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DIVISION; WERE SCANNED IN THE REGULAR COURSE OF BUSINESS
PURSUANT TO GUIDELINES ESTABLISHED BY THE LIBRARY OF VIRGINIA AND

ARCHIVES; AND HAVE BEEN VERIFIED IN THE CUSTODY OF THE INDIVIDUAL

LISTED BELOW.

BMP NUMBER: PC026
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Stormwater Division

MEMORANDUM

DATE: March 13,2010

TO: Michael J. Gillis, Virginia Correctional Enterprises Document Management Services
FROM: Jo Amna Ripley, Stormwater

PO: 270712

RE: Files Approved for Scanning

General File ID or BMP ID: PC026
PIN: 3740900001A
Subdivision, Tract, Business or Owner

Name (if known): Powhatan Secondary
Property Description: Common Area Phase 4A

Site ddreSS'

Box 4 Drawer: 3

Agreements: (in file as of scan date) N Book or Doci#: Page:

Comments
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Powhatan Enterprises, Inc.
212 Powhatan Secondary
Williamsburg, VA 23188
(757) 258-2822 office
(757) 880-6030 cell

January 23, 2006

Scott J. Thomas, P.E.

Senior Engineer

James City County
Environmental Division

101-E Mounts Bay Road

P.O. Box 8784

Williamsburg, VA 23187-8784

Re:  Powhatan Secondary of Williamsburg Phase IV-B

Dear Scott:

Thank you for your letter regarding the above referenced project. As condition for the
release of the Letter of Credit, we will provide record drawings for the two BMPs in
Section IV-B. The BMP record drawings will be provided within 90 days, as requested.

If you have any questions, please do not hesitate to call.

Best regards,

Lawrence E. Beamer
President
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DESIGN CALCULATIONS
| FOR
STORM WATER MANAGEMENT POND
~ THAT SERVES PHASE IV-B
OF

~ POWHATAN SECONDARY

Environmental Consultants : ) o o (804) 253-2975 FAX:(804) 229-0049
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, ; . August 25, 1994
| ’ o Revised April 14, 1995

‘Langley and McDonald, P.C.
Engineers : - . ‘ ' 5544 Greenwich Road, Virginia Beach, VA 23462
Surveyors ' , ‘ ' L < 2 (804) 473-2000 FAX: (804)497-7933 ~
Planners , , C ) ‘ I ‘
Landscape Architects : 201 Packets Court, Williamsburg, VA 23185
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Guick TR-35 Ver.3.46 S§/N:21313430271
Executed: 12:59:25 06-21-199¢4

FE I A I F 6 KWW I I K I W I NI I I W I I I I I IEIE I I I N W I W I I AN KN R
96 3 3 I I I I K I I K I K K I E I W T I I A NI I I KK I KK R eI W I I K I I WK I W e W KK IR KKK R

MODIFIED RATIONAL METHOD
~~== Grand Summary For All Storm Freguencises —-——-

k Xk Xk %k kx %
* % sk X % %

**********************%*************************************************
36 A W I I W e W I KW H IR I I K KWW I WK I R T AW I I I I I I N T KN NI NN WK KN

First peak outflow point assumed to occur at inflow recession legqg.

POWHATAN OF WILLIAMSBURG SECONDARY PHASE 4B
STORMWATER MANAGEMENT FACILITY NEAR WELL LOT

Area = 7.76 acres Tc = 17.00 minutes
VOLUMES

Frequency Adjusted Duration Intens. Opeak Allowable | Inflow Storage
(years) ‘ct minutes in/hr cfs cfs { (cu.ft.) {cu.ft.)
______________________________________________________ ‘ ——— —— - — - - 7" - " 3" - T A S 2o

2 0.400 82 1.962 4 .85 4,18 ! 23,849 11,524

10 0.400 835 2.096 6£.51 5.93 | 33,178 16,8546

235 0.440 51 3.205 10.94 6.30 | 33,486 20,634

100 0.500 92 2.787 10.81 7.83 | 59,4684 34,080

Postley Yo Bmf
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POND-Z2 Version: 5,17
S/N: 129313025¢

POWHATAN OF

WILLIAMSBURG SECONDARY PHASE 4B

STORMWATER MANAGEMENT FACILITY NEAR WELL LOT
CALCULATED Q4~14~1995 08:00:53
DISK FILE: b:POW4B . MOL
Planimeter scale: 1 inch = 30 ft.
¥*

Elevation Planimeter Area Al+A2+sgr (Al *A2) Vo lume Volume Sum
(ft) {(sg.in.) (sg.ft) (sq.ft) : (cubic—ft) (cubic-ft)
57.92 0.00 ) 0 G 0O
58.00 g.0& &0 &0 e 2
59.00 0.48 1,705 2,085 63 &7
60.00 0.91 2,286 5,966 1,989 2,685
6£1.00 1.12 2,790 7,602 2,534 5,819
62.00 1.35 3,371 2,228 3,076 8,295
63.00 1.62 4,049 11,113 3,705 12,000
64,00 1.92 4,805 13,268 4,422 16,422
65.00 2.18 5,444 15,364 5,121 21,943
66.00 2.47 6,285 17,491 3,830 27,374
66.50 2.53 65,373 18,200 3,150 30,524

Elevations With Areas Interpolated From
The Closest Two Planimeter Readings
62.67 0 mmm—— 3,819 10,778 2,407 10,7082
b4.75 e 5,281 15,123 3,781 20,203
5.7 =-——= 5,883 146,987 3,227 24,771
a
IA = (sq.rt(Areal) + ((Ei-E1)/(ES2-E))*(sq.rt(Aread)-sq.rt(Areal) )’

it

where: E1, EZ
Ei
Areal  Aread
IA

ooy

Closest two elevations with planimeter data

Elevation at which to interpolate area

Areas computed for Eil, EZ2, respectively

Interpolated area for Ei

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

Volume = (1/3) % (EL2

where: EL.1, ELZ =
Areal ,Areal =
Volume =

~-EL1) % (Areal + ArealZ + sqg.rt.(Areal*Aread))

Lower and upper elevations of the increment
Areas computed for ELL, ELZ, respectively
Incremental volume between EL1 and ELZ

PC026_POWHATAN_SECONDARY_PHASE_4B - 019



Outlet Structure File: POW4B LS5TR
POND~-2 Version: 5.17 S/N: 12931302850
Date Executed: Time Executed:

EE R R E LSRR AR EESEEEREEREEEEEEEEE S EEEEE SRS RS S R

POWHATAN OF WILLIAMSBURG SECONDARY PHASE 4B
STORMWATER MANAGEMENT FACILITY NEAR WELL LOT

RS R R RS S SRS EEE S EEEEEREEEEEEEE R EREEE S S LRI S S Sk

Qutlet Structure File: b POW4B LSTR
Planimeter Input File: b POWGEB LVOL
Rating Table Output File: b:POW4B . PND
Min., Elev.(ft) = 57,9199 Max. Elev.(ft) = 6&6.5 Incr.(ft)

Additionsl elevations (ft) to be included in table:
E S T SN S R S T R TN I S S S S N I I . A . S 2

54.75

LS Rk SR SRS SRS RS EEEEESEEEEESEEREES RS

SYSTEM CONNECTIVITY
R R e TR S T R

Structure No . 8 Table @ Table
WEIR~VR 3 - 3
ORIFICE-VC 2 -> a2
ORIFICE-VC 1 - 1

Qutflow rating table summary was stored in file:
b:POW4B . PND

PC026_POWHATAN_SECONDARY_PHASE_4B - 020
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Outlet Structure File: POW4B L8TR
POND~2 Version: 5.17 S/N: 12935130250
Date Executed: Time Executed:

HH I I I 3 I 6 I HE I SE I I I e S K I I I I K WA

POWHATAN OF WILLIAMSBURG SECONDARY PHASE 4B
STORMWATER MANAGEMENT FACILITY NEAR WELL LOT

I S TR S R SR TE TR LR S L LR E R R RS R Rk ol

*¥%x¥x COMPOSITE CGUTFLOW SUMMARY *#%%

Elevation (ft) @ (cfs) Contributing Structures
57.92 0.0
58,67 1.1 i
59.42 1.8 1
&0.17 2.4 1
60.92 2.8 H
b1.67 3.1 1
62 .42 3.5 1
63.17 3.9 2 +1
63.92 4,3 2 +1
b, 67 4.6 2 +1
&4.75 4.7 e +1
69.42 8.6 3 +2 +1
66.17 2.1 3 +2 +1
66.30 0.0

PC026_POWHATAN_SECONDARY_PHASE_4B - 021



Outlet Structure File: POW4B Z.8TR
FOND~2 Version: 5.17 S/N: 1293130250

Date Executed: Time Executed:

RN E R e RS RS R RS R L
POWHATAN OF WILLIAMSBURG SECONDARY PHASE 4B
STORMWATER MANAGEMENT FACILITY NEAR WeLL LOT

EE SRS RS SRR R EEEEEEREESEEELEEEEEEEEEEELEEEEE R

o220 Structure No. 3 <{LKKLKL
(Input Data)

WEIR~-VR

Weir - Vertical Rectangular
El elev.(ft)7? &£5.00
EZ elev.(ft)? 66,3
Weir coefficient? 3.33
Weir elev.(ff)? 63.00
Length (ft3}? 4.0

Contracted/Suppressed (C/5)7 S

PC026_POWHATAN_SECONDARY_PHASE_4B - 022



Outlet Structure File: POW4B .8TR
POND-2 Version: 5.17 S/N: 1295130250
Date Executed: Time Executed:

JE I B A H W W I I I I H I I I 6 I I I NN I I I I I I K I KK K

POWHATAN OF WILLIAMSBURG SECONDARY PHASE 4B
STORMWATER MANAGEMENT FACILITY NEAR WELL LOT

33 K I W 3 I WA K K K I I KK KK K I I K I I K I NN

3533 > Structure No. 2 KKK
(Input Data)

DRIFICE-VC

Orifice - Vertical Circular

El elev.(ft)? 62.67

E2 elev.(ft)? b6.5
Orifice coeff.? .6

Invert elev.(ft)? &2.67
Datum elev.(ft)? 62.795 “)
Diameter (ft)7? 23 (3
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Qutlet Structure File: POW4B .5TR
POND-2 Version: 39.17 S/N: 1293130250

Date Executed: Time Executed:

F I KKK I K I I K I NI I I HK
POWHATAN OF WILLIAMSBURG SECONDARY PHASE 4B
STORMWATER MANAGEMENT FACILITY NEAR WELL LOT

F A6 36 H I I N I I H K I I N I I I I W I I I K KN

555> Structure No. 1 <KL
{(Input Data)

ORIFICE-VC

Orifice - Vertical Circular

El elev.(ft)? 57.92

E2 elev.(ft)? bb.5
Orifice coeff.? .6

Invert elev.(ft)? 57.921
Datum elev.(ft}? 58.29 "
Diameter (ft)? 0.67 Lg )
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Guick TR-55 Ver.5.446 S/N:11315430271
Executed: 12:59:25 06-21-199¢4

MODIFIED RATIONAL METHOD
-—-=- Graphical Summary for Maximum Required Storage —--——--—

First peak outflow point assumed to occur at inflow recession leg.

POWHATAN OF WILLLIAMSBURG SECONDARY PHASE 4B
STORMWATER MANAGEMENT FACILITY NEAR WELL LOT

36 336 I I H K e F I K WK N W I H I KK R IR I W I NN NI KWW KNI BE W NN NI N NN KRN KKK

*  RETURN FRERQUENCY: e yr I Allowable Outflow: 4.13 cfs *
* 'C' Adjustment: 1.000 { Required Storage: 11,524 cu.ft. *

e e o . e s e e e e o e . st o o oo et S e o o et . . . e . o S e o . S . o %*
* Peak Inflow: .83 cf Inflow .HYD stored: 4B2 LHYD *
I3 W I KW I KNI H A W I I NN H (T2 LTS TLTLIELIELLILLESEL LS SLEE S EEL LIS LS L S L L X3

(149

f Td = 82 minutes { Return Freg: 2 yr
[ ————— Approx. Duration for Max. Storage —-————- /s € adj.factor: 1.00
i f
i |
{ Tc= 17.00 minutes §
i I = 3.800 in/hr I Area (ac)l: 7.76
{ . Q= 11.80 c¢fs ! Weighted C: 0.40
| o { Adjiusted C: 0.40
Foo . . i
Lo . | . Requi torage |
o 1 . . .- 11,324 cu.ff}xl Td= 82 minutes
W - 1 . i e I = 1.8562 in/hr
{ . X X X X X %X XIX X X X X X ¥ % X X x @ = 4,83 cfs
C | . i
f i . X X
s i . o Q= 4.19 cfs
{ . X 0 Ix (Allow.0Outflow)
| . A . o {
i . X ) . NOT TO SCALE | X
I« X o . o e e e o T D e {
i o . | ®
__________________________________________ ————— l Ry S E—————
84.45 minutes

PC026_POWHATAN_SECONDARY_PHASE_4B - 025



Quick TR—-33 Ver .3.46 S/N:1315430271
Executed: 12:59:25 0&~21—-1994

POWHATAN OF WILLIAMSBURG SECONDARY PHASE 4B
STORMWATER MANAGEMENT FACILITY NEAR WELL LOT

*¥#% Mpdified Rational Hydrograph ###%x

Weighted C = 0.400 Areas= 7.760 acres Te = 17.00 minutes
Adjusted C = 0.400 Td= 82.00 min. I= 1.56 in/hr Gp= 4.85 cfs
RETURN FREQUENCY: 2 yvear storm Adj.factor = 1.00

OQutput file: 4B +HYD

HYDROGRAPH FOR MAXIMUM STORAGE
For the 2 Year Storm

Time | Time increment = 1,00 Minutes
Minutes| Time on left represents time for first @ in each row.
———————— ’ L P E USRS —p——————— e
.00 | 0.00 0.29 .57 0.86 1.14 1.43 1.71
7.00 | 2.00 2.28 2.37 2.85 3.14 3.42 3.71
14,00 | 3.99 4.28 4,56 4.88 4.83 4,85 4.85
21.00 | 4.85 4.85 4.85 4 .85 4,85 4,85 4.83
28.00 | 4.85 4,89 4 .85 4,85 4.85 4,85 4 .83
35.00 4.85 4.85 4,83 4.85 4.85 4.85 4.85
42.00 | 4 .83 4.83 4.85 4,83 4 .83 4.83 4 .85
49.00 | 4,835 4,85 4,83 4,85 4.85 4.85 4,835
56.00 | 4 .85 4 .85 4 .83 4.85 4.85 4.85 4.85
63.00 | 4 .85 4.85 4 .83 4,83 4.85 4.83  4.85
70.00 | 4.83 4,83 4.83 4 .85 4,85 4 .85 4.85
77.00 | 4,85 4,85 4.83 4.85 4.85 4.85 4.56
84.00 | 4,28 3.99 3.71 3.42 3.14 2.85 2.57
91.00 | 2.28 2.00 1.71 1.43 1.14 0.86 0.57
98.00 | 0.29 0.00
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Guick TR—-35 Ver.95.46 5/N:1315430271
Executed: 12:59:e5 06~-21~1994

POWHATAN OF WILLIAMSBURG SECONDARY PHASE 4B
STORMWATER MANAGEMENT FACILITY NEAR WELL LOT

* % ¥ ¥ # x SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * + % %

@ = adj] *» C % I * A
Where: R=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = 'C' adjustment factor for each return frequency

RETURN FREQUENCY = 2 vears
‘C' adjustment, k = 1
Adj. 'C' = Wtd.'C" x 1

Subarea Runoff Area ] Tc Wtd. !l Adj. I Total I Peak O
Descr. C acres | (min) ‘C i c in/hr acres | (cfs)
—————————————————————————— e T B el et

RES. AREA 0.400 7.76 1 {
——————————————— J oo o o ] e e e |t e
I 17.00 0.400 1t 0.400 3.800 7.76 | 11.80
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Quick TR-55 Ver.5.46 S/N: 1315430271
Executed: 12:59:85 06211994

MODIFIED RATIONAL METHOD
——=- Summary for Single Storm Frequency —---—-

First peak outflow point assumed to occur at inflow recession leg.

POWHATAN OF WILLIAMSBURG SECONDARY PHASE 4B
STORMWATER MANAGEMENT FACILITY NEAR WELL LOT

// KMN,
RETURN FREQUENCY:{ 2 yr  'C' Adjustment = 1.000 Allowable Q = 4,15 cfs

S . o e oo = AP . o o WV b i M W, e S S S ——— —_— 3o - s i 51 ol \ 7 S o o oo . o A S e S W i S S N i St S O . . A2 O T D o A . b A A O T T . S T . S W o i . i

Hydrograph file duratimniwrea.oo minutes

Hydrograph file: 4B2 HYD Tec = 17.00 nminutes
VOLUMES

Weighted Adjusted Duration Intens. Areas fpeak | Inflow Storage

c! ‘c minutes in/hr acres cfs | (cu.ft.) {(cu.ft.)

______________________________________________________ i —— —_———" o — " o i W o VO Al W o i VO S L Ot
0.400 0.400 17 3.800 7.76 11.80 1| 12,031 7,798
0.400 0.400 20 3.500 7.76 10.86 | 13,037 8,430
0.400 0.400 30 2.750 7.76 8.54 | 15,365 9,913
0.400 0.400 40 2.2850 7.76 6.98 | 16,762 g,663
0.400 0.400 50 2.000 7.76 6.21 | 18,624 10,283
0.400 0.400 60 1.800 7.76 5.959 | 20,114 10,387

F6 I J NI IR I T NI N WKW RN XA R RNR N XN RexRRN2%% Storage Maximum
0.400 0.400 82 1.562 7.76 4.83 | 23,849 11,524
e e e e e e S S R 2 I S XL

0.400 0.400 120 1.130 7.76 3.57 | Gpeak < Gallow
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PONDR-2 VYersion: 3.17 8/KN: 12951308250 Fagse |

. EXECUTED: 04—~14-1995 C8:16:47 Return Freq: 2

HHHHHH R HHFHIHFIRKRHH R IR H RN H I IHH RN RN FE RN RN

POWHATAN OF WILLIAMSBURG SECONDARY PHASE 4B
STORMWATER MANAGEMENT FACILITY NEAR WELL LOT

* K % ¥ x Xk
s K ok X x ok

[E S S SRR L ELEEEEEEEEEEEEEEEELEEEEEEEEE S EEE S S EEEE TS

Inflow Hydrograph: b:;4B2 LHYD
Rating Table file: b:POW4B . PND
wm==INITIAL CONDITIONS--—-
Elevation = 57.92 ft
Outflow = 0.00 cfs
Storage = O cu-ft
INTERMEDIATE ROUTING

GIVEN POND DATA COMPUTATIONS
IELEVATION! QUTFLOW | STORAGE { 25/t I 28/t + O
| (&2 | {(cfs) i (cu~ft) | ] (cfs) ! (efs)
- ———— b e e f o o o e i e [ i e
| 57.92 | 0.0 | 01 ! .0 | 0.0
i 58.67 | 1.1 2711 | 7.0 1 10.1
| 59.42 | 1.8 1 1,461 1 | 48.7 1 30.5
{ 60.17 | 2.4 1 3,081t i 102.7 | 105.1
! &£0,.92 2.8 1 4, 9971 ! 166.5 | 169.3
! 61,67 3.1 | 77,2151 | 240,35 | 243.6
| b2.42 | 3.5 1 ?,7681 | 325.5 | 329.0
| 63,17 | 3.9 | 12,6991 | 423.2 | 47,1
! 63.92 | 4.3 | 16,0401 I 534.5 | 5368.8
| b4 .67 | 4.6 | 19,7821 ] 659.3 1 663.9
| 64,75 4,7 | 20,2031 | 673.3 | &78.0
| 65,42 | 8.6 | 23,8971 ! 796.4 | 805.0
i b6.17 i e, | 28,4361 i 47,7 | ?4&9.8

il

Time increment (t) 1.0 min.
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POND~2 Version: 3.17 S5/N: 1295130250
EXECUTED: 04-14-1995 OB:1&:47
Pond File: b :POW4B LFPND
Inflow Hydrograph: b:4B2 HYD
Outflow Hydrograph: b:20U7 HYDR
INFLOW HYDROGRAPH
TIME ] INFLOW | i I1+1¢2 ] 25
{(mirm) | {cfs) i f (cfss ]
__________ f_”..ﬁ..w..._...v.‘ k 1._.-.,.,_..._._,.._.._...| st e e e i i e v i s 2
0.0 | 0.00| | s e |
1.0 | 0.291 ! C.3 1
2.0 | O.371 § 0.9 |
3.0 | .86 ] Lo |
4.0 | 1.141 ] 2.0 1
5.0 1.431 i 2.8 |
&0 1.711 ] 3.1 1
7.0 i 2.001 i 3.7 |
8.0 | 2.d8!1 ! 4.3 |
?.0 | 2.571 { b, |
16.0 | 2.85] ] S.4
11.0 1 3.141 | &L |
12.0 | 3.421 | &.6
13.0 | 3.711 | 7.1
14.0 | 3.991 ! 7.7 |
15.0 | 4.281 § 2.3 |
16.0 i 4,561 f 8.8 1
17.0 | 4.851 | F.4 |
18.0 | 4,851 i P.7
19.0 4,851 i ?.7 |
20.0 | 4.851 ] ?.7 i
21.0 | 4.851 ] F.7 1
22.0 | 4.851 ! 2.7 |
23.0 | 4.85| i F.7 i
24.0 | 4.851 | Q.7 1
25.0 | 4.851 } G.7 1
26.0 | 4.831 | @.7 1
27.0 i 4.851 i 2.7 |
28.0 4,851 i .7 |
29.0 | 4,851 i ?.7 |
30.0 | 4,851 i ?.7 1
31.0 | 4.891 ! ?.7 i
32.0 4,831 ! ?.7 |
33.0 | 4,831 } ?.7 |
34.0 4.831 i @.7 1
35.0 i 4,831 | F.7 i
36.0 | 4,85 | 2.7 |
37.0 | 4.851 ] ?.7 |
38.0 | 4,851 | 2.7 |
379.0 | 4.851 | @.7 i
40,0 | 4,851 ! .7 |
41.0 | 4,831 ! ?.7 1
42.0 4,831 | ?.7 |
43.0 | 4.851 ] ?.7 1
44,0 | 4,851 { ?.7 |
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Page 2

}

}

2 vears

(ft)

57 .92
57.%94
58.00
S8.07
38.20
58.33
58.47
58.63
58.70
58.75
358.81
58.87
58.93
52.03
59.12
59.21
59.32
59.43
859.51
59.59
392.67
59.75
59.83
592.90
59.98
&0.05
60,12
60.18
60,24
&£0.30
60.35
60.41
60. 46
6£0.52
60.57
60 .62
60.67
60.72
60.77
&0.82
60.87
&£0.92
60.96
61.00
61,04

!

Return Fregqg:
ROUTING COMPUTATIONS
At - 0 1 25/t + 0 | CQUTFLOW 1ELEVATIONI
(cfs) ! (cfs} ! {(cfs)
{ ______________ z‘,.,__...._my..._._
0.G | 0.01 0.00
c.2 | G.3t 0.03
0.9 1 1.14 0.12
1.8 | 2.31 0.25
3.0 | 3.81 O.41
4.3 | 9.51 Q.60
5.9 | 7.91 0.81
7.5 | Q.61 1.04
2.9 | 11.81 1.13
128.0 i 14,41 1.17
15.0 | 17,641 1.23
18.4 | 21.0] 1.29
ee.2 | 25,01 1.36
26.5 29 .41 1.43
3.2 | 34.21 1.52
36.2 | 39.41 1.61
41,7 | 45,11 1.71
“47.5 | 1.1 1.81
33.4 | 37.21 1.87
59.2 | 63.11 1.%94
b4 .9 | 6£8.91 2.00
70.5 | 74.61 2.07
75.9 | g80.21 2.13
81.3 | 85.61 2.1%9
86.95 | F1.01 2.24%
?1.6 | ?6.21 2.30
G6.6 | 101.31 2.36
101.4 1 106.31 2.41
106.3 | 111.11 2.44
111.0 | 116.01 2.47
115.7 | 120.71 e.50
1i20.4 | 185.41 2.53
189.0 | 130,11 2.56
129.5 | 134.71 2.58
134.0 | 139.21 2.61
138.4 | 143.71 2. b4
142.8 | 148.11 2.67
147.1 | 152.51 2.69
151.3 | 156.81 2.72
155.5 | 161,04 2.75
159.7 i 163.21 2.77
163.8 1 169 .41 2.80
167.8 1| 173.31 2.8
171.9 | 177.51 2.83
179.9 | 181.61 2.85



POND~2 Version: 3.17 S/N: 1295130850

EXECUTED: 04-14-1995 OB:i1l14:47

Pond File: b:POW4B .PND
Inflow Hydrograph: b:4B2 LHYD
Butflow Hydrograph: b:20UT <HYD
INFLOW HYDROGRAPH
TIME | INFLOW } I1+12 | 25/t - 03
(min) | (cfs) ! { (cfs) ] (cfs)
~~~~~~~~ Jom e e e | e B
435.0 | 4,831 { @.7 | 179.8
46,0 | 4,851 | @.7 1 183.8
47.0 | 4.,.85] ! .7 i 187.7
48.0 | 4,851 f 2.7 | 191.6&
49.0 | 4,851 I 9.7 | 195.4
S50.0 | 4,851 f 9.7 | 189.2
51.0 | 4,851 | 9.7 | 203.0
32.0 1 4. 851 i 9.7 1 206.7
33.0 | 4,831 | 9.7 | 210.5
54.0 | 4,85 f ?.7 | 2i4.2
55.0 i 4.831 1 .7 | 217.8
96.0 | 4,891 | 9.7 | 221 .4
57.0 | 4.851 ] 9.7 1 223.0
58.0 | 4,831 ] ?.7 | 228.6
59.0 | 4 .85 i @.7 | 232.2
60.0 | 4,851 f 2.7 | 235.7
61.0 4,851 1 F.7 | 239.2
62.0 | 4.851 ] 9.7 | 242.6
6£3.0 | 4,851 | 9.7 1 246.0
64,0 | 4,851 ] .7 | 249 .4
635.0 1 4.851 { 9.7 i 252 .8
6.0 | 4.851 i ?.7 | 236.1
67.0 | 4.851 i 2.7 | 2959 .4
&8.0 | 4.831 | 2.7 1 262.6
&9.0 1 4.851 i 9.7 | 265.9
70.0 1 4.831 I F.7 | 269.1
71.0 | 4.851 { G.7 | 272.2
72.0 | 4.851 i ?.7 | 273.4
73.0 i 4.831 | 2.7 | 278.9
74,0 | 4,851 { Q.7 | 281.6
73.0 | 4,851 | 9.7 | 284 .6
76.0 | 4.851 | 9.7 1 £287.7
77.0 | 4.851 i ?.7 | 290.7
78.0 | 4.831 | 9.7 | 293.6
7%.0 | 4.831 i ?.7 | 294 .6
80.0 | 4.851 { 2.7 1 299.5
81.0 | 4,851 ] 9.7 | 302.4
82.0 | 4.851 i @.7 | 305.2
83.0 | 4.3561 i .4 | 307.8
84.0 | 4,281 ] 8.8 | 309.7
85.0 | 3.991 i 8.3 | 311.1
86.0 i 3.711 | 7.7 1 311.9
87.0 | 3.421 { 7.1 1 312.1
g88.0 | 3.141 ] 6.6 | 311.8
89.0 I 2.831 { 6.0 | 310.9
?0.0 | 2.571 | .4 | 309.4
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ROUTING COMPUTATIONS

es/t o+ O
(cfs) !

185.461
189.51
193.51
197.41
201 .31
205.11
208.91
212.71
216,41
280.21
223.91
2e7.51
231.11
234,71
238.31
241.91
265 .41
248.91

252.31 .

293.71
259. 11
262.51
265.81
269. 11
272.31
275.61
278.8]
281.91
285.11
288.21
291.31
294.31
297.41
300.41
303.31
306.31
309.21
312.11
314.61
316.461
318.01
318.81
312.01
218.71
317.81
316.31

OUTFLOW
(cfs)

Page 3
Return Freqg:

2 vears

TELEVATION!

|

(i)

!
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POND-2 Version: 5.17 S§/N: 1293130250 Page &4
EXECUTED: 04-14—1993 08:14:47 Return Freg: 2 years
Pond File: b:POW4B .PND

Inflow Hydrograph: b:4B2 LHYD

Jutflow Hydrograph: b:20UT LHYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS

b TIME INFLOW | { T1+I2 | 28/t - 0 1 @85/t + 0 | QUTFLOW TELEVATION
! {(mind | (cfsd | | (cfs) | (cfs) | {cf=s) { (cfs) ! (ft)

| e f o e e | o e e [ o o e e e e e e e J o o o o o e from e e
{ ?1.0 | 2.281 ] 4.9 | 307 .4 i 314.31 3.43 1 &2 .29
{ 2.0 | 2.001 { 4.3 | 304.8 | 311,71 3.42 | &2.27
! ?3.0 | 1.711 ] 3.7 i 301.7 | 308.51 3.40 | L2 .24

i Q4.0 1.431 i 3.1 | 298.1 i 304 .91 3.39 1 62 .21

| 5.0 | 1.141 i 2.6 | 293.%9 | 300.71 3.37 | 62017

| 96.0 | 0.861 i 2.0 | 289.2 | 295.91 3.35 | &2.13
| 7.0 | .57 { o4 284.0 | 290.71 3.32 | 62.08

! 98.0 | 0.291 I 0.9 | 278.3 | 284,91 3.29 | &62.03
! F9.0 | 0.001 | 0.3 1 272.1 | 278.61 3.26 | 6£1.98

|



e i

POND-2 Versiaon: 5.17 S/N: 1295130250 ] Page S N
EXECUTED: 04-14-19935 0B:14:47 : Return Freq:( 2 years}

.

R HRHHFRHAERAXN¥¥¥ SUMMARY OF ROUTING COMPUTATIONGS 3% 3 3 3 3 3 3 3 3 36 % 3% 3 3 % X ¢

Pond File: b: POW4B .PND
Inflow Hydrograph: b:4B2 .HYD
Outflow Hydrograph: b:20UT LHYD
Starting Pond W.5. Elevation = 57.92 ft

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

4.85 cfs //‘ 48
3.45 cfs
62.33 ft

Peak Inflow
Peak Outflow
Peak Elevation

i

il

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

i

Initial Storage 0 cu-ft
Peak Storage From Storm = 9,469 cu-ft

?,469 cu-ft

]

Total Storage in Pond
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S/N:1315430271
06-21-1994

Guick TR-3S Ver.3.46
Executed: 1282:59:25

MODIFIED RATIONAL METHOD
~——-- Graphical Summary for Maximum Required

First peak outflow point assumed to occur at inflo

Storage -————

w recession leg.

POWHATAN OF WILLIAMSBURG SECONDARY PHASE 4B
STORMWATER MANAGEMENT FACILITY NEAR WELL LOY

36 W 3 W I I e W e I N W I N K I A I I W I I R I IR I I I I K I e JE I W WK K N TN I I N W WKW

* RETURN FREQUENCY: 10 yr i Allowable Outflow: 5.53 cfs *
* 'C' Adjustment: 1.000 | Required Storage: 16,256 cu.ft. =
e o 4 o o e e 2 . e . . e e . . e, e e . S e e e . et e o 2 . o e S e . 7 . e . . . . *
* Peak Inflow: 6.51 cfs Inflow .HYD stored: 4B10O .HYD *

X ET T IS ST LLEE LS L 22X T 3 IR IZETETETX LS TS ALLELLELS LS ELE S AL ST LLE LT L L3
75,52

] Td = 85 minutes I Return Freq: 10 yr
[ ——————— Approx. Duration for Max. Storage —---——- / C adj.factor: 1.00
! i
{ |
| Te= 17.00 minutes i
! 1= 5.030 in/hr i Area (ac): 776
! . Q= 15.61 cfs | Weighted C: C.40
[ I I Adjusted C: 0.40
F } . » I
Lo . b Required Storage |
o | . . . 16,256 cu.ft. | Td= 85 minutes
W 1 . { { I = 2.096 in/hr
{ - X X X X X X xix ¥ X x x ¥ x ¥ x x x Q= 6.51 cfs
c | . | '
f { . X X
s | . Q= 5.83 cfs
H . X o ix (Allow.Cutflow)
| . X . o) i
i . X 0 . NOT TO SCALE { x
I . % o . ez s e S e ot g T e e i
i o . { X
& e e e e e s e e e e . et S S A b e A < S 8 5 e . e S i . S e S e B e o o S O 0 e R ———
87.95 minutes
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Quick TR-55 Ver .5.46 S/N:1315430271
Executed: 12:59:23 06H~-21-1994

POWHATAN OF WILLIAMSBURG SECONDARY PHASE 4B
STORMWATER MANAGEMENT FACILITY NEAR WELL LOT

*#%% Modified Rational Hydrograph #%%%#%
0.400 Area= 7.760 acres Tc = 17.00 minutes

i

Weighted C
Adjusted C = 0.400 Td= 85.00 min. = 2,10 in/hr Qp= .51 cfs

RETURN FRERBUENCY: 10 year storm Adj.factor = 1.00
Qutput file: 4B1O LHYD

HYDROGRAPH FOR MAXIMUM STORAGE
For the 10 Year Storm

Time | Time increment = 1.00 Minutes
Minutes| Time on left represents time for first @ in each row.
-------- § e e o o e o s e i e o e s e o S . o . . et e e e St S e . S S S i S T o R B . . i o S b . 2 s S o
.00 | 0.00 0.38 0.77 1.15 1.53 1.91 2,30
7.00 | 2.68 3.06 3.44 3.83 4.21 4.39 4,97
14,00 | 3.36 5.74 6.12 6.51 6.51 6.51 6.31
21.00 | 6.951 6.51 6.351 6.51 &6.51 6.51 6.51
28.00 i 6.51 &6.51 6.91 6.51 6.51 6.51 46,31
35.00 | 6.91 6.31 6.51 6.51 &.51 6.51 6.31
42.00 | 6.91 6.51 6.51 65.51 6.51 6.51 6.31
49,00 | 6.51 6.51 6.51 6.51 6.951 6.51 &£.91
36.00 | 6.51 6.51 6.51 6.51 6H.51 6.51 6.51
63.00 i 6.51 6.51 6.51 6.51 6.51 6£.51 6.91
70.00 | 6.51 6.51 6.51 6.91 6.51 6.51 6.31
77.00 | 6.51 6.51 6.51 6.51 6.51 6.91 6.91
84.00 | 6.31 6.31 6.12 5.74 5.36 4.97 4 .99
?1.00 | 4.21 3.83 3.44% 3.06 2.68 2.30 1.91
98.00 | 1.53 1.15 6.77 0.38 0.00
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Quick TR-33 Ver.5.46 S/N:1315430271
Executed: 12:59:25 06-21~1994

POWHATAN OF WILLIAMSBURG SECONDARY PHASE 4B
STORMWATER MANAGEMENT FACILITY NEAR WELL LOT

* ¥ ¥ % * % SUMMARY OF RATIONAL METHOD PEAK DISCHARGES # % % % % %

@ = adj * C % I * A
Where: Q=cfs, C=UWeighted Runoff Coefficient, I=in/hour, A=acres
adj = 'C’ adjustment factor for each return frequency

RETURN FREQUENCY = 10 vyears
€' adjustment, k = 1
Adi. 'C' = Wtd.'C' x 1

Subarea Runoff Area | Tc Wtd. |1 Adj. I Total I Peak &
Descr. C! acres | {(min) c Pl ce in/hr acres | (cfs)
~~~~~~~~~~~~~~~~~~~~~~~~~~ R e

RES. AREA 0.400 7.76 | il }
——————————————— e aett el el I
i 17.00 0.400 1} 0.400 5.030 7.76 1 15.61
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Quick TR-95 Ver.5,46 S/N:1315430271
Executed: 12:59:285 06~R1-1994

MODIFIED RATIONAL METHOD
———= Summary for Single Storm Frequency -—--

First peak outflow point assumed to occur at inflow recession leg.

POWHATAN OF WILLIAMSBURG SECONDARY PHASE 4B
STORMWATER MANAGEMENT FACILITY NEAR WELL LOT

RETURN FREQUENCY: 10 yr ‘C' Adjustment = 1.000 Allowable Q = 3.83 cfs

> . .t . 1A i S W Y S 5113 SV e PO S 2 V. WP, . O WO M b KAE A, Ml . S, S . i o 20540 S A et B N Mo S A 7 S~ o Y ] Vo 7 —_y 2 T . V4 W, T B T Y o o o W . o> o] o SO, .

Hydrograph file duration= 835.00 minutes

Hydrograph file: 4B10O .HYD Tc = 17.00 minutes
VOLUMES

Weighted Adjusted Duration Intens. Areas Gpeak | Inflow Storage

c C minutes in/hr acres cfe | (cu.ft.) (cu.ft.)

______________________________________________________ t o " S > —— =" {—_ S - - T - -
0.400 0.400 17 5.030 7.76 15.61 | 15,925 10,285
0.400 0.400 20 4,700 7.76 14.59 | 17,907 11,368
0.400 0.400 30 3.750 7.76 11.64 | 20,952 13,155
0.400 0.400 40 3.150 7.76 9.78 | 23,466 14,010
0.400 0.400 50 2.750 7.76 8.54 | 25,608 14,493
0.400 0.400 60 2.4350 7.76 7.60 | 27,377 14,603

Fe 41 I I I I 6 WA T F T I I TN I NN W NN H RN AR RN R AKX XE StOrage Maximum
0.400 0.400 85 2.096 7.76 6.31 1 33,178 16,256
HeAe 3 I NI I I I TN I I I I N T NN T I I I H TN IE NI I I I I I I K I IE I NN

0.400 0.400 120 1.600 7.76 4.97 | Gpeak < Gallow
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POND—-2 Version: 35.17 S/N: 1295130250 Page 1
EXECUTED: 04-14-1993 08:19:33 Return Freq: 10 years

6N KA I W I I I H IR W W I I I K I W K I I W W I W KA

#  POWHATAN OF WILLIAMSBURG SECONDARY PHASE 4B *

*  STORMWATER MANAGEMENT FACILITY NEAR WELL LOT *

¥ *

* *

* *

I E S SR EE S E S S E R R R SR LT R R EEEE LR R TR RS LR EE L R R R
Inflow Hydrograph: b:4B1O yHYD
Rating Table file: b:POW4B . PND
~===INITIAL CONDITIONS----
Elevation = 37.92 ft
Outflow = 0.00 cfs
Storage = Q cu-ft

INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS
TELEVATIONT OQUTFLOW 1 STORAGE | { 25/t 28/t + O
! (ft) | (cfs) | (cu—-ft) | i {(cfs) | (cfs) J
e — oo e [ e e | [ o o v e e e |~ e e |
! 57.92 | Q.0 | 0! i 0.0 | 0.0 |
| o98.67 | 1.1 1 2711 [ 2.0 i 10.1 1
1.8 | 1,4611 | 48.7 | 50.5 |
| 60.17 | 2.4 | 3,0811 ! 102.7 | 105.1 |
! &60.92 | 2.8 | 49971 { 166.5 1 162.3 |
! 61.67 | 3.1 | 7,215 l 240.5 | 243.6 |
| b2 .42 | 3.9 | 9,7681 | 325.95 | 329.0 |
I 63.17 1 3.9 | 12,6991 | 423.2 | 427.1 |
f 63.92 | 4.3 | 16,0401 ! 534,35 | 538.8 !
! 64,67 | G.6 | 19,7821 ! 659.3 663.9 |
| 64.73 | 4.7 | 20,2031 | 673.3 | &78.0 |
| 63.42 | 8.6 | 23,8971 ] 79&6.4 | 803.0 |
[ bb.17 | 22.1 | 28,4361 l Q47.7 1 269.8 |
Time increment (t) = 1.0 min.

l | 59.42 |
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POND—-2 Version: 3.17 &§/N: 1295130250
EXECUTED: 04—-14-1995 08:192:53

Pond File: b :POWGR PND
Inflow Hydrograph: b:4Bl10O LHYD
Outflow Hydrograph: b:100UT LHYD

INFLOW HYDROGRAPH

TIME ] INFLOW | | I1+1I2 f 25/t ~ 0
{(min) | (cfs) ! { {cfs} } (cfs)
~~~~~~~~ b o e | e
0.0 | 0.001 I i 0.0
1.0 1 0.381 { C.4 | 0.3
2.0 | Q.77 ] 1.2 i 1.1
3.0 | 1.151 | 1.9 1 2.4
4.0 | 1.331 | 2.7 | 4.0
5.0 | 1.911 ] 3.4 | 5.8
6.0 | 2,301 ! 4.2 | 7.8
7.0 | 2.68!1 ] 5.0 i 10.5
8.0 | 3.061 | 5.7 1 13.9
2.0 1 J.44] | 5.9 | 17.8
10.0 1 3.831 | 7.3 i 22 .4
11.0 1 G4.211 | 8.0 | 27.5
i2.0 | 4,591 | 8.8 1 33.2
13.0 | 4,971 i G.6 i 39.4
14.0 3.361 i 10.3 | 46,2
15.0 | 3.741 ] 11.1 1 53.5
16.0 6.121 { 11.9 1| 61.5
17.0 1 &.911 | 12.6 1 70.0
18.0 | &£.911 i 13.0 | 78.7
19.0 | &.511 { 13.0 | g7.2
20.0 | 6.511 | 13.0 | ?35.9
21.0 | 4.511 | 13.0 1 103.7
22.0 | &£.811 { 13.0 | 111.8
23.0 | 6.51 1 | 13.0 | 119.7
24.0 | 6,511 { 13.0 | 127.6
23.0 | 6.511 i 13.0 | 135.4
246.0 | 6£.511 | 13.0 143.1
27.0 1 6.511 | 13.0 | 150.7
28.0 | 65.511 | 13.0 1 158.1
29.0 | 6.911 | 13.0 | 165.6
30.0 | 6.011 | 13.0 | 172.9
31.0 | 6.511 | 13.0 | 180.2
32.0 i L.511 ! 13.0 | 187.4
33.0 | &.311 | 13.0 194.6
34,0 | 6.511 ! 13.0 1 201.7
35.0 | 6.9511 | 13.0 | 208.7
36.0 1} 6.311 ] 13.0 | 215.7
37.0 | 6.511 | 13.0 | 2.7
38.0 | 6.51 | 13.0 | 229.46
39.0 | &£.91 1 | 13.0 | 236.4
40.0 | &6.511 | 13.0 | 243.2
41.0 | £.511 t 13.0 | 247 .9
42.0 | H.511 ] 13.0 1 256.5
43.0 1 6.511 ! 13.0 | 263.1
44,0 | 6£.31 1 i 13.0 1 269.56
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ROUTING COMPUTATIONS

a5/t + 0 |
(cfs) i

0.4
L.af
3.1
3.1
7.4
10.01
12.81
16.31
20,41
295, 1
30.41
36.31
42 .71
49.71
37.31
63,41
74,11
83.01
1.7l
100.21
108.51
116.71
124.81
132.81
140.561
1a8.41
156.11
163.71
171.21
178.61
183.91
123.21
200.41
207.61
214.71
2e1.81
228.81
235.71
262.61
249 .41
256.21
262.91
269.51
276.11

QUTFLOW
(cfs)

Page 2
Return Freq:

10 years

ELEVATION

57.92
57.95
58.03
S8.15
58.29
S8.47
S8.66
S8.72
58.78
S8.86
58.95
59.05
59.16
59.28
59.41
59.51
59.62
59.74
59.87
59.99
60.10
60.21
60.31
60.40
60.49
60.59
60. 68
60.77
60.85
60.94
61.01
61.09
61.16
61.23
61.31
61.38
61.45
61.582
61.59
61.66
61.72
61.78
61.84
61.90
61.96

{



POND~2 Version: 3.17 &/N: 1293130250 Page 3
I EXECUTED: 04-14-19935 08:19:33 Return Freq: 10 years
Pond File: b :POW4EB . PND
Inflow Hydrograph: b:4B1O JHYD
l Qutflow Hydrograph: b:100UT LHYD
INFLOW HYDROGRAPH ROUTING COMPUTATIONS
' b TIME INFLOW | | Ti+1@ + BS/7t - 0 | 288/t + 0 t QUTFLOW TELEVATION!
i {(min) | (cfs) | } (cfs) ! (cfs) } (ctfs) ! {(cfa) { (ft) |
| e o e e fom o o e ! e R el J e e e e — [ e e e — f o e e e H
l ! 45,0 1 &.01 | 13.0 1 276.0 | 282,61 3.28 | 62.01 i
i 46.0 | 6.51 i 13.0 i 282.4 | 289.11 3.31 | 62.07 |
] 47.0 | &E.31 1 | 13.0 | 288.8 i 275.51 3.34 | 62.13
l | 48.0 | 6,511 | 13.0 1 295.0 | 301.81 3.37 1| 62.18 |
| 49,0 | .51 ! 13.0 | 301.3 | 308.11 3.40 | b2.24
i 50.0 | &E.51 1 ! 13.0 i 307.4 | 314.31 3.43 | b2.29 |
i 51.0 6,011 ! 13.0 313.9 i 320.41 3.46 1 62 .34 |
l ! 52.0 | &H.511 i 13.0 319.6 1 326.51 3.49 | &E2.40 |
| S53.0 &£.51 | 132.0 1 325.6 | 332.61 3.51 | 6&2.43 |
| 54,0 | 6.3511 i 13.0 | 331.5 | 338.61 3.394 | &e . 49 |
I i 55.0 | &.51 1 { 13.0 1 337.4 i 344 .51 3.596 | &2.34 |
{ 56.0 1 6.511 { 13.0 i 343.2 | 350.41 3.59 | 62.58 |
| 57.0 i 6.511 ] 13.0 1 349.0 | 35&6.31 3.61 1 62.63
l ] 58.0 | 6.91 { 13.0 1 354.8 | 3&E.11 3.63 | &2.67 |
| 59.0 | &.911 i 13.0 1 360.5 | 367.81 3.66 1 62.72 |
| 60.0 | 6.51 1 I 13.0 | 366.1 | 373.51 3.68 1 62.76 |
i 61.0 | 6.511 | 13.0 | 371.8 | 379 .21 3.70 | 62.80 i
l ] &2.0 6.511 i 13.0 | 377.3 1 a84.81 3.73 1 62.85 |
| 63.0 1 6.51 1 i 13.0 | 382.8 | 390.31 3.75 1 62.89 i
| b4 .0 | .51 ! 13.0 1 388.3 | 393.91 3.77 | 62.93 |
l ] 65.0 | 6.511 { 13.0 | 393.7 | 401.31 3.79 | &E2.97 |
| b66.0 | 6.911 { 13.0 | 399.1 | 406.81 3.82 1 &3.01 |
| 67.0 | 6.511 ! 13.0 1| 404.35 | 412.21 3.84 | 63,06 |
I l 68.0 6.511 | 13.0 | 409.8 | 417.51 3.86 | 63.10 |
| &2.0 | &6.51 1 ] 13.0 1 415.0 | 422,81 3.88 | 63.14 |
I 70.0 | 6£.911 | 13.0 | 420.2 | 428.11 3.90 | 63.18 |
| 71.0 | 6,911 { 13.0 | 425.4 | 433.31 3.92 | 63.21 1
l | 72.0 1 6.911 } 13.0 | 430.6 438.41 3.94 | 63.25 |
! 73.0 1 &£.511 } 13.0 | 433.7 | 443 .61 3.96 1 &3.28 |
i 74.0 1 &.3511 { 13.0 | 440.7 | 448,71 3.98 | 63.31 |
l | 75.0 | 65.511 i 13.0 | 445.8 | 433.71 4,00 | 63.33 1
1 76.0 |} &.911 | 13.0 | 4350.7 | 458.81 4,01 1 6£3.38 |
| 77.0 | 6.9311 I 13.0 | 435.7 | 463.81 4,03 | &3.42 |
| 78.0 | 6.511 { 13.0 | 4H0.6 | 468.71 4,05 | &3.45 |
l i 79.0 | 6.511 i 13.0 | 465,95 | 473.61 4,07 | &£3.48 |
| 80.0 i &.511 | 13.0 | 470.4 | 478.51 4,08 | &63.32 1
| 81.0 1 &.3114 i 13.0 | 473.2 | 483.41 4,10 | &6£3.55
l | g2.0 | 6.51 1 | 13.0 | 480.0 | 488.21 4.12 1 63.98 i
| 83.0 | &6.01 1 i 13.0 | 484.7 | 493.01 4,14 | 63.61 |
| 84.0 | 6.511 | 13.0 | 489 .4 | 497 .71 4,13 1 63.64 |
' | 85.0 | H5.3511 | 13.0 | 494,11 S02.41 4.17 | 63.68 |
| 846.0 | b.121 | 12.6 | 498.4 | S06.71 4,19 1 63.70 |
i 87.0 | S5.741 i 11.9 1 301.9 | 510.21 4,20 1 63.73 |
| 88.0 | 5.361 | 11.1 1 504.5 | 912.91 4.21 | &63.75 1
. I 892.0 | 4,971 ] 10.3 1 506.4 | 514.81 4,21 | &£3.76 |
] F0.0 | 4.591 | ?.6 1 S07.5 | 516.01 4.22 | 63.77 |
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POND-2 Version: 5.17 S/N: 12935130250 Page &
EXECUTED: 04~14-1995 08:19:53 Return fFreq: 10 years
FPond File: b:POWLEB LPND

Inflow Hydrograph: b:4Bl10O .HYD

Outflow Hydrographs: b:100UT JHYD

INFLOW HYDROGRAPH ROUT ING COMPUTATIONS

o TIME INFLOW | ! Ii+12 | 25/t - 0O | 28/t + 0 t OUTFLOW IELEVATION!
I (min) | (cfs) ! I (cfs) ! (cfs) ! (cfs) [ (cfs) ! (ft) {
| ——————— | —— | f o o e J oo o e e e e e — f o e e |
{ ?21.0 | 4.211 | 8.8 | S507.9 i 516,31 G4.22 | &3.77 i
| 2.0 | 3.831 I 8.0 i 507.35 | 515.91 4.22 | 63.77 |
{ ?3.0 | 344 ] 7.3 | 506.4 | 514.81 L.21 | 6307 !
| .0 | 3.061 ! 5.5 1 S04, 4 | S12.94 4.21 | 63.73 |
I F3.0 | 2.681 { 5.7 | 501.8 | 310.21 4.20 | 63.73 |
I 6.0 | 2.30/1 ! 5.0 | 498.4 | 506.81 4.19 | &£3.70
{ ?7.0 | 1.921 ! 4.2 | 494 .3 | 302. 41 4.17 &3.68 |
! 98.0 | 1.331 i 3.4 | 489 .4 | 497 .71 4,19 63.64% |
i 9.0 | 1.151 | 2.7 1 483.8 | 49211 4,13 | 63 61
! 100.0 | 0.771 { 1.9 1 477.5 | 485,71 .11 4 63.56 |
i 101.0 | 0.381 ] 1.2 | 470.5 | 478.71 4.08 | 6£3.32 |
! 102.0 | Q.001 i OL.b 462.8 470,91 4.06 | 63.46 |
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POND—-2 Version: 3.17 8/N: 1225130250 Page 3
EXECUTED: 04-14-1995 08:19:33 Return Freg: 10 years

FHHHHRKHRXHHERNENH%% SUMMARY OF ROUTING COMPUTATIONS %355 %% X% % ¥ % %% % ¥ 3% %

Pond File: b POW4B .PND
Inflow Hydrograph: b:4Bl1Q -HYD
OQutflow Hydrograph: bs10Q0OUT LHYD
Starting Pond W.8. Elevation = 37.92 ft

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

6.51 cfs /52572'

4.22 cfs
63.77 ft

H

FPeak Inflow
Peak Outflow
Peak Elevation

i

[}

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

Initial Storage = O cu-ft
Peak Storage From Storm = 15,367 cu-ft
Total Storage in Pond = 13,367 cu-ft

PC026_POWHATAN_SECONDARY_PHASE_4B - 042



|

A U A = am Y W =

Quick TR-55 Ver.5.46 S5/N:1313430271
Executed: 12:59:25 06211994

MODIFIED RATIONAL METHOD
~-—— GBraphical Summary for Maximum Required Storage ~——-

First peak outflow point assumed to occur at inflow recession leg.

POWHATAN OF WILLIAMSBURG SECONDARY PHASE 4B
STORMWATER MANAGEMENT FACILITY NEAR WELL LOT

6 H W I I I IE I F K W H I I I I I W N W FF K W I K A I AW Fe e T T e I A e I K I e I I M I K I I N I KK I H KR

#* RETURN FREQUENCY: 25 yr I Allowable Outflow: 6.30 cfs *
#* 'C’' Adjustment: 1.100 I Required Storage: 20,634 cu.ft. =
e e s e . T o e . . S S S e e e T o e e S e e i e A 1 S S o s e *
* Peak Inflow: 10.94 cfs Inflow .HYD stored: 4B23 LHYD *

e I K U I I W W I I I I W IE I NI I A IE I I e I K I I W I I I K3 I T A I I I I I A6 I K W N KK %

| Td = 51 minutes | Return Freqg: 25 yr
f e e o e Approx. Duration for Max. Storage ———=--— / C€C adj.factor: 1.10
{ {
{ !
f Te= 17.00 minutes i
| I = 5.760 in/hr I Area (ac): 7.76
i . Q= 19.67 cfs i Weighted C: 0.40
| W I Adjusted C: O.44%
F . . !
Lo . | . Required Storage |
o i . . - 20,634 cu.ft. | Td= 31 minutes
W o R i - | : H I = 3.205 in/hr
| . X X X X X X ¥ix % X ¥ X X %X x x X x = 10.94 cfs
o I . |
f I . % X
s | . 0 Q= 6.30 cfs
| . e e} Ix (Allow.Outflow)
| . X . o i
| . % o . NOT TO SCALE i X
H ® [n) . T as s en e T {
1 {
* |

S —— . ——_— > - Wo— S o P\ o o . W . 70D, Al OO DAl . e A Sl St g O i St St S . et S ) A i S O, O TP T O DO ST ot ot e s S0 | Wi . St . A e s o M O

38.21 minutes
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Quick TR-53
Executed: 1

Ver.3.46

2:99:25

S/N:1315430271
06—-21-1994

POWHATAN OF WILLIAMSBURG SECONDARY PHASE 4B
STORMWATER MANAGEMENT FACILITY NEAR WELL LOT

**x%% Modified Rational Hydrograph #¥x%x
7.760 acres

Area=

Td= 51.00 min.

23 year
.HYD

storm

Tc = 17.00 minutes

I= 3.20 in/hr

Adj.factor = 1.10

HYDROGRAPH FOR MAXIMUM STORAGE

For the

23

Year

Time increment =
Time on left represents time for first @ in each row.

Storm

1.00 Minutes

Qp=

10.94 cfs

- — - M ot O ot s ol o S O . S Y i O . A S e D ot . WO T O WA 2 A A A O Wl O T S . o, A% o < o T i, W T . S, T —Wow" Vv S o o 7

Weighted C = 0.400
Adjusted C = 0.440
RETURN FREQUENCY:
Output file: 4B25
Time }
Minutes!
0.00 | 0.00
7.00 | 4,951
14.00 | ?.01
21.00 i 10.94
28.00 | 10.94
35.00 | 10.94
42.00 | 10.94
49.00 10.94
56.00 | 7.72
63.00 | 3.22

O.64
3.15
F.66
16.94
10.%94
10.94
10.%24
10.94
7.08
£.37
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1.289
5.79
10.3¢C
10.94
10.94
10.94
10.94
10.94
6.44
1.93



Quick TR-3S Ver.S5.46 S/N:1315430271
Executed: 12:59:295 06-21-1994

POWHATAN OF WILLIAMSBURG SECONDARY PHASE 4B
STORMWATER MANAGEMENT FACILITY NEAR WELL LOT

* % % * % * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * x % *
Q= adj » C » I *» A

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = 'C' adjustment factor for each return frequency

RETURN FRERUENLCY = 23 years

‘€' adjustment, k = 1.1
Adj. 'C' = WEtd.'C' % 1.1
porastinsionmsiimerdlposismontmnsrseiiieiihmredy it ssodimcniprons pusadin racpeemlierer fgrreriveeiarastrooeily st l Dwmommmaem=a
Subarea Runoff Area | Tc Wtd. It Adj. I Total | Peak @
Descr. c acres | (min) ‘C b e in/hr acres | (cfs)

17.00 0.400 11 0.440 5.760 7.76
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Quick TR-35 Ver.35.46 S/N:11315430271
Executed: 12:59%9:25 06211994

MODIFIED RATIONAL METHOD
—-—=— Summary for Single Storm Frequency -——-

First peak outflow point assumed to occur at inflow recession leg.

POWHATAN OF WILLIAMSBURG SECONDARY PHASE 4B
STORMWATER MANAGEMENT FACILITY NEAR WELL LOT

RETURN FREQUENCY: 25 yr ‘C' Adjustment = 1.100 Allowable @ = 6.30 cfs

Hydrograph file duration= 5$1.00 minutes

Hydrograph file: 4B295 .H¥YD Tc = 17.00 minutes
. U VOLUMES

Weighted Adjusted Duration Intens. Areas Gpeak | Inflow Storage

C c minutes in/hr acres cfs { (cu.ft.? (cu.ft.)

______________________________________________________ ‘ —— v —— — - U . s 200 . . S e o P Sl -
0.400 0.440 17 5.760 7.76 192.67 | 20,060 13,634
0.400 0.440 20 5.400 7.76 18.44 | 22,125 15,132
0. 400 0.440 30 4 .400 7.76 15.02 1| 27,042 18,159
0.400 0.440 40 3.600 7.76 12.29 | 29,500 18,727
0.400 0.440 50 3.250 7.76 11.10 | 33,290 20,627

903 I I I KK 36 I I NI I N I W I K KN KRR NI R NI IE I I I KK Storage Maximum

0.400 0.440 51 3.205 7.76 10.94 | 33,486 20,4634
KNI KNI IR KIS I I T I I I I I IE I I I I IR KKK NN K

0.400 0.440 60 2.800 7.76 ?.56 | 34,417 19,864
0.400 0.440 120 1.750 7.76 5.98 | Gpeak < Gallow
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POND-2 Version: 5.17 S/N: 12935130250 Page 1
EXECUTED: 04-14-1993 08:27:24 Return Freg: 25 years

F H 3 O K IR I I I K I I N I MW K K I K R I I I KKK

POWHATAN 0OF WILLIAMSBURG SECONDARY PHASE 4B
STORMWATER MANAGEMENT FACILITY NEAR WELL LOT

* % ¥ x K x
X &k kX %k K x

AR R RS S EE ST S S S ST L LS ESEE SRS RS S S E L EE SR LR L S LS E S

Inflow Hydrograph: b:4B25 LHYD
Rating Table file: b:POW4B .PND
~———INITIAL CONDITIONS-———
Elevation = 37.92 ft
Outflow = 0.00 cfs
Storage = ¢ cu~ft
INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS

JELEVATIONI OUTFLOW | STORABE | n 25/t I 25/t + O |
! (ft) ! (cfs) { (cu-ft) | i (cfs) ] (cfs) i
o e f o e o e e f o e — i | e o e e e — i
f 57.92 1 .0 i Ol 1 0.0 |} 0.0 1
| 38.67 1 1.1 1 2711 { 2.0 | 10.1 |
| 59.42 | 1.8 1 1,461 1 | 48,7 i 50.9 |
i 60,17 |} 2.4 | 3,081¢ | 102.7 1 105.1 |
{ &0.92 1 2.8 | 4,997 ! 166.5 | 169.3 1
| &61.67 | 3.1 1 77,2151 ] 240.95 | 243.6 |

3.5 | ?,7681 | 3I25.5 | 329.0 |
| 63.17 1 3.2 i 12,6991 ] 423.2 | 427.1 |
| 63.98 | 4.3 | 16,0401 { 534.5 | 538.8 |
{ b4 .67 | 4.6 | 19,7821 | &39.3 i 663.9 |
{ 64 .75 | 4,7 | 20,2031 i 6£73.3 | 678.0 |
f 65.42 | 8.6 | 23,8971 ¢ 796.4 | 8053.0 |
] b6.17 22.1 | 28,436t f 47.7 | ?69.8 |

Time increment (£) = 1.0 min.

|I | 62.42 |
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POND-2 Version: 3.17 8/N: 12951302530 Page @

EXECUTED: 04-14-1995 0B:27:24 Return Freg: 25 years
Pand File: b:POW4B .PND
Inflow Hydrograph: b:4B295 LHYD
Outflow Hydrograph: b:250UT LHYD
INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME | INFLOW | ! Iit+12 + 25/t - 0 1 8%/t + 0 | OQUTFLOW TELEVATION
{min) | (cfs) { ! {cfs) | (cfs) | {(cfs) | (cfs) { (ft>
———————— [ e e e — ] it B B el T B
0.0 1 .00 ke [ 0.0 | 0.0 0.00 | 57.92
1.0 i Q.64 i C,.6 | .5 | O.61 .07 | 57.97
2.0 1.291 | 1.9 | 1.9 | 2.41 0.26 | 58.10
3.0 | 1.931 { 3.2 | 4.0 | S.11 0.36 | a28.30
4,0 | 2.371 { 4.5 | 6.7 | 8.51 0.92 | 58.55
5.0 | 3.22i ] 5.8 | 10.2 | 12.514 1.14 | S8.71
6.0 | 3.861 | 7.1 14.8 | 17.31 1.22 | 28.8C
7.0 | 4.511 i 8.4 | 20.5 | 23.21 1.33 | 58.91
8.0 | 5.151 i .7 | 27.3 1 30.2! 1.435 | 59.04
F.0 | 5.791 | 10.9 | 35.1 1 38.21 1.59 | 59.19
10.0 | &.441 { 12.2 | 43.8 | 47 .31 1.74 | 59.36
11.0 1 7.081 ! 13.5 | 53.6 | 57.31 1.88 | 592.91
12.0 1 7721 | 14.8 | b4 .4 | 68.41 2.00 | 59.67
13.0 1 8.371i | 16.1 1| 76.2 | 80.31 2.13 1 59.83
14.0 1 .01 J 174 i 879.0 | P3.61 2.7 1 &0.01
13.0 | F.hbH { 18.7 | 102.9 | 107.71 2.42 | 60,20
16.0 | 10.301 ] 20.0 | 117.8 | 122.81 2.951 | &£0,38
17.0 1 10.94 | { 21.2 1 133.8 139.114 2.61 60.37
18.¢ | 10.941 | 21.9 | 150.3 | 155.71 2.72 | 60,76
19.0 1 10,94 i 21.9 | 166.5 | 172,21 2.81 | &0 .75
20.0 | 10.941 ] 21.9 | 1ig2.7 1 188.41 2,88 | 61 .11
21.0 1 10.941 i 21.9 1 198.7 | 204.9) 2.94 | bl.28
22.0 | 10.941 ] 21.9 | 214.5 a220.351 3.01 1 61.44
23.0 | 10.9241 i 21.9 | 230.3 | 236 .41 3.07 | 61.60
24.0 | 10.94| i 21.9 | 245.9 | 232.11 3.14 | 61.73
235.0 | 10.941 | 21.9 1| 261.3 | e67.71 3.21 1 61.88
26.0 | 10.94/{ i 21.9 | 276.6 | 283.21 3.29 1 62.02
27.0 1 10.941 | 21.9 1 221.8 | 298.91 3.36 | 6b2. 15
28.0 | 10.941 ] 21.9 | 306.8 | 313.71 3.43 | &2.289
292.0 | 10.94 1 i 21.9 | 3ari1.7 i 328.7! 3.50 | 62.42
30.0 | 10.941 i 21.9 1 336.5 | 343.61 3.56 | 62.33
31.0 | 10.941 | 21.9 i 351.1 1 358.3! 3.62 1 62 . b4
32.0 | 10.941 I 21.92 1 365.6 | 373.01 3.68 | 62,76
33.0 | 10.9241 | 21.9 | 380.0 1 387.351 3.74 1| 62.87
34.0 | 10.941 ! 21.9 1 a924.3 | 401.91 3.80 | 62.98
35.0 1 10.941 ] 21.9 | 408.5 | 41&6.21 3.86 | 63.09
36.0 | 10.94t | 21.9 | 422.3 | 430.4]1 3.91 ! 63.19
37.0 1 10.941 i 21.9 | 436.5 | G444 .41 3.96 | 63.29
38.0 | 10.941 ] 21.9 | 450.3 | 438,41 4.01 | 63.38
392.0 i 10.94 i 21.9 | abb .1 | a472.21 4.06 | b63.47
40.0 | 10.941 { 21.9 1 477.8 | 486.01 4,11 | 63.37
41.0 | 10.94 1 J 21.9 1 421,31 499 .61 4.16 | 63.466
42.0 1 10.941 f 21.9 1 506.8 | 513.21 4.21 1 63.735
43.0 | 10.941 ! 21.9 | 518.2 | 526.71 4.26 | 63 .84
44 .0 1 10.94 1 ! 21.9 1 531.4 | 540.01 4,30 | 63.93

s o o St s e i b e e O, e i o i - - — Ly S ——— T - ]~ o1 o s Aol k. oI WA R DY TS S o b e S S i oo S i S o . Sk it i PN . ATAE N e . . b s
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POND~2 Version: 3.17 5/N: 1295130250 Page 3
EXECUTED: 04-14-1995 08:27:24 Return Freq: 235 years
Pond File: b:POW4B .PND

Inflow Hydrograph: b:4Bes LHYD

Qutflow Hydrograph: b:230UT7 LHYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS

b TIME INFLOW | i [1+I2 | 28/t - 0 | 2&87¢ + 0 | QUTFLOW ELEVATION!
| (min) | (cfs) ! I (cfs) ! (cfs) | (cfs) ! (cfs) ! (ft) i
e [ o o e o e i [ o e e e [ o e e J oo i e e f o o e e J o o e i
i 45.0 | 10.944 { 21.9 1 S44.6 533.31 4,33 | 646,01 |
§ 46,0 | 10.941 ! 21.9 i 557.8 | 566.51 4.37 | 64.09 |
f 47.0 | 10.94 1 | 21.9 | 570.9 | 379.71 4,40 | bG.16
! 48.0 | 10.94 i 21.9 1 583.9 | 592.81 4.43 | b4 24
| 49,0 | 10.941 | 21.9 | 396.9 605.81 4.46 | 64,32 |
! 50.0 | 10.941 ! 21.9 1 &09.7 | 618.71 4.49 | b4, 40 |
] 51.0 | 10.941 | 21.9 | 22 .6 | 631.61 4.952 | 64,48 |
] S52.0 10.301 i 21.2 | 6£34.7 | &£43.81 4.955 | &4.935 |
| 53.0 | G.661 { 20.0 | 645.5 | &54.71 4.58 | b4, 61 |
} 54.0 | F.01 1 ! 18.7 | &55.0 i bba 2 4.60 | b4 .67 |
{ 55.0 1 8.371 { 17.4 663.0 | L7241 4,686 | b64.72 |
] 56.0 | 7.72 1 J 1.1 £67.7 | 679,11 G4.74 | b4 .76 |
! 57.0 | 7.081 | 14.8 1 676.7 | 684 .51 4.90 | 64.78 |
i 58.0 | &.L44 ) ] 13.3 | 6&78.2 1 &£88.21 5.01 | 64 .80 |
{ 52.0 | 5.7%1 [ 1.2 | 680.2 60,04 5.08 | 64,82 |
! 60.0 | 5.151 | 10.9 | 681.0 | 691.21 5.10 | 64,82 |
i 6£1.0 4.511 i ?.7 680.4 690.61 5.09 | 64,82 |
| 2.0 1 3.861 { 8.4 | &78.8 | 688.81 5.03 | b4.81 |
{ 63,0 | 3.221 { 7.1 1 675.9 | &£85.81 4,94 | 64.79 |
] 64,0 | 2.971 | 5.8 1 &72.1 681.71 4.82 | b64.77 |
{ 63.0 | 1.931 ! 4.3 | 667.2 | 676.61 4.69 | 64,74 |
i 6b.0 | 1.291 i 3.2 | bal.2 | &70.41 4,63 | &4,.71
i 67.0 | 0.641 | 1.9 1 &£53.9 | 663011 4,60 | STONC YA
! 68.0 | 0.001 { 0.6 | 645 .4 | &£34.31 4.58 | 64.61 |
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POND-2 Version: S.17 G§/N: 1293130250 Page 4
EXECUTED: 04-14-1995 0B:27:24 Return Freq: 23 years

KWK KK HH KR RHHF SUMMARY OF ROUTING COMPUTATIONS % 3% 9 333 % 9 36 #6365 34 %5

Pond File: b :POWYB .PND
Inflow Hydrograph: b:4B23 HYD
Qutflow Hydrograph: b:250U7 <HYD
Starting Pond W.5. Elevation = 537.92 ft

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

FPeak Inflow = 10.94 cfs
Pealk Qutflow = 5.10 cfs
Peak Elevation = &4 .82 ft

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

Initial Storage = 0O cu-ft
Peak Storage From Storm = 20,586 cu-ft
Total Storage in Pond = 20,586 cu-ft

PC026_POWHATAN_SECONDARY_PHASE_4B - 050



Guick TR-33 Ver .3.46 S/N: 1313430271
Executed: 12:59:25 06—-21-1994

A MODIFIED RATIONAL METHOD
——-- Braphical Summary for Maximum Required Storage ——-—

First peak outflow point assumed to occur at inflow recession leg.

POWHATAN OF WILLIAMSBURG SECONDARY PHASE «B
STORMWATER MANAGEMENT FACILITY NEAR WELL LOT

9 I I N I I I 6 I I I I I IE I I I IE I I I WA I I I I I IE I W F I I NI K I I KA AN I I I I I I KK KK

*  RETURN FREQUENCY: 100 yr I Allowable OQutflow: 7.83 cfs *
* ‘C' Adjustment: 1.250 ! Required Storage: 34,080 cu.ft. *
H o i e ot o e o s e i e 2 e . S . S S e . e e 7 7 e . . . e o . . 2 o . e o e e . e *
* Peak Inflow: 10.81 cfs Inflow .HYD stored: 4B100O .HYD *
R T T R R R e I B N 2 2 1 2 X T L R TR R R s
é/,:fz, )
{ Td = 92 minutes i Return Freq: 100 yr
[ —— Approx. Duration for Max. Storage —-——=——-— / € adj.factor: 1.25
! |
{ !
i Tc= 17.00 minutes {
| 1 = 6.920 in/hr I Area (ac): 7.76
| . Q@ = 26.85 cfs I MWeighted C: 0.40
| . ! Adjusted C: 0.50

oo . . {

L . | . Required Storage |

o i . . . 34,080 cu.ft. | Td= 92 minutes

W i . i . | { I = 2.787 in/hr
] . ®OX X X X X %I X X X X X X X % X x Q= 10.81 cfs

cC { . i

f o . % X ;

s | . o Q= 7.83 cfs
| . % ) o ix (Allow.Butflow)
| . X . o !

{ . % 4] . NOT TG SCALE { X

{ « X o . P T Y {

{ o . | %
* {

. Yt — o o 1" T — W T— T —_ —— —— - —— s Yo - " - - oy -3~ — " o Yo", oo Vot Wioh W~ . s . S " V" e oo . rouen ot st Sowe swzma o o s S~ W " — > A - o

96 .69 minutes
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Quick TR-35 Ver.3.46

Executed: 12:39:25

Weighted C

Adjusted

RETURN FREGUENCY:

POWHATAN

5/N: 1315430271

06-21-1994

OF WILLIAMSBURG SECONDARY PHASE 4B
STORMWATER MANAGEMENT FACILITY NEAR WELL LOT

*%%% Modified Rational Hydrograph **¥xx
7.76C acres

]

0.400

i

C 0.500

Output file: 4B100O

Time |
Minutes |
———————— i

105.00

0.00
4.45
8.90
10.81
10.81
10.81
10.81
10.81
10.81
10.81
10.81
10.81
10.81
10.81
7.00
2.54

Area=

Td= 92.00 min.

JHYD

100 year storm

Tec = 17.00 minutes

I= 2.79 in/hr

Adj.factor = 1.89

HYDROGRAPH FOR MAXIMUM STORAGE

For the

100 Yea

Time increment =
Time on left represents time for first @ in each row.

- - " " 005 o o o o s i i o, WO A - 1 5 S e e o, oot S S . S O o~ -~ ]~ -7, - - —— ———, A — " ——" - - - - - " - t— — o . e

0.64
5.09
9.54
10.81
10.81
10.81
10.81
10.81
10.81
10.81
10.81
10.81
10.81
10.81
6.36
1.91
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1.27
5.72
10.18
10.81
10.81
10.81
10.81
10.81
10.81
10.81
10.81
10.81
10.81
10.18
5.72
1.27

1.91
6.36
10.81
10.81
10.81
10.81
10.81
10.81
10.81
10.81
10.81
10.81
10.81
9.54
5.09
0.64%

r Storm

1.00 Minutes

2.54
7.00
10.81
10.81
10.81
10.81
10.81
10.81
10.81
10.81
10.81
10.81
10.81
8.90
4.43
0.00

Qp=

10.81 cfs



Guick TR-3535 Ver.3.46 S/N:1315430271
Executed: 12:59:25 0&6—~21~1994

POWHATAN OF WILLIAMSBURG SECONDARY PHASE 4B
STORMWATER MANAGEMENT FACILITY NEAR WELL LOT

* % #® % ¥ % SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * x x

@ = adi * C * ] ® A
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = 'C' adjustment factor for each return frequency

RETURN FREQUENCY = 100 vyears
‘C’ adjustment, k = 1.85
Aadj. 'C* = Wtd.,'C' x 1.2895

Subarea Runoff Area l Te Wtd. 11 Adj. I Total i Peak Q
Descr. C acres | (min) c 11 c in/hr acres i (cfs)
—————————————————————————— [ o o s | e e i o e e e

RES. AREA 0©.400 7.76 | i |
——————————————— [ e e [ e e st s e e |t s
{ 17.00 0.400 It Q.300 &.920 7.76 4 26.85
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RQuick TR-55 Ver.S5.46 5/N:1315430271
Executed: 12:59:25 06-21-1994

MODIFIED RATIONAL METHOD
—-—== Summary for Single Storm Frequency —----

First peak outflow point assumed to occur at inflow recession leg.

POWHATAN OF WILLIAMSBURG SECONDARY PHASE 4B
STORMWATER MANAGEMENT FACILITY NEAR WELL LOT

RETURN FREQUENCY: 100 yr ‘C* Adjustment = 1.250 Allowable @ = 7.83 cfs

Hydrograph file duration= 92,00 minutes

Hydrograph file: 4B100O «HYD Te = 17.00 minutes
VOLUMES

Weighted Adjusted Duration Intens. Areas Gpeak | Inflow Storage

c c minutes in/hr acres cfs ] (cu.ft.} (cu.ft.?

______________________________________________________ t o~ w— o " - " - —— bl o . oA o ot o I oo
0.400 0.500 17 6.920 7.76 26.85 | 27,387 19,400
0.400 0.300 20 6.300 7.76 25.22 | 30,264 21,573
0.400 0.500 30 5.82830 7.76 20.37 | 36,666 25,626
0.400 0.3500 40 4,300 7.76 17.46 | 41,904 28,515
0.400 0.500 50 3.800 7.76 14.74 | 44,232 28,494
0.400 0.300 &0 3.400 7.76 13.19 1 47,491 29,404

W I W I I I I I I N I K I I I I I H I KWW I P I I I FE K KN W I F KR Fe NI I K Storage Max imum

0.400 0.500 92 2.787 7.76 10.81 | 37,684 34,080
F AN NN I I IR TN IEN M I KT I I I I3 36 I 6 I I T AT I I N I TN I I NN

0.400 0.500 120 2.250 7.76 8.73 | 62,856 30,675
0.400 0.3500 180 1.700 7.76 6.60 | Gpeak < Gallow
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POND~2 Version: 3.17 S/N: 1295130250 Page 1
EXECUTED: 04-14-1999 08:33:00 Return Freq: 100 vears

Lo e R S S b S S EEE AL S PP ES TSRS LS ST S SR E L E LS

POWHATAN OF WILLIAMSBURG SECONDARY PHASE 4B
STORMWATER MANAGEMENT FACILITY NEAR WELL LOT

* ok kK ok Kk %
* ok ok ok K %

LSRR R S S SR S S LSS SRR EETESE SR SRS LTSRS LS R TR S RS SRS E L S

Inflow Hydrograph: b:4B100 .HYD

Rating Table file: b:POW4B . PND
-——==INITIAL CONDITIONS--—-
Elevation = 57.928 ft
Outflow = 0.00 cfs
Staorage = O cu-—ft
, INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS
TELEVATIONI QUTFLOW | STORAGE | ! a8/t 88/t + 0O i
i (ft) ! {cfs) i {cu—-ft) | | (cfs) ! {(cfs} !
f e e f o o e [ e i [ o e f o e e e !
| 57.92 | C.0O | O { C.0 | 0.0 1
i 58.67 | 1.1} 2711 ! 9.0 10.1
] 59.42 | 1.8 i 1,4611 i 48.7 | 50.9 |
| &0.17 2.4 | 3,081 1 | 102.7 4 165.1 i
{ 60.92 | 2.8 4,997 | 166.9 | 169.3 |
| b61.67 3.1 1 77,2151 i 240.5 | 2a43.6 |
! é62.42 | 3.5 1 F,7681 | 325.5 | 329.0 |
i 63.17 | 3.9 | 12,6991 ] 423.2 | 427.1 |
| 63.92 | 4.3 | 16,0401 i 534.5 | 538.8 |
| &4 .67 1 .6 1 19,7821 ! 659.3 | &£63.9 |
| 64,73 | 4.7 | 20,2031 | 673.3 | &78.0 |
{ &S5 .42 8.6 1 23,8971 I 796.4 | 805.0 |
i b6.,17 | 22.1 | 28,4361 { G47.7 | ?69.8 |
Time increment (t) = 1.0 min.
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POND-2 Version: 3.17 S/N: 12951

EXECUTED: O4-14-1995 08:33:00

Pond File: b POW4B .PND
Inflow Hydrograph: b:4B100O LHYD
Outflow Hydrograph: b:1000UT .HYD
INFLOW HYDROGRAPH
TIME | INFLOW | I Ii+12 + 28/t - 0
(min) | {(cfs) ] { (cfs) l (cfs)
~~~~~~~~ [ o o e e e e — e
0.0 | 0.001 o | 0.0
1.0 | O.641 ] 0.6 i 0.5
2.0 1 1.271 { 1.9 | 1.9
3.0 | 1.9211 i 3.2 | 4,0
4.0 | 2.54 1 { 4.3 | &.6
5.0 1 3.181 ] 5.7 | 10.0
6.0 | 3.821 ! 7.0 14.6
7.0 | 4,465 i 8.3 | 20.2
8.0 | 5.091 i .5 | 26.9
?.0 1 D.721 | 10.8 | 34.3
10.0 | &.361 | 1e.1 43.2
11.0 1 7.001 { 13.4 52.8
12.0 1 7.631 i 1.6 | 6304
13.0 8.271 i 15.9 | 75.1
14.0 1 8.901 ! 17.2 g87.8
15.0 | ?.34 | | 18.4 | 101.4
16.0 | 10.181 ] 19.7 | 116.1
17.0 1 10.811 | 21.0 | 131.9
18.0 | 10.811 | 21.6 | 148.1
19.0 1 10.811 ! 21.6 | 164.,1
20.0 | 10.811 ! 21.6 1 180.0
21.0 | 10.811 } 21.6 1 195.8
2.0 | 10.8114 | 21.6 | 211.4
£23.0 1| 10.811 i el1.6 1 226.9
24.0 | 10.814 i 21.6 1 242.3
25.0 | 10.811 { 21.6 | 257.5
26.0 | 10.811 [ 21.6 | 272.6
27.0 | 10.811 ] 21.6 | 287.3
28.0 | 10.811t | 21.6 1 3c2.4
279.0 | 10.811 | 21.6 | 317.0
30.0 | 10.811 ] 2l.6 1 331.6
31.0 | 10.811 { 21.6 | 346.0
32.0 | 106.811 ! 2l.6 1 360.3
33.0 | 10.811 | 21.6 1 374.9
34.0 1 10.8114 i 21.6 | 388.6
35.0 10.811 | 21.6 | 402.5
36.0 | 10.811 { 21.6 1 416.4
37.0 | 10.811 ] 21.6 1 430.1
38.0 | 10.811 | 21.6 | 443.7
39.0 | 10.811 } 2l1.6 1 437.3
40.0 | 10.811 } 21.6 1 470.7
41.0 | 10.811 1 21.6 1 484 .1
42.0 | 10.811 ! 21.6 | 497.3
43.0 | 10.811 | 21.6 | 510.5
44,0 | 10.811 | 2t.6 | 523.6
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30250

Page 2
Return Freg:

ROUTING COMPUTATIONS

257t + 0O
(cfs)

2.3
106.21
121.11
137.11
133.531
169.71
185.71
201.61
217.41
233.01
248.51
263.91
279.11
2794 .21
309.21
324.01
338.61
353.21
367 .61
381.91
376. 11
410.21
424,11
438.01
451.71
465041
478,91
492.41
505.71
519.01
332.11

!

100 years

(ft)



POND-2 Version: 35.17 S/N: 1893130250

EXECUTED: 04-14-1993 08:33:00

Pond File:
Inflow Hydrograph: b:4B100
Outflow Hydrograph: b:1000UT

INFLOW HYDROGRAPH

TIME | INFLOW | | I1+12
{(min) | (cfs) | | (cfs)
e e e e e s e l _________ [ # __________
45,0 | 10.811 i 21l1.6
446.0 | 10.811 i 21.6
47.0 | 10.811 | 21.6
48.0 | 10.811 ] 21.6
49.0 | 10.811 } 21.6
50.0 | 10.811 | 21.6
51.0 | 10.811 | 2l.é
S2.0 | 10.811 } 21.6
53.0 | 16.811 i 21.6
54.0 | 10.81 | J 21.6
53.0 | 10.811 ! 21.6
56.0 1 10.811 { 21.6
57.0 | 10.81 | ] 21,6
398.0 | 10.811 i 2l.6
59.0 | 10.811 i 21.6
60,0 | 10.81 1 | 2l.6é
&1.0 16.811 | 21.6
62.0 | 10.811 ] 21.6
63.0 | 10.811 | 2l.4&
&4 .0 | 10.811 | 21.6
6£5.0 | 10.81! i 21.46
b66.0 | 10.811 § 21.6
67.0 | 10.81¢ { 21.46
68.0 | 10.811 | 2l.6
69.0 1 10.811 | 21.6
70.0 | 10.811 | 21.6
71.0 | 10.811 | 2l.6
72.0 1 10.811 | 21.6
73.0 | 10.811 i 21.6
74.0 10.811 | 21.6
75.0 | 10.811 | 2l.6
76.0 | 10.811 | 21.6
77.0 | 16.811 i 21.6
78.0 | 10.811 | 21.6
792.0 | 10.811 1 21.6
80.0 | 10.811 i 2l.6
81.0 | 10.811 { 21.6
g82.0 1 10,811 ] 21.6
83.0 | 10.811 { 21.6
84.0 | 10.811 { cl.6
835.0 | 10.811 | 21.6
86.0 | 10.811 { 21.6
87.0 | 10.811 | 21.6
88.0 | 10.811 | 21.6
89.0 | 10.811 | 21.6
F0.0 | 10.811 { el.6
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b:POW4B .PND
LHYD
L.HYD

ROUTING COMPUTATIONS

25/t + 0O 1
(cfs) [

971,11
584.01
396.81
609 .51
2.2l
634.81
HG7 .41
6H59.91
672,31
684.61
6HP6.41
707.51
717.91
727.71
736.91
745.51
733.51
761411
768.21
774,94
781.21
787.11
792.61
797.81
802.61
807.2\
811.31
814.61
817.31
812.91
821.81
823.51
824.91
826.01
827.01
827.81
828.51
82%9.11
829.51
829.91
830.31
830.61
830.81
B831.01

Page 3
Return Freq:

100 years

(ft)

{



POND-2 Version: 3.17 S5/N: 1295130250 Page 4
EXECUTED: 04-14-1993 08:33:00 Return Freqg: 100 years
Pond File: b :POW4R . PND

Inflow Hydrograph: b:4B100O LHYD

Outflow Hydrograph: b:1000UT .HYD

INFLOW HYDROGRAPH : ROUTING COMPUTATIONS

o TIME 1 INFLOW 1 P I1+12 + BS/t - 0 1 BS/t + 0 | OUTFLOW ELEVATION!
| {min) | (cfs) | | (cfs? | (cfs) i (cfs) i (cfs) H (ft3 !
fmm e e i o J o o e o e f o o — e J o e e e e J oo e — e -
! 1.0 | 10.8114 i 21.6 809.7 | 831.11 10.74 1 65.94 |
! F2.0 | 10.811 ! 21.6 1 B07.8 | 831.31 10.73 1 6£3.54
| 3.0 | 10.181 i 21.0 | 809.3 | 830.81 10.71 | 63 .54 |
| 4.0 | 7 .541 ! 19.7 1 BC7.9 1| 829.11 10.57 | 65,53
f 5.0 | 8.901 ! 18.4 | 805.7 | BR&. 4 10.35 | 65,52 |
{ F6.0 | 8.271 | 17.2 | 8o2.7 | gez.ai 10.06 | 65.30 |
! 7.0 | 7.631 ! 135.9 | 799.2 | 818.61 ?.71 | 65,48 |
I ?8.0 I 7.001 [ 14.6 | 795.2 §13.81 ?.32 | &5 .46
! 2.0 | &.36H I 13.4 | 770.7 | 808.51 8.89 | S b4
f 100.0 | 5.72! ! 12,1 | 785.8 | 802.81 8.53 | 635,41
i 101.0 i 5.091 I 1¢.8 | 77%.9 | 76,61 8.34 | 6£35.38
b 102.0 | 4.4351 i 9.5 | 773.2 | 789 .41 8.12 1 65 .34
{ 103.0 | 3.821 i 8.3 | 765.7 | 781 .41 7.88 | &S L300
I 104.0 | 3.181 ] 7.0 737.5 | 772.71 7.61 | 65.25 |
i 1035.0 | 2.54 1 f 5.7 | 748.6 i 763.21 7.32 | LH5.20
I 106.0 | 1.9114 ! 4.5 | 739.0 | 753.01 7.00 | 63.15 |
I 107.0 | 1.271 | 3.2 | 728.8 | 742.21 667 | 65.09 |
[ 108.0 | 0.641 | 1.9 1 718.1 | 730.81 &6.32 | &E5.03 |
i 109.0 | 0.00H ! 0.6 | 706.9 | 718.81 5.95 | b4 F7
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POND-2 Version: 5.17 S/N: 12995130250 Page 9
EXECUTED: 04~14-1995 08:33: 060 Return Freg: 100 years

MW R HEH AR EH R X XF SUMMARY OF ROUTING COMPUTATIONS %% % 5 36 % 5 % % 5 36 %3 % 3%

Pond File: b:POWGRB . PND
Inflow Hydrograph: b:4BI1CO SHYD
Outflow Hydrograph: b:1000UT LHYD

Starting Pond W.5. Elevation = 57.92 ft

**%%¥x% Summary of Peak Qutflow and Peak Elevation #x¥%x

Peak Inflow = 10.81 ¢fs Z/‘({ZCF's
Peak Cutflow = 10.75 c¢fs
Peak Elevation = &F.54 f+

**##% Summary of Approximate Peak Storage **xxx

Initial Storage = O cu-ft
Peak Storage From Storm = 24,621 cu-ft

24,621 cu-ft

H

Total Storage in Pond
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Date Recor& Created: : .
3 ~ MAINTENANCE PLAN ' , CTRL STRUC DESC
Created By: o v g , S : ,

$-58-94
(37-4)(9)
374090000

SERVICE AREA DESCRI

CITY-STATE
OWNER PHONE f ' ,
: CHAN PROT VOL acre-ft_
SWIFLOOD CONTROL y 0L Highet otifica.
GEOTECH REPORT

Additional Comments:
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Environmental Division
Stormwater Management Program
Project Assessment - Report

Date: March 9% 2000

Project Name: Powhatan of Williamsburg Secondary Phase IV B

Project No.: S-58-94

Location: Dry Detention Pond # 2 located back Lot 13 and near intersection with Old Cart Road

and Powhatan Secondary Road within Powhatan Phase IV-B.
ADC Map Reference: 5/D8

Reason: Citizen was concerned about drawdown time of BMP. Says it is 4 hours of less.

Other Info: 3 inch design orifice at E1. 62.67 was replaced with 8 inch. Also facility served as TSB
during construction. Has since been upgraded to BMP status.

Field Observation: BMP appears to be operating properly. Some minor leaves and debris on trash screen on
8 inch bottom of pond orifice. Appears to function properly and is in good conditon.
Was able to climb down into riser for inspection. However, downstream erosion and
inadequate capacity of roadside grassed channels along Old Cart Path was clearly visible.
Property owner says that normal drainage erodes channel and overtops channel and
crosses roadway back & forth to the inlet at the intx of Old Cart and First Patent. At Lot
1 (Phase I) a large deep cut is present in the channel and minor utilities are exposed
(cable lines, etc.). Soils appear sandy and vegetation is good.

Results: Field inspection revealed no major concerns except that the 15 inch inflow pipe may
have some debris. Performed a review of hydrology and hydraulics. The basin was
designed using the Modified Rational, Critical Storm method. BMP calcs appear in
order except the intensities used for the “bypass” area would result in a Tc of about 15
minutes which is way less that field conditions. Tc would range from 5 to 10 minutes,
thus increasing the bypass flow and reducing the allowable pond discharge.

Although initially it appeared there was room to reduce the bottom orifice of § inch to a
smaller diameter to increase detention time, there was not enough conservancy in the
design to allow this to occur, without requiring additonal storage volume in the basin
(grading, cut, etc.). The calculated drawdown time of the 8 inch orifice was around 1
hour, if the elevation reached the emergency spillway. A 2.5 inch diam. orifice would
be required to meet 24-hour drawdown. Presently the BMP appears to be operating
effectively without modification.

There is no problem currently with drawdown time at the BMP. However, there is a
clear downstream MS #19 erosion problem caused by upslope development. Channel
improvements would be feasible (ic. Paved channels along Old Cart) to reduce erosion
and flooding along the roadway based on combined flows (bypass and pond}.

ff"/ u’ g2
Lof Lu j‘fpﬂ 03-07-00

0f syﬁ }[ LIV{’”] 5 féignaW Date
fpﬂ"" 1% 9’
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CODE COMPLIANCE REVIEW COMMENTS
POWHATAN SECONDARY, PHASE 4B
PLAN NO. S-58-94

September 6, 1994 E:Efc;”

1. A Land Disturbing Permit and Siltation Agreement, with surety,
are required for this project.

2. A Subdivision Agreement, with surety, shall be executed with
the County prior to recordation of lots. .

3. Water and sewer inspection fees must be paid prior to the
issuance of a Land Disturbing Permit.

4. An Inspection/Maintenance Agreement shall be executed with the
, county for the BMP facility for thig proicci.

J 5. As-built drawings must be provided for the detention basin on
completion.

6. A detention facility is needed to reduce post-development
flows to pre-development levels for the 2- and 10-year storms
as the downstream capacity for additional storm flows appears
to be zero. The basin can be designed to meet the Chesapeake
Bay criteria to provide additional BMP points for the overall
project and to further reduce storm discharges. This basin
cannot be located in an easement on lots but must be on common
property. Therefore, relocate the basin shown on lots 13, 27
and 28 to lot 11 and eliminate this as a building lot. The
basin also needs to be designed as a sediment basin serving
the entire drainage area; the diversion dike system to a small

....bypass basin/pipe system will not work because of conflicts
with house construction.

7. Provide silt fence from sewer manhole #5 to BMP #5. Also,
provide silt fence around Ewell Place cul-de-sac from lot
30/31 line around to the radius point on lot 26.

8. Provide riprap outlet protection for all pipe systems and
culverts. Specify the amount of stone to be used in
accordance with Spec 3.19 of the third edition of the Virginia
Erosion Control Handbook (VESCH).

9. Identify the limits of clearing on the plan.

10. Provide rock check dams at 100 foot intervals in all ditches.

11. Pave the left side roadside ditch on 0ld Carriage Way from
station 12+00 around the cul-de-sac to the discharge poin% and
line the right side with EC-3 matting.

12. Provide calculations for all pipe storm drain systeﬁs.
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