 and 10 as shown on the record drawing should reflect correct designation as Lots 49, 50
and 51, Section 6B, Hollow Oak. Add an address to one of the lots for information purposes, preferably to
Lot 50 (3241 Oak Branch Lane).

-4, Show the 20 ft. drainage and utility easement present between Lots 50 and 51and show the approximate
location of the stone access road (west of the basin) on the record drawing.

5. Show the following additional information on the record drawing: riser size; label and show dimensions for
the stilling basin west of the riser; and crest elevation/dimensions for the emergency spillway.

6. If possible, add the following County identifiers to the lower right hand corner of the record drawing:
County Plan No. S-27-98 and BMP ID No. WC 041.
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Construction-Related Items:

7. Seed and muich bare soil areas present on the upstream embankment about 10 ft. east of the riser and on the
west end of the dam embankment where top of dam meets the access road (20' x 40' area).

8. Clean and remove accumulated sediment (1-2 ft. depth) within the riprap stilling basin west of the riser.
The outfall end of the primary storm drain system should be unobstructed by sediment and the forebay
should be cleaned to meet original design plan capacity.

9. Clean and remove accumulated sediment, debris and vegetation in the vicinity of the upstream end of the
low flow orifice. The low flow orifice for this structure is an 8-inch ductile iron pipe which extends out
northward from the riser to an EW-11 endwall structure which serves as a trash rack protection device.
Flow into the low flow orifice must not be obstructed. (Note: At the time of the inspection, the mesh grate
on the upstream end of the low flow orifice was considerably blocked with live vegetation, debris and
sediment creating a shallow pool in the bottom of the facility about I foot deep. The basin is intended to
serve as a dry detention facility.)

Once this work is satisfactorily completed, contact our office appropriately. We can then proceed with final
release of the surety on the project. One reproducible and one blue/black line set of the record drawings will be
required once the above items are adequately addressed. Please contact me at 757-253-6639 or the assigned
Environmental Division inspector, Gerry Lewis, at 757-253-6672 if you have any further comments or questions.

Sincerely,

¢
Scott J. Thomas/ P.E.
Civil Engine

Environmental Division

74

cc: James H. Bennett (fax)

G:/SWMProg/Asbuilts/S27-98.wc041
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DEVELOPMENT MANAGEMENT

101-E Mounts Bay Roap, P.O. Box 8784, WiLLIAMSBURG, VIRGINIA 23187-8784

(757) 253-6671 Fax: (757) 253-6850 E-maIL: deviman@james-city.va.us

1607 CouNTY ENGINEER
Cope CoMPLIANCE ENVIRONMENTAL DivistoN PLANNING (757) 253-6678
(757) 253-6626 (757) 253-6670 (757) 253-6685 INTEGRATED PEST MANAGEMENT
codecomp@james-city.va.us environ@james-city.va.us planning@james-city.va.us (757) 259-4116

September 10, 2001

LandMark Design Group

4029 Ironbound Road /\0 ?f .

Williamsburg, Va. 23188 01 v’)}/e.é/ -

Attn:  Mr. Peter Farrell 7/
%e/ ngpl*

Re: Stonehouse Section 6B Hollow Oak, Phase 3 s/ .7 7 ,0}
Dry Pond at Oak Branch Lane 527”7

County BMP ID Code: WC 041

Dear Mr. Farrell:

The Environmental Division has reviewed record drawings and construction certifications as submitted to
our office on November 16" 2000 for various stormwater management facilities located within Stonehouse. The
record drawings and construction certifications provide as-built information for seven (7) stormwater management
BMP extended dry detention facilities located within the community. For simplicity, you will receive separate
correspondence relative to each of the facilities.

Based on our review of information as submitted and a concurrent field observation as performed on August
29" 2001, the following items must be addressed for the basin at HollowOak, Oak Branch Lane (WC 041) prior to

release of the developer’s surety instrument for the stormwater management/BMP facility:

Construction Certification:

1. The construction certification dated November 15" 2000 is satisfactory.
Record Drawing:
2.

‘2, Q'ﬁ 3. Lot numbers 8, 9 and 10 as shown on the record drawing should reflect correct designation as Lots 49, 50

and 51, Section 6B, Hollow Oak. Add an address to one of the lots for information purposes, preferably to
Lot 50 (3241 Oak Branch Lane).

gy
'lfq’(‘I J 4. Show the 20 ft. drainage and utility easement present between Lots 50 and 51and show the approximate
X location of the stone access road (west of the basin) on the record drawing.
/Zv‘ﬂ'w 5. Show the following additional information on the record drawing: riser size; label and show dimensions for
(_’ the stilling basin west of the riser; and crest elevation/dimensions for the emergency spillway.
9
' 1 ,z‘{'“ 6. If possible, add the following County identifiers to the lower right hand corner of the record drawing:
QV\j County Plan No. S-27-98 and BMP ID No. WC 041.
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/

Constfuction—Related Items:

g

8.

A
d

A3

A7 g\
Seed and mulch bare soil areas present on the upstream embankment about 10 ft. east of the riser and on the
west end of the dam embankment where top of dam meets the access road (20' x 40" area).

&{‘qﬁlean and remove accumulated sediment (1-2 ft. depth) within the riprap stilling basin west of the riser.

;

4% should be cleaned to meet original design plan capacity.

he outfall end of the primary storm drain system should be unobstructed by sediment and the forebay

Clean and remove accumulated sediment, debris and vegetation in the vicinity of the upstream end of the
low flow orifice. The low flow orifice for this structure is an 8-inch ductile iron pipe which extends out
northward from the riser to an EW-11 endwall structure which serves as a trash rack protection device.
Flow into the low flow orifice must not be obstructed. (Note: At the time of the inspection, the mesh grate
on the upstream end of the low flow orifice was considerably blocked with live vegetation, debris and
sediment creating a shallow pool in the bottom of the facility abozglq/oot deep. The basin is intended to
serve as a dry detention facility) CCOS CLEGW/ED 7 /VV(

Once this work is satisfactorily completed, contact our office appropriately. We can then proceed with final

release of the surety on the project. One reproducible and one blue/black line set of the record drawings will be
required once the above items are adequately addressed. Please contact me at 757-253-6639 or the assigned
Environmental Division inspector, Gerry Lewis, at 757-253-6672 if you have any further comments or questions.

CcC:

Sincerely,

< /
Scott J. Tho%
Civil Engine

Environmental Division

James H. Bennett (fax)

G:/SWMProg/Asbuilts/S27-98.wc041
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DEVELOPMENT MANAGEMENT

101-E Mounts Bay Roap, PO. Box 8784, WiLLIAMSBURG, VIrRGINIA 23187-8784

(757) 253-6671 Fax: (757) 253-6850 E-maIL: devtman®james-city.va.us
1607 County ENGINEER
Cope COMPLIANCE ENVIRONMENTAL Division PLANNING (757) 253-6678
(757) 253-6626 {757) 253-6670 {757) 253-6685 INTEGRATED PEST MANAGEMENT
codecomp@james-city.va.us environ@james-city:va.us planning@james-city.va.us {757) 259-4116

September 10, 2001

LandMark Design Group
4029 Ironbound Road
Williamsburg, Va. 23188
Attn:  Mr. Peter Farrell

Re: Stonehouse Section 6B Hollow Oak, Phase 3
Dry Pond at Oak Branch Lane
County BMP ID Code: WC 041

Dear Mr. Farrell:

The Environmental Division has reviewed record drawings and construction certifications as submitted to
our office on November 16™ 2000 for various stormwater management facilities located within Stonehouse. The
record drawings and construction certifications provide as-built information for seven (7) stormwater management
BMP extended dry detention facilities located within the community. For simplicity, you will receive separate
correspondence relative to each of the facilities.

Based on our review of information as submitted and a concurrent field observation as performed on August
29" 2001, the following items must be addressed for the basin at HollowQak, Oak Branch Lane (WC 041) prior to

release of the developer’s surety instrument for the stormwater management/BMP facility:

Construction Certification:

1. The construction certification dated November 15 2000 is satisfactory.

Record Drawing:

2. Add the detention basin outlet structure detail as provided on Sheet 16 of the approved plan set to the as-
built (record) drawing for the facility. This detail, entitled “Stormwater Attentuation Basin H Section A-A”,
provides important information about the facility. Annotate the detail as necessary with field-obtained
construction information.

Lot numbers 8, 9 and 10 as shown on the record drawing should reflect correct designation as Lots 49, 50
and 51, Section 6B, Hollow Oak. Add an address to one of the lots for information purposes, preferably to
Lot 50 (3241 Oak Branch Lane).

(V8]

4, Show the 20 ft. drainage and utility easement present between Lots 50 and 51and show the approximate
location of the stone access road (west of the basin) on the record drawing.

S. Show the following additional information on the record drawing: riser size; label and show dimensions for
the stilling basin west of the riser; and crest elevation/dimensions for the emergency spillway.

6. If possible, add the following County identifiers to the lower right hand corner of the record drawing:
County Plan No. §-27-98 and BMP ID No. WC 041.
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Construction-Related Items:

7. Seed and mulch bare soil areas present on the upstream embankment about 10 ft. east of the riser and on the
west end of the dam embankment where top of dam meets the access road (20' x 40' area).

8. Clean and remove accumulated sediment (1-2 ft. depth) within the riprap stilling basin west of the riser.
The outfall end of the primary storm drain system should be unobstructed by sediment and the forebay
should be cleaned to meet original design plan capacity.

9. Clean and remove accumulated sediment, debris and vegetation in the vicinity of the upstream end of the
low flow orifice. The low flow orifice for this structure is an 8-inch ductile iron pipe which extends out
northward from the riser to an EW-11 endwall structure which serves as a trash rack protection device.
Flow into the low flow orifice must not be obstructed. (Note: At the time of the inspection, the mesh grate
on the upstream end of the low flow orifice was considerably blocked with live vegetation, debris and
sediment creating a shallow pool in the bottom of the facility about 1 foot deep. The basin is intended to
serve as a dry detention facility.)

Once this work is satisfactorily completed, contact our office appropriately. We can then proceed with final
release of the surety on the project. One reproducible and one blue/black line set of the record drawings will be
required once the above items are adequately addressed. Please contact me at 757-253-6639 or the assigned
Environmental Division inspector, Gerry Lewis, at 757-253-6672 if you have any further comments or questions.

Sincerely

¢
Scott J. Thomgds/ P.E.
Civil Engine
Environmental Division

74

cc: James H. Bennett (fax)

G:/SWMProg/Asbuilts/S27-98.wc041
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b TRANSMITTAL

To: DARYL COOKE

Company: JAMES CITY CO. ENVIRONMENTAL

From: PETER FARRELL
Date: 11/16/00
Subject: STORMWATER POND RECORD DRAWINGS FOR STONEHOUSE

LMDG Job No.: 1990131-000.46

Attached please find: Transmitted as checked below:
X Prints (] Foryour use

(] Plans (] As requested

[] Specifications X For review and comment

Drawings (] For approval

N

% Report (] Approved
Letter
[

Copies Date Drawing No. Description
2 EA. 11/16/00 11680-11686 RECORD DRAWINGS FOR VARIOUS
12 STORMWATER PONDS AT STONEHOUSE
TOTAL

row 037, we 035’, we az? e 09’0>
< we o¢/, we ayz, we 05/3

ChA_

Notes: LETTERS OF CERTIFICATION FROM DICK PHILLIPS, P.E. ARE BEING SENT TO YOU SEPERATELY

Copies Enclosures

1. FEile: | LandMark Design Group, Inc.
2. J

3. O

4, ]

5. Il By: PF

Engineers » Planners « Surveyors « Landscape Architects » Environymental Consultants
4029 Ironbound Road, Suite 100, Williamsburg, VA 23188 {757) 253-2975 FAX:[757) 229-0049 Imdg@tandmarkdgwb.com
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Larry S. Barry, PE., President Clayton E. Massey, PE.
Norman H. Mason, LS., Vice Pres. Charles R. Orsborne, LS.

Vaughn B. Rinner, C.LA. Stephen A. Romeo, LS.
Kenneth A. Dierks S G G O Mark W. Strickland, PE.
Robert P Kerr, RE.P, PWS. DE I N R U P A. Gary Webb, PE.

November 15, 2000

Mr. Darryl E. Cook
Environmental Director

James City County

P.O. Box 8784

Williamsburg, VA 23187-8784

Re:  Stonehouse Development Co., L.L.C.
BMP Basin Construction Certificate
Section VIB, Phase 3, Hollow Oak
J.C.C. Case No. S-27-98

Dear Darryl:

This is to confirm that periodic inspection was provided by me and persons under my supervision
during the progress of construction of the subject storm water management basin. To the best of my
knowledge and judgment, the structure has been constructed in accordance with the approved plans and
specifications.

Should you have any questions or wish to discuss this further, please call.

Very tru

ly yours,

e

Senior Associate

RSP/cjp

Cec: Brandon Forrest
File 1990131-000.46

Engineers « Planners « Surveyors e« Landscape Architects « Environmental Consultants
4029 lronbound Road, Suite 100, Williamsburg, VA 23188 (757) 253-2975 FAX: {757) 229-0049 Imdg@landmarkdgwb.com
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Stormwater Management / BMP Inspection Report
Detention and Retention Pond Facilities

S-z7-98
Database Inventory No. (if known): _WC 0%/

Name of Facility: ﬁfmc%:zae Sec 68 %/fg;’x/f/!’i LittsF 3 avoro: [ ot /) Due Jf/f 5’%}
Locion. | ACAR(eAsr) 0ofF B2y/ (BT 0AL BLanlianE
Name of Owner: §f<om%‘wﬁc> /Dev Co it &

Inspector: 5/ '/’%cmws/ A/ Buchi7e

Type of Facility: ﬁ;;y Fon©

Weather Conditions: __ o umart. AiLp, ffé}?h 7%

If an inspection item is not applicable, mark NA, otherwise mark the appropriate column. K’C‘F\x
B e,
O.K. - The item checked is in adequate condition and the maintenance program is currently satisfactory. \L/
Routine - The item checked requires attention, but does not present an immediate threat to the function of the BMP. ’ ’,,,

Urgent - The item checked requires immediate attention to keep the BMP operational and prevent damage to the facility.

Provide an explanation and details in the comment column, if routine or urgent are marked.

Facility Item O.K. Routine Urgent Comments

Embankments and Side Slopes: /) /—/ h,/} 2L l//,‘f ArY ﬁ/ﬁ; ShaTARY SEUER SLAHSE Enr B,

v 2~5# st on Bolp or ,-,%( A2 p/ <
Soar ¢ WeerS, SEDEE S .

Grass Height

£ N
Vegetation Condition

Tree Growth

& o€ s&zoe Fril ERscom” Sov 7 S o8

Erosion O pE EmBINK . REEIE B L

Trash & Debris

None ﬁgﬁ erive.

Seepage
e

NN

Fencing or Benches

e
Interior Landscaping/Planted Areas: ) None [J Constructed Wertland/Shallow Marsh @’ﬁmraﬂy Established Vegetation

Vegetated Conditions

Cotbosle in /{?g/é/mof/ ]

Trash & Debris

weX oo/ IV areh X 27 ‘/p?ﬁ

Floating Material

Erosion

Sediment

Dead Plant

NN

Aesthetics

Other

Frviets SE LoT S foan AL BRANCHLANE ) smb PooL PRE A

Page 1 of 3
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Facility Item |

U. N L

nouite ] Ul‘étlll

I

L UMLITCIILD

vater Pools

{J Permanent Pool (Retention Basin) %.hallow Marsh (Detention Basin) J None {Detention Basin)

Shoreline Erosion

ABovT 27 O’/L;/%

Algae

Trash & Debris

v
v~
—

Sediment

BERE

ﬂ;y/cf / '}7{0 L.

Aesthetics

Other

Inflow Stuctures (Desc

ribe Locations): /5J,/€(~,0 gu@;?za/'{//}'(‘?i/

Condition of Structure

o

w/ 0P rodd foreBry

Erosion

v

Trash and Debris

v

Sediment e / / /OF c?(’/% @ o J%//
Aesthetics
Other

Principal Flow Control

Structure -

Intake, Riser, etc. (Describe Location): 5//((///5(0,( u// 9 ///(’(‘/ (ﬂ/

Condition of Structure

Coe Cowe cofor, i L/QZﬂ‘E/’ £ ﬁ’t/’@}'

Corrosion

(7Iesgl screens J

Trash and Debris

v

an & remvd )477‘/; 04%//& Vil dia

v’

P ar bow Fow G)F SR~

NN

Sediment
Aesthetics LcolS 6000

MLl
Other g L/ﬁ// Cﬁ/ﬂf)ﬂ/ 4£//f’/g//ﬁ/(db‘<// CF@ ;%

Principal Outlet Structure - Barrel,

Conduit, etc. : /'9’/(’/0 W/é‘_{-/ Of /AT ErE

Condition of Structure

Settlement

Trash & Debris

Sediment

Erosion

SINN YN

Other

Emergency Spillway (Overflow):

g/ w10, 2/ pepp s Z LIFEAPL o CEVIPXTILE

Vegetation ,/ 6«/.%/? w/ff/ /?/0%

Lining v Sone 92(,9/5,0/ /a(’ﬁé/(/ /e
Erosion . Lhd morkpef ES. Monrdir .,
Trash & Debris i

Other

Page 2 of 3

WC041_STONEHOUSE_HOLLOW_OAK - 147



L aCHIE] seveas 1 - i
o
v ,u;isnnce Type Conditions:

e ear l AN ‘ Lonue

—— '
“Mosquito Breeding
i

. '_;ﬁmal Burrows
Graffiti

YN

Other

Surrounding Perimeter Conditions: /2 /n 1Y e0DE/7 Tt Sppl, Sap, SEalr? EASPrfn 7

Land Uses

Vegetation v //4/‘%(}7 S,

Trash & Debris /

Aesthetics \/ /7/}4 JerZ ot 5 @//ﬂf .

Access /Maintenance /0 BravEe FRouts o AK- et/
Roads or Paths s

Other v 5(//2 ”ﬂ,c\/j/f’ S/ SenPr on/ '//f/f , 7.0,

Remarks: ’
A ceEon *Leanrt <o Lo /§”k/p{» /,:;/%;‘,/-,7 /c)(’,ﬁr-/grf’é&// ores
L eep A i farbay
/7 Evicurt (w/yf%; mee//a/x’cyf;y//aﬁ. y
/ ' 5 L2’ ¢ 'f/ﬁ’ﬁ .
- o 07 y0s etz 2 Sery? @ i
A W{j’:f ZONFC/W«/M/F/,;%WL é/%,{ﬁ/{)/f}ﬁa was i ,
Yarely 0/0;7// wih By, dhbus and 0 Char VIO )
S i it i ; WE oF RIS
b 5&/}//’7%/177 /w?ﬂ»f/ 7/ tZ b’ /0 3: ;;/; e ?i? Yoy

p2rez r1exr ¢

(4 7225, AN O Lﬁ17 S A
.gfz{% el zen 0 Are 7 A Py —— T oo
b chates /74rm4/&fwo spsiem ol STy /g < g/p
ClOom N 10 0b5/rcrrons -
Aber/
4 % r7e
: . . 2 rmerriy
Overall Environmental Division Internal Rating: CLobSFY

Signature: 4‘7/ % %‘W/ﬂg ) Date: 09;/27//0/ /! /ﬂ,%q

e Cuur / Eﬂ/%mee/ 12N Y

SWMProg\BMP\ColnspProg\DetRet.wpd

Page 3 of 3
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James City County, Virginia
Environmental Division

Stormwater Management/BMP Facilities
Record Drawing/Construction Certification
Review Tracking Form

County Plan No.: S-27- 75
Project Name: _ﬂégiém& e Sec bB /%t(ﬁn/ 0#1C ,ﬂ// 3
Stormwater Management Facility: _Zyy Piwniry  0AL B A (AWE / tast ¢/ / 32/ Okl
Phaser 017 &1 Om 4
Information Received. Date: /// A /7 0 (orpropr)l LRVE
g _Admjnistrative Check. T
G}m Record Drawing Date: Y17/ / éA?l} Lonprmm|C.
E/ Construction Certification Date: - /o// s/00 LEaDrmE )l
0 RD/CC Standard Forms (Required after Feb 1% 20010nly)
B/ Insp/Maint Agreement Info: Yeés , ;uS7evmenT. -ﬁ/ 7200/ 206 7 fe/% 9 9,7
Other:
D/ Standard E&SC Note on Approved Plan Requiring RD/CC or County i%!nment in plan review file.
O Yes ONo Note/Sheet: A/e TE & SHeeT (Fof 23,
Assign County BMP ID Code Code: WEO Y/

Log into Division’s “As-Built” Tracking Log

Add Location to GIS Database Map. Obtain GIS site information (GPIN, Owner, Site Area, Address, etc.)
Preliminary Log into BMP Database (BMP ID #, Site Plan #, GPIN, Project Name)

Active Project File Review (correspondence, H&H, etc.).

Initial As-Built File setup (label, copies of hydraulics, etc.).

Di'*f\ﬂ,m\f\f'\f’\ﬂm\g\“\

- Inspector Check of RD/CC.
Pre-Inspection Drawing Review (Quick look prior to field i 1nsp ion
Final Inspection (FI) Date: /0 /
Record Drawing (RD) Review Date: v / / v/0)
Construction Certification (CC) Review Date: g / /D f Y274
Actions: A4
0 No comments. ]
g)%ments. Letter Forwarded. Date: Sept //O )
ecord Drawing (RD) 4

gé/gnstruction Certification (CC) N(j{{%(/ 72 YfO?

onstruction-Related (CR)
(3 Site Issues (SI)
3 Other : ; /[ /A / 0 /
Second Submission: YUL]03 KD ok kempe] -1 ‘/~D3/'. Kingped 7-7-¢2

Third Submission:

7

Acceptable for stormwater managment facility purposes (RD/CC/CR/Other). Proceed with bond release.
Notify Darryl & Joan of acceptability using email (preferred) or verbal.
-~ Clean active file of all stormwater management related material and finish/establish “As-Built” file.
m/ Add to County BMP Inventory/Inspection schedule (Phase I, IT or III).
- Copy Final Inspection Report into County BMP Inspection Program file.
D/ Add to JCQ\Hydrology & Hydraulic database (optional).

BMP Certification Informatiof Acc lable

Plan Reviewer:

Ve e %l\«w
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WATERSHED

BMP ID NO
PLAN NO

TAX PARCEL
PIN. NO
CONSTRUCTION DATE

PROJECT NAME
FACILITY LOCATION
CITY-STATE
CURRENT OWNER
OWNER ADDRESS
OWNER ADDRESS 2
CITY-STATE-ZIP CODE
OWNER PHONE
MAINT AGREEMENT

EMERG ACTION PLAN

Get Last BM

CTRL STRUC DESC RCP-Riser

wC MAINTENANCE PLAN No
041 SITE AREA acre 3241 CTRL STRUC SIZE inches 60
13427-98 LAND USE Res Planned Unit D OTLT BARRL DESC RCP Barrel
CeOfiot on, old BMP TYP Dry Pond OTLTBARRLSIZEinch 18
0440100024 JCC BMP CODE
1/1/2000
»  POINT VALUE 4 EMERG SPILLWAY Yes
Stonehouse Sec 6B Ph 3'Hollow Oak
DESIGN HW ELEV 44 87
Williamsburg, Va. 23011 SVC DRAIN AREA acres 275 S VROUTELOWers - 424
Stonehouse Development LLC 10-YR OUTFLOW cfs 23.33
120 Tredegar St. REC DRAWING Yes
6th.Floor SERVICE AREA DESCRI - SF Lots & Roadways and Future area
Richmond, Va. 23219 IMPERV AREA acres 6.87 CONSTR CERT! Yes
RECV STREAM UT of Bird Swamp WC
Yeos EXT DET-WQ-CTRL Yes LAST INSP DATE 8/29/2001
WTR QUAL. VOL acre-ft 1.27
No INTERNAL RATING 3
CHAN PROT CTRL No MISC/COMMENTS
CHAN PROTVOL s
RO acre-ft 0 Basin H. Sewer Line thru embankment.
SWIFLOOD CONTROL Yes
GEOTECH REPORT No
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From this point forward the file IS not certified. The list below
details the documents that have been added to the file, the person
that added the documents and the data they were added.

Name Content Date

Letter from Stonehouse regarding | 5/30/2013
BMPs - WC025,WC040, WC041,
WCO071, WC073, WC079, WC080

Jo Anna Ripley



joannad
Typewritten Text
From this point forward the file is not certified. The list below 
details the documents that have been added to the file, the person
that added the documents and the data they were added.   

joannad
Typewritten Text


The Association at Stonehouse, Inc.
May 14, 2012

James City County

Stormwater Management Division
101 Mounts Bay Rd.

PO Box 8784

Williamsburg VA 23187-8784
Attn: Mr. Patrick T. Menichino

Subject: 2010 Stormwater Management Facility (BMP) Inspection Findings

References: (a) JCC/Stormwater Division, six letters addressing BMPs WC040,
WC041, WCO071, WC073, WC079, WC080, all dated 3 April 2012.
(b) JCC/Stormwater Division, six letters addressing BMPs WC025,
WC041, WEC071, WC073, WC080, all dated February 2013,

Mr. Menichino,

Please let me take a few minutes to bring you up to date on the actions we have taken to
close the referenced inspection findings. Your letters and previous visit to assist our Grounds
and Maintenance Committee were most helpful and resulted in the following actions and
long-term commitments:

- A self-inspection and inventory of alt components for the 21 BMPs was completed in
2012;

. Our BMP maintenance contract has been completely rewritten and competed to
address more thorough maintenance of all BMP components. The new contract was
just awarded on 8 May 2013; and

. We are now in the process of updating our Reserve Study to include all BMP
components for long-term planning and replacement.

Through volunteer and contracted actions, we have addressed all of the open inspection
findings. Our volunteers have cut and stacked well over 1,200 small to medium sized trees
that were growing on the dams and in the spillways. Other findings have been addressed
through contract actions. | believe that we now have the best and most proactive BMP
maintenance program of any community in James City County.

More specific information concerning our corrective actions for each of the open findings are
as follows:

1 BMP WC025, 9330 Fieldstone Parkway, 1/7/2010. This inspection finding addressed a
"vegetated filter strip" BMP on Fieldstone Parkway.




Conflict in Finding: BMP WC025 is located on Mill Pond Run and is a detention pond.
Additionally, BMP WCQ081 is located at 9330 Fieldstone Parkway and we have been
notified by the James City County Environmental Division that it will be extensi}/)e!y rebuiit
when Land Bay 3 is developed. /0ORDILATE W ERP ¥ FUTE O

2. BMP WC040, Hollow Oak Drive, 1/14/2010. This finding addressed erosion at the inlet
discharge point.

Corrective Actions: The Association contracted major work with heavy machinery to
correct this problem in 2011. Additionally, frees and wooded vegetation were cleared
from the dam top and sides, spiliway channel, and outflow basin areas in 2013 to bring
this BMP within acceptable standards.

3. BMP WC041. Oak Branch Drive, 1/12/2010. This finding addressed problems at the inlet
discharge pipe to include erosion, excessive sediment, and separation at the top of flared
end-section of discharge pipe. It also addressed erosion at outlet discharge pipe and debris
and trees around the outlet.

Corrective Actions: Routine quarterly maintenance cleared debris and unblocked outlet
discharge points. In 2013, all trees and wooded vegetation were cut and removed from
the dam top and sides, around the inlet discharge pipe, the overflow spillway, and the
outlet settlement basin. On 8 May 2013, a contract work order was approved to remove
sediment from the inlet discharge pipe settlement basin and to repair the separation of
the flared outlet discharge pipe. These repairs are scheduled to be accomplished before
the end of May 2013 to bring this BMP within acceptable standards.

4 BMP WCO071, Longwood Drive, 1/11/2010. This finding addressed subsidence around the
principal spillway.

——=3 Corrective Actions: On 7 May 2013, Mr. William Cain, the Chief Civil Engineer for James
City County, inspected the principal spillway riser and advised that it could be repaired
from the inside by application of an elastic polymer based grout to seal the minor opening
at the top of the outlet discharge pipe where it joins to the vertical riser. He further
advised that the eroded area behind the principal spillway riser can then be simply back-
filled with a clay based soil. The Association will issue contract work orders to
accomplish this work prior to 31 May 2013. Additional actions accomplished in 2013
included cutting and removing all trees and wooded vegetation from the dam tops and
sides, overflow spillway channel, and around the outlet discharge settlement basin. The
above actions will bring this BMP within acceptable standards by the end of May 2013.

5. BMP WCO073, Windy Branch Drive, 1/11/2010. This finding addressed erosion and debris
at the inlet discharge point, a blocked outlet structure and channel, removal of trash and
debris, and removal of woody vegetation from embankments and spillways.

Corrective Actions: Routine quarterly maintenance has removed trash and debris. In
2013, all trees and wooded vegetation were cut and removed from the dam top and
sides, emergency spillways, and inlet settlement basins. On 8 May 2013, a contract
work order was approved to remove two large fallen trees that are blocking access to the

2




6.

outflow discharge pipe and settlement basin at the base of the dam. This work is
scheduled to be accomplished prior to the end of May 2013. These collective corrective
actions will bring this BMP within acceptable standards by the end of May 2013.

BMP WC079, Splitwood Road, 1/8/2010. These findings included erosion at the inlet

discharge point, excessive accumulation of sediment in the pond basin, reestablishment of
ground cover in the basin bottom and side slopes, lack of routine maintenance, excessive
debris, and areas of erosion or slippage on side slopes.

Corrective Actions: in 2011, the developer addressed and repaired the majority of these
problems. In 2012, the Association contracted for additional repair of erosion based
slippage of riprap on side slopes, rebuilding of inlet settlement basins, and
reestablishment of ground cover on the slopes. In 2013, all wooded vegetation and trees
were cut and removed from the dam top and sides, spillway channels, and around the
outlet discharge settlement basin. These actions have brought this BMP to acceptable

standards.

7. BMP WCO080, E. Cork Road, 1/8/10. These findings included erosion along inlet pipes
and flared end sections, realignment of flared end section of inlet adjacent to emergency

spillway, and sink holes adjacent to the outlet pipe.

Corrective Actions: On 8 May 2013, a contract work order was approved to correct for
erosion in and around all inlet discharge points, the riprap channel in the pond basin, and
to correct for the erosion/sink holes at the outlet discharge point. Additionally, in 2013 all
trees and wooded vegetation were cut and removed from the dam top and sides,
emergency spillways, and outlet discharge areas. These actions will bring this BMP
within acceptable standards by the end of May 2013.

Note: The James City County Environmental Division advises that the inlet discharge
pipe adjacent to the emergency spillway is in accordance with their approved
construction plans and there is no need for the Association to realign the flared end
section.

From the Association's viewpoint, the above actions have addressed all open inspection
findings necessary to bring these BMPs back to acceptable standards. Please accept our
apologies for the extended time frame in responding to the inspection findings and let me
know if you have questions or need additional information.

Sincerely,

Elien Clark, CMCA, AMS, PCAM
Association Manager

9701 Mill Pond Run Toano VA 21368 757-566-0128 fax 757-566-1198
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THIS IS NOT AN INVOICE

JAMES RIVER GROUNDS MANAGEMENT, INC. @@ pY/

4614 ROCHAMBEAU DRIVE
TAMES'RI‘VER WILLIAMSBURG. VA 23188
(757) 566-1800 FAX (757) 566-4334

TO: THE ASSOCIATION AT STONEHOUSE, INC QUOTE#:

DATE 4/8/2013

PROPERTY gTONEHOUSE ( BMP WC 73 )

9701 MILL POND ROAD TERMS:
TOANO, VA 28168
== TOTAL
HOURS ITEM/DESCRIPTION CHARGE CHARGE

SCOPE OF WORK INCLUDES THE FOLLOWING TO BE COMPLETED

AT BMP WC 73.
REMOVAL OF FALLEN OAK TREE FROM THE BACKSIDE OF DAM TO

CLEAR OUTFLOW.
TREE WILL BE CUT BACK 8-10 FROM UP-ROOTED STUMP

LABOR / SITE PREP: $600.00 $600.00

*ALL DEBRIS WILL BE CHIPPED ON SITE AND DISPURSED"

SUBTOTAL: $600.00
VA TAX: $0.00
T APPROVED BY & DATE:
shiz|s
AUTHORIZED SIGNATURE TOTAL DUE $600.00
TS GUTTETS VALID FOR 30 DAYS.

WARRANTY: We will replace one-time any plant 90 days from the date of installation.

We are not obligated to replace any plant that dies as a result of improper care, drought, freezing, vandalism, theft,
poor drainage, inadequate irrigation, or negtect. Sod carries no warranty but is guaranteed to be of good quality.
Transplanted material carries no warranty. Annual plantings carmy no warranty.

By executing this quote | hereby agree (1) to pay interest on any past due amount at a rate of 18 percent (18%) per
annum (1.5 percent per month of the outstanding balance); and (2) to pay all costs and expenses, including cour! costs
an- reasonable attorneys' fees, incurred in the collection of any past due amount.




THIS IS NOT AN INVOICE

JAMES RIVER GROUNDS MANAGEMENT, INC. e
IAMES RIVER 4614 ROCHAMBEAU DRIVE @ @ !; R\b
RIVER - wiLLIAMSBURG, VA 23188
IR (757) 566-1800 FAX (757) 566-4334

T0O: " THE ASSOCIATION AT STONEHOUSE, INC QUOTE#:

DATE 4/8/2013

PROPERTY sTONEHOUSE ( BMP WC 80 )

9701 MiLL POND ROAD TERMS:
TOANO, VA 23168
ary/ " TOTAL
HOURS  ITEM / DESCRIPTION CHARGE CHARGE

SCOPE OF WORK INCLUDES THE FOLLOWING TO BE COMPLETED

AT BMP WC 80.

ADDTION OF CLASS A RIP RAP STONE AROUND RIGHT SIDE OF

UPPER OUTFLOW PIPE AND ERODED AREAS ALONG THE

MAIN DRIAN FLOW THROUGHOUT THE BOTTOM CENTER OF BASIN FLOOR.

MATERIALS:
3 TONS OF CLASS A RIP-RAP ( GREY') $55.70 PT $167.10
LABOR / SITE PREP: $385.00 $385.00

(INCLUDES TRACT SKIDSTEER)

SUBTOTAL: §$552.10
VA TAX: $8.35
APPROVED BY & DATE.
_ slial(3
AUTHORIZED SIGNATURE TOTAL DUE $560.45
THTS QUOTE 1S VALID TOR 30 DAYS.

WARRANTY: We will repiace one-time any plant 90 days from the date of installation.

We are not obligated to replace any plant that dies as a result of improper care, drought, freezing, vandatism, theft,
poor drainage, inadequate irrigation, or neglect. Sod carries no warranty but is guaranteed to be of good quality.
Transplanted material carries no wamanty, Annual plantings carry no warranty.

By executing this quote | hereby agree (1) to pay interest on any past due amount at a rate of 18 percent (18%) per
annum (1.5 percent per month of the outstanding balance); and (2) to pay ail costs and expenses, including court costs
and reasonable attorneys’ fees, incurred in the collection of any past due amount.




THIS IS NOT AN INVOICE

JAMES RIVER GROUNDS MANAGEMENT, INC. o S
. AMS ER 4614 ROCHAMBEAU DRIVE @ P Y
Vi RW R WILLIAMSBURG, VA 23188
e oSt (757) 5661800 FAX (757) 566-4334

TO: THE ASSOCIATION AT STONEHOUSE, INC QUOTE#:

DATE 4/8/2013

PROPERTY gTONEHOUSE { BMP WG 41)

9701 MiLL POND ROAD TERMS:
TOANO, VA 23168
= : TOTAL
HOURS ITEM/DESCRIPTION CHARGE CHARGE

SCOPE OF WORK INCLUDES THE FOLLOWING TO BE COMPLETED

AT BMP WC 41.

REMOVAL OF SEDIMENT FROM OUTFLOW COLLECTION BASIN, THE SEDIMENT WILL
DISPURSED ON THE DOWN SIDE OF DAM.

EXCAVATING SECTION ABOVE OUTFLOW PIPE TO INSTALL GEO-TEXTILE FABRIC
AND 57 STONE TO KEEP FUTURE SEDIMENT FROM ENTERING CRACK IN THE

LAST CONNECTION.
LABOR ! SITE PREP: $580.00 $580.00
(INCLUDES MINI EXCAVATOR)
MATERIALS:
1 GEQ TEXTILE FABRIC $15.00 P/IP $15.00
0.5 YARD OF 57 STONE ( 1-2" GREY } $38.50 PIY $19.25

SUBTOTAL: $624.25
VA TAX: $1.71
‘W
PROVED BY & DATE:
AUTHORIZED SIGNATURE TOTAL DUE $625.96
TS GUOTE 15 VALID FOR 30 DAYS.

WARRANTY: We will replace one-time any plant 90 days from the date of instaltation.

We are not obligated to replace any plant that dies as a resuft of improper care, drought, freezing, vandalism, theft,
poor drainage, inadequate irrigation, or neglect. Sod carries no warranty but is guaranteed to be of good quality.
Transplanted material carries no warranty. Annual plantings carry no warranty.

~Ry executing this quote | hereby agree (1) to pay interest on any past due amount at a rate of 18 percent (18%) per
annum (1.5 percent pef month of the outstanding balance); and (2) to pay all costs and expenses, including court costs
a~ reasonable attorneys' fees, incurred in the collection of any past due amount.
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REQUEST FOR PROPOSALS
Stormwater Detention Pond (BMP) Maintenapnce

osals (RFP) is issued by The Association at Stonehouse, Inc., and is for professionai
Detention Ponds (BMPs) located in the COMUNON areas owned

ship.

This Request for Prop
maintenance service of specified Seommwarel
and maintained by The Association at Stonehouse for its resident member

Response to this RFP is requested o0 later than _Iz -9 ~/3 _ Replies to and questions about
this RFP should be forwarded to:

The Association at Stonehouse, Ine,

9701 Mill Pond Run

Toano, VA 23168

Tel: 757-566-6128

Fax: 757- 566-1198

Email: manager@mpstonehouse.com

Contractor bids are requested for the services specified in the following pages for the remainder of base
calendar year January { - December 31, 2013, with Two contract option years that may be exercised DY the

Association for calendar years 2014 and 2013.

Contractor bids shail clearly identify costs for each major ared of work specified in Exhibit A.

This RFP includes the foilowing information:

BiMP Maintenance MR .o Page 2
Remuneration QEREQULE <o srrrsrrrss s oo Page 5
Exhibit A
Sratement of WOrk oo Page 6
St 0f WOTK v e Page ©
BMP Management & MAIIenance REGUITBMENES  rwwresss s eror 20 Page 7
Additional Services & ObligAtIOnS.ceareerrimmenie ST UTUU SRR ORISR Page 8
Exhibit B, BMP Maintenance CompORENt LS w7 Page 9
Bxhibit C, Site Plan Tdentifying all BMP TLOGATIOMS. covnrvsrmereasmssmsssssasessssss s Page 10
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STORMWATER DE TENTION POND (BMP) MAIN TENANCE CONTRACT

BY AND BE TWEEN AND
THE ASSOCIATION AT STONEHOUSE, INC.

Pond (BMP) Maintenance Contract (*Agreement”) dated E -G/ 2 \
- a Virginia Corporation (&lso referred to herein as

inia non-stock corporation {also referrzd to

This Stormwalter Detention

7013 between SIA U 1 VEL e TS .
«(Contractor’™), and The Association at Stonehouse, Inc. a Virg

herein as «pgsociation”) provides:
Recitals

and engage Contractor to provide certain maintenance services in the
set forth in the attached specifications described as
and made a part hereof.

Association desires [0 hire
Association’s COMUNON areas as more particularly
Exhibits A, B, and ¢ which exhibits are expressly incorporated herein by reference

Terms and Conditions

deration of the terms and conditions herein comtained and other good and valuable

Now, therefore, in consi
are hereby acknowledged, Contzactor and Association

consideration, the receipt and sufficiency of which
agree as follows:

1. Contractor agrees to perform the services outlined in Exhibit A attached hereto. The relationship
petween Conmwacior and Association is that of an independent site support services contractor and not a
partner, joint venture, employer, etc. Contractor shall be responsible for the selection and supervision of its
employees, the payment of ai] their payroll taxes, insurance benefits and workman’s compensation
associated therewith. All employees and subcontractors hired by the Contractor shall be lawfully entitied to
work in the United States. Contractor shall be filly liable for and hereby indemnifies and agrees to hoid
harmless the Association, its Board of Directors, 2genis and unit owners from any and all violations of

federal immigration laws as the result of the immigration status of any of its subconiractors or employees.

5. Contractor shall be compensated for services rendered in accordance with the Rernuneration Schedule
and in accordance with the other provisions of this Agreement. Association reserves the right to offset

apainst any payment made to Contractor any expenses ‘neurred by the Association in performing any of the

Contractor’s obligations hereunder should Contractor fail 1o perform such obligations.

3. Association may direct Contractor 1o perform additional service for which Association shall bear all

expenses. Contractor shall not incur any such ~dditional expense without the prior written approval of the
Association. The parties shall sign written agreements specifying the work and listing ail costs of any

additional services requested or required by the Association.

4 Contractor hereby indemnifies and holds Association, its directors, employees, agents 07 assigns
harmiess from all liability, damages. causes of actions, suit or judgment arising frorm injury to persons or
praperiy on the site, which may arise frarn a breach of this Agreement by Contractor or any negligent or
intentional act of Contractor Or its agents, subcontractors or employees. The previsions of this Section shall
survive the expiration or terminaiion of this Agresment.

5 (Contractor’s Insurance, Licenses and Permits. Al the time the Contract is executed, the Contracior
must produce proof of insurance coverage as follows:

2
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4 Certificate of Liability [nsurance providing:
1} Property demage in an amount equal to or MOTE than $500,000.00 minirmum;
2) Bodily injury with a lirit of not less than 1 miltion for each person and for each accident;
3y If motor vehicles are used, automobile (or truck) bodily injury with 2 {imit of not less than &1
milljon for each accident and property damage liability with a Lmit of not less than

£500,000.00 for each accident;
b. Workmen’s Compensation insurance for all employ
¢. The Association at Stonehouse and its managing ag

the above policies.
4. In addition to the sbove required insurance, the Contracter shall, at a minimum, maintain and

provide proof of the following: State of Virginia Class A Contractors License, Business License,

Qusiness Pesticide License with Insurance, and Virginia Registered Cormmercial Applicators
License.

e. Contractor shall maintain the insurance sét forth and described above during the term of this
agreement, Failure to maintain the required insurance, licenses andfor permits will result in

immediate termination of the Contract.

ees on Association property; and
ent shall be named as additional insured on all

6. Contactor shall be liable for damages to any person of property while performing duties as gutlined
in Exhibit A, attached hereto.

7. Contract oversight and point of contaci for all Contractor inquiries is through the Association

Manager for tbe Roard of Directors (BOD)., The Association Manager may appoint a Contract Officer
Representative (COR) to perform inspection and acceptance of Contractor's work.

8. This Agreement may be terminated at the discretion of the Association upon thirty {30) days written
notice to the Contractor without any further obligation or tiability hereunder, except as otherwise expressly
provided for herein. Upon such termination, Contractor sha!l only be entitled to receive such remuneration
as it would otherwise be entitled to receive hereunder through the date of termination.

it might have under this Agreement, the Association may withhold any
amounts due Contractor under this Agreement which the Association deems necessary 10 reimburse the
Association for any coSts OF liabilities incurred by the Association as the result of the Coniractor’s actions or
omissions, or failure to fairly perform any oOF all service obligations in 2 satisfactory manner. Appropriate
adjustments to these withholdings shall be made when the exact amounts owed by the Contractor are

determined by the Assoclation Manager.

9. In addition to any other rights

10. A waiver by the Association of any breach of any term oOf condition hereof shall not be deemed a
waiver of any other, or subsequent breach. In the eventofa breach of this Agreement by Contracter, the

t to pursue its legal remedies and the right to terminate the Agreement. [n the

Association shall have the righ
event either party to this Agreement is required to file a Jegal action due to & breach hereof, the costs of the

action, including, but not limited 1o, reasonable attorney’s fees a3 determined by the Court shall be paid 10
the prevailing party-

11, This Agreement shall be interpreted and enforced in accordance with the laws of the Commonwealih
of Virginia. Both parties hereto expressly agree that if legal action is required to interpret or enforce this

Agreement, said action shall be filed in the appropriate court in James City County, Virginia.




12. In the event that any part of provision of this Agreement shall be adjudged unlawful or
unenforceable under Virginia law, any lawful intent of the provision and the remainder of this Agreement

shall nonetheless survive and remain in full force and effect.

tractors while on Association Common Areas are

13. Contractor shall ensure all employees and subcon
logo, and present a neat and orderly appearance

in uniform, i.e., hat and shist clearly marked with company
at all times.

il and diligence in the performance of its obligations under this

14. Contractor shall use due care, ski
his Agreement shali be performed in accordance

Agreement. All services and work to be performed under t
with accepted standards of the profession or trade.

ment may not be assigned by Contractor without the prior written approval of the

15. This Agree
the Association’s sole discretion.

Association, which appraval can be withheld in

16. Each of the undersigned, by svidence of their signature thergio, affirms that it has the authority to

bind their respective party to this Agreement.

|7. Notices allowed or required pursuant 10 this Agreement shall be either hand delivered or sent by

United States mail, postage paid, to the addresses of the parties set forth below:

The Association at Stonehouse, Inc.
9701 Mill Pond Run

Toano, Virginia 23168

Attn: Association Manager

a. To the Association:

A ES LPER_GRUHOS PUANVEGEREAN T
2o/l COCHAMBEAY [0/ VE
WolIAMSs Bube VA 23188

b. To the Contractor:

18. This Agreement may not be amended except by a written document signed by both parties.

19. The Parties hereto agree to keep the terms, conditions, and remuneration for this Agreement

confidential.

20. This Agreement shall not automatically renew itself without the express written consent of the

Association.




This contract i3 for

For the base contract period beginning iy y
pay Contractor an annual fee of: 8.7 /L 84S in equal monthly payments of §

pay Contractor an annual fee oft §

Remuneraiion Schedule

the base year 2013, with two option years 2014 & 2015.

2013 and ending December 31, 2013, Association shall

-

i, 2014 and ending December 31, 2014, Assaciation shall

For the option contract period beginning Jagua
7 > in equal monthly payments of § 28~ 2 1268
“1€0

For the option confract period beginning Jan
pay Contractor an annual fee of: 3

Payment shail be

vary 1, 2015 and ending December 31, 2015, Association shall
in equal monthly payments of § = a3

14, g6 f%yl
due within thirty (30) days o receipt of written request for payment thereof, which

payment shall be subject to the terms and conditions of the Agreement.

The Association sh
if it wants 10 exerci

all provide Contracter written notice sixty (60} days prior to the end of the contract period

se the above option contract periods.

Contractor: @——"""

By: avied

Date: L = P=r T

2 L gt E e L

A ) SR F

The Associatl

By:

ouse, Inc.

Date: 5 ~/2-l%S

al

o?




EXHIBIT A

1. STATEMENT OF WORK

Work (SOW) is issued by the Association at Stenehouse, Inc. and is specifically for the

This Statement of .
nds (BMPs) localed in the common areas of the Mill Pond at

maintenance of all stormwater detention po
Stonehouse community.

on owns and 1s responsibie for the maintenance of twenty-one (21) dry
stormwater detention pond BMPs. Fifieen (15) of these BMPs are built around earth berm dams, 1W0 (2)
BMPs have concrete block dams, and four (4) BMPs have timber dams. The structural components of each
RMP are as delineated in Exhibit B. The locations of all BMPs are as delineated in Exhibit C.

A. Background. The Associati

B. Objectives.
1. The Association's objectives are 10 ensure all twenty-one (21) BMPs meet requirements of the
Chesapeake Bay preservation ordinances of the Code of James City County, Virginig; and
7. The objective of this contract is t0 provide routine quarterly maintenance for all components of
sach BMP, to include, but not be limited to, the pond bagin, dam tOps and sides, all inlet and

outlet structures, drain HOXes and grates, overflow spillways, 1iprap protected channels and
settlemnent basins.

2. SCOPE OF WORK

A. General Confract Requirements. The Contractor shall:
1. Maintain the twenty-one (21) BMPs year round with maintenance accomplished on a quarterly

basis;

5 Provide all materials, labor and equipment required to complete all aspects of BMP maintenance
work at each maintenance visit;

3. Ensure a response time of 48 hours for any BMP problem related to this contract;

4 Provide the Association with consuttation upon request Lo assist in resolving problems associated

with BMPs at no additional cost;
5. Notify the Association Manager 0ne week prior to all maintenance visits and when the work is

done; and
¢ Provide written quarterly status repors 10 the Association Manager of work accomplished during
each maintenance visit. The repois shalt include problems encountered, changes required, andfor

additional work recammended.

B. Personnel. The Contractor shall:
1. Provide the personnel necessary to service and maintain the BMPs;
5 Provide dedicated on-site supervision of its employees during all visits to Stonehouse to clearly

assign and review all work accomplished to ensure Association property is maintained in a
consistent and professional manner;

3. provide training for on-site employees to include maintenance and equipment operation
procedures which are specific to the common areas, instructions and necessary certifications
concerning BMP maintenance and chemical applications, and the professional conduct and
courtesy expected of all employees at all times when working on Association property;




4,

hat meets applicable OSHA regulations and is safe to

Ensure ail work 18 performed in a manner 1
its operators, residents, guests, and any pedestrian of vehicle in close proximity {0 operational

machinery;

Ensure the On-site Supervisor mests with the Association Manager on 4 guarterly basis to tour the

BMPs and/or discuss maintenance issues 0T problems encountered. Additional meetings may be

called at any time by the Association Manager on an as-needed basts; and

[n the performance of the work, the Contractor and its employees shall comply with all applicable
state and county laws, Statues, regulations and instructions issued that pertain to maintenance of
stormwater detention ponds, to include al! applicable environmental, safety, and security
requirements issued by governmental officials, regulatory agencies, law enforcement officials,

security guards, etc.

3. BMP MANAGEMENT & MAINTENANCE REQUIREMENTS

The Contractor shail provide maintenance services to m
A. Control of Vegetation and Wooded Growth.
L.
2.
3

4,

eet the following specifications:

aters) at each visit to maintain

Grasses. The Contractor shall mow or use sting cutters (weed €
Grasses and vegetation sball be

grasses and vegetation on dam tops and sides at an 8-inch height.
removed from all riprap structures.
Pine Saplings. Pine saplings shall be cut and removed at each visit from all areas of the BMP, t0
include the pond basin, dam 10p and sides, and al} riprap structures.

Other Wooded Vegetation. Trees and brush shall be cut and removed from the dam top and sides,
overflow spillway channels, and al} riprap S0UCTUTES.

Removal of Cut Wooded Vegeration. Cut pine saplings and other wooded vegetation shall be
removed from Association property at each visit. Use of wood chippers to dispose of cut brush

and trees shall require the Association Manager's approval ona case-by-case basis.

B. Cleaning & Sediment Conirel,

1.

L

Pond Basins. Loose wooded debris, water-carried tree limbs and trunks, and trash shall be

removed from all cleared areas within the pond basin.
Concrete Drain Boxes & Grates. Drain boxes and grates shall be cleaned oul at each visit to

remove all sediment and debris to ensure proper drainage.
[miet and Outlet Settiemnent Basins, Sediment and debris shall be removed at each visit from all

riprap settjement basins.
Riprap Channels and Overflow Spillways. Sediment and debris shall be cieared at each visit from

all riprap channels and overflow spillways.
Sediment Disposal. Sediment removed during cleaning shall be discarded on the outlet side of

the dam well away from the outlet and overflow spillway channels.

C. Clean-Up and T rash Removal

|

Trash & Woaoded Debris Removal. Trash shall be removed at each visit from all areas and
structures within each BMP. Loose woaded debris, to include tree limbs and trunks, that are
blocking drain grates, settlement basins, or drainage channels shall be removed at each visit.

Trash & Wooded Debris Disposal. Trash and wooded debris shali be removed from Association

Property at each visit.




4. ADDITIONAL SER VICES AND OBLIGATI ONS

A. Additional Work Cosi Estimates. 1f required by the Association Manager, the Contractor shali
provide cost estmates for additional work to bring the BMPs into acceptable noms, and for the following
additional work:

i. Removal of trees that have falien into BMPs.
Removal of illegal trash dumping (appliances, ete.).

Repair of damaged BMP components.
Clean-up of debris resulting from hurricanes, tropical Stormms, efc..

Removal of excessive sediment.

2.
3.
4.
5.

B. Property Damage. The Contractor shall assume liability for any property damaged by trimmers,
edgers or other equipment operated by the Contractor - including, but not limited to, fences, irrigation
systems, plants, shrubs, flowers, windows, signs, structures, lamp posts or automobiles. Damage to these
iterns shali be the responsibility of the contractor to repair or replace. The Association Manager shall be the

determining party as 10 responsibility for repairs/reptacement.

C. Contractor Progucl Compliance. The Contractor shall warranty that al BMP maintenance products,
procedures, and methods of application used in performance of this Agreement comply in all respects with
Federal, State, and local laws, ordinances, regulations, and manufacturer’s instrugttons.

D.  Complaints_and Verbal Abuge. The Contractor shall ensure that all complaints made to the
Contractor or its employees by comumunity residents shall be handled professionally and diplomatically with
(nsiructions that the complaint should be addressed to the Association Manager, All incidents of verbal
abuse by community residents toward Confractor Or its ernployees shail immediately be teported to the

Association Manager.

E. Threats fo Health and Safety. The Contractor shall immediately report any condition that is or may
be threatening to the health and/or safety of any person ¢ the Association Manager.
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