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Stormwater Division

MEMORANDUM

DATE: March 10,2010

TO: Michael J. Gillis, Virginia Correctional Enterprises Document Management Services

FROM: Jo Anna Ripley, Stormwater

PO: 270712

RE: Files Approved for Scanning

General File ID or BMP ID: SC005

PIN: 5920100018

Subdivision, Tract, Business or Owner
Name (if known):

Property Description:

Site Address:

Ball Metal Container

Part Locust Grove

8935 Pocahontas Trail

Drawer: 5Box 8

Agreements:(inlit€uofscandatO N

Comments

Book or Doc#: Page:
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TO: James City County Codes Compliance
101-E Mounts Bay Road
Williamsburg,VA 23187

Attn.: DarrylCook

LETTER OF TRANSMITTAL

Date:

Project:

Job No:

Data Furnished By:

{.yr#*&

We are sending:

X Herewith
Separately
Via UPS Ground
Next Day

For Approval _
Samples
Shop Drawings
Literature
Reproducible
As Built Drawings
O&M Manuals
Plans & Specifications

No Exceptions Taken
Make Corrections Shown
Rejected
Revise and Resubmit

X
See Comments

X ForYour Use

SubmittalNo. Quantity
5 Copies

Description
Record Drawings for Stormwater
Detention Pond

REMARKS:

I Gopy to File

Follow UP

Copies: tl Submittal File tr Field tr Fite tr Other tr Architect tr Owner

11OlOJeftsonArrenue . PostOfficeBoxl337 r ltleuportl,larus, Viqinia 236014337 . Tebphone O5/)5965341 o Fax (511ffw7425
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Quick TR-55 Ver.5.46 S/N;
Executed: 08:40:24 06-02-t997

Ball pre dev CN for subarea 1- 7.3ac. of
effSting site flowing to new BMp

grass area at Rt. GO-hydrologic group C

RUNOFF CURVE NUMBER SUMMARY

Subarea Area CN
Description (acres) (weighted)

7.30 gL - .r{-tr_t .d.-.o(



Quick TR-55 Ver.5.46 S/N:
Executed: 08:4A 224 06-02-L997

Ball pre dev CN for subarea L- 7.3ac. of
existing site flowing to new BMp

glrass area at Rt. 50-hydrologic group C

RUNOFF CURVE NUMBER DATA

Composite Area:

AREA CN
SURFACE DESCRIPTION (acres)

grass area at rt,. 50
existing roof and parking

2.07 74
s.23 98

COMPOSITE AREA



Quick TR-55 Ver. S.46 S/N:
Executed: 0B : 40 249 0 6-02-1,997

post dev CN Subarea L
BalI Metal 9.4ac of new area flowing to
new BMP plus 7.3 ac. of existing site for

a total of L6.7 ac to new BMP

RUNOFF CURVE NUMBER SUMIyIARY
::::::::::::::::::::::::::::::::::::::::;:::::::::::::::::::::::::

Subarea Area CN
Description (acres) (weighted)

Subarea 2 L6.71, 9t



Quick TR-55 Ver.5.46 S/N:
Executed: 08:4A 249 0 6-02-L997

post dev CN Subarea L
BaIl Metal 9.4ac of new area flowing to
new BMP plus 7.3 ac. of existing site for

a totaL of 16.7 ac to new BMP

RUNOFF CURVE NUMBER DATA

Composite Area: Subarea 2

AREA CN
SURFACE DESCRIPTION (acres)

grass
pavement or roof
detention pond surface

5.07 74
9.96 98
1_. 58 98

COMPOSITE AREA



pre Tc for subarea I-7.3 ac. Ball- MetaL existing site

Tc COMPiI|ATIONS FOR: subarea l-6.2ac
SHEET FLOW (Applicable to Tc onfy)

Quick TR-55 Ver. 5 .46 S/ll:
Executed: 08 :41-:1-5 06-02-L997 a: PRE1 . TCT

A
grass

0.1500
300) fr, 40.0

in 3.500
fL/ft o. o12s

hrs 0.09

B
Unpaved

fr 250.0
ft/ft o. o24o

ft/ s 2 .4995

hrs 0. 03

Segment ID
Surface description
Manning's roughness coeff., n
Flow length, L (totaL
Two-yr 24-hr rainfall, P2
Land slope, s

0.8
.007 * (n*L)

0.5 0.4
P2*g

S}IALLOW CONCENTRATED FLOW
Segment ID
Surface (paved or unpaved) a
Flow length, L
Watercourse slope, s

0

0.09

0 .03

0.07

:::::
0 .1_9

Avgi.V =
where:

T=L/

Csf * (s)
Unpaved Csf
Paved Csf

(3600*v)

.5

=
L5 . L345
24.3282

CHANNEL FLOW
Segment ID
Cross Sectional Fl-ow Area, a
Wetted perj-meter, Pw
Hydraulic radius, T = a/pw
Channel slope, s
Manning's roughness coeff., n

2/3 a/z
L.49 * s * s

\/=
n

Flow length, L

T=L/ (3500*V)

sq. ft
fr
fr

ft/ft

fL/ s

t-

3.14
5.30

0 .498
0.0035
0 .0L50

3 .6942

940

0.07

fr
hrs

::::::::::::
(hrs)TOTAL



Quick TR-55 Ver.5.46 S/N:
Executed: 08 :41- : 15 06-02-L997 a: pREl . TCT

SUMMARY SHEET FOR Tc oT TI COMPUTATIONS
(Solved for Time using TR-55 Methods)

pre Tc for subarea L-7 .3 ac. Ball- Metal existing site

Subarea descr. Tc or Tt Time (hrs)

subarea ]--6.2ac Tc 0.19



Quick TR-55 Ver.5.46
Executed: 08 : 41236

post dev flow

S/N:
06-02-1-997 a: POST1. TCT

from all areas to new BMP Total dr€a'= L6.7ae.

Tc COMPIITATIONS FOR:

SHEET FLOW (ApplicabLe to Tc only)
Segiment ID
Surface description
Manning's roughness c'oeff ., n
Flow length, L (totaL
Two-yr 24-hr rainfall, P2
Land slope, s

0.8
.007 * (n*L)

A
grass

fr
i-n

ft /ft

hrs

0 .1500
11_0 .0
3 .500

0. L364

0.08
0.5 0.4

P2*g
SHALLOW CONCENTRATED FLOW

Segment ID
Surface (paved or unpaved) ?
Flow length, L
Watercourse s1ope, s

0.5
Avg.V= Csf * (s)
where: Unpaved Csf = 1-5.1345

Paved Csf = 20.3282

f=I'/(3600*V)

C}IANNEL FLOW
Segment ID
Cross SectionaL Flow Area, a
Wetted perimeter, Pw
Hydraulic radius, T = a/Pw
ChanneL slope, s
Manning's roughness coeff., n

2/3 t/2
t.49 * s * s

$=
n

FLow lengt.h, L

f =L/ (3600*v)

'fr
ft / fr.

ft/ s

sq. ft
fr
ft

ft / fr.

ft/ s

fr
hrs

B
Unpaved

350.0
0 . 0200

2.281,8

2.00
2.50

0.800
0.0030
0.0L50

4 .5887

500

0 .04

hrs 0 .04

(1

0.08

0.04

= 0.04

(hrs) 0.1-6



Quick TR-55 Ver.5.46 S/N:
Executed: 0B:41,:36 06-02-1,997 a:POST1.TCT

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

post dev flow from all areas to new BMP Total dr€a'= l6.7ac.

Subarea descr. Tc or Tt Time (hrs)

Tc 0.16



Quick TR-55 Versionz 5.46 S/N: page j_

Return Frequency: 2 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution

(Z+ hr. Duration Storm)

Executed: 06 -A2-L997 A8:42:1-2
Watershed file: --> A:pREL .MOp
Hydrograph file: --> A:pRE2.HyD

Ball pre dev 7.3 AC.

Subarea AREA CN Tc * Tt precip.
Description (acres) (hrs) (hrs) (in)

Runof f la/p
(in) input/used

7.30 9L.0 o .20 0.00 3 . s0 | z.s+ .06 .1_0

* Travel time from subarea outfall to composite watershed outfall point.
Total Err€a' = 7.30 acres or 0.01-14L sa.mi-

Peak discharge = 23 cfs

Input Values Rounded Values ta/p
subarea Tc * Tt rc * Tt rnterpolated ra/pDescription (hr) (hr) (hr) (hr) (yes/tto) Messag'es

0.19 0.00 0.20 0.00 No Computed Ia/p <.1
* Travel time from subarea outfall- to composite watershed outfall point.



Quick TR-55 Version: 5.46 S/N: page 2
Return Frequency: 2 years

'.',;H;,q":iii::tii#, rHoD

Executed: 05 -02-L997 08 z 42 z1-2
Watershed fiLe: --> A:pREl- .MOp
Hydrograph file: --> A:pRE2.HyD

Ball pre dev 7.3 AC.

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall

Subarea (cf s) (hrs)

23 t2.2
Composite Watershed '23 L2.2



Quick TR-55 Version: 5.46 S/N:
Return Frequency:

TR.55 TABULAR HYDROGRAPH METHOD
Type II. Distribution

(24 hr. Duration Storm)

Executed: 06-02-L997 08:422t2
Watershed file: --> A:pREt- .MOp
Hydrograph file: --> A:pRE2.HyD

BaIl pre dev 7.3 AC.

Composite Hydrograph Summary (cfs)

Page 3
2 years

Subarea
Description

L1_. 0 l_L.3
hr hr

l_1_.5 1_1_.9 1_2.0
hr hr hr

L2.t
hr

L2.2
hr

12.3 12.4
hr hr

t4232AT2

Total (cfs) L4l- 232tL2

Subarea
Descript j-on

1,2 .5
hr

L2.6
hr

1"2.7
hr

1-2 .8
hr

13 .0
hr

:l.3.2
hr

L3.4
hr

13 .6 r.3 .8
hr hr

Total (cfs) 5

Subarea
Description

r-4.0
hr

L4.3
hr

t4 .5
hr

r_5. 0
hr

15 .5
hr

15.0
hr

1,6.5
hr

]-7.0 r-7.5
hr hr

Total (cfs)

Subarea
Description

1_8.0
hr

J-Y. U

hr
20.0
hr

22.0 26.0
hr hr

Total- (cf s) 0



Quick TR-55 Versionz 5.45 S/N:
Return Freguency:

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
Q4 hr. Duration Storm)

Executed: 06-02-L997 0824221-2
Watershed file: --> A:PRE]- .MOP
Hydrograph file: --> A:pRE2.HyD

Bal] pre dev 7.3 AC.

Page 4
2 years

Time Flow(hrs) (cf s)

l-1.0 1
11.1 1
L1,.2 1
l_1.3 1
1L.4 L
11_.5 L
1_1.6 1
LL.7 3
l-t_.8 4
r1.9 6
L2.0 L2
L2.L 2L
L2.2 23
L2.3 t4
L2.4 7
t2.5 5
t2.6 4
L2.7 3
t2.8 2
L2.9 2
1_3.0 2
L3.r_ 2
1,3.2 2
l_3 .3 2
L3.4 2
13.5 2
r3.b 1
t3.7 1_

13.8 1
1_3.9 t-
1-4.0 1_

t4.L 1_

L4.2 1_

L4.3 1
l.4.4 i-
t4.5 L

Time FIowi5:l ___1:::l
l_4.8 r-

L4.9 1
l-5.0 1
15.r_ L
L5.2 1
15.3 l_

L5.4 1
15.5 r_

r_5.6 1
1"5.7 L
r-5.8 1
15.9 1
15.0 1
15 .1 r_

L6.2 L
15.3 1
16.4 L
16 .5 r.
16.6 1
]-6.7 1
16.8 1
L6 .9 r.
t7.0 L
t7.t L
1-7.2 L
t7 .3 r_

L7 .4 l_

t7.5 1
17.6 1
1,7 .7 l_

1,7 .8 l_

L7.9 1_

L8.0 1
18 .1_ 1
L8.2 l_

r_8.3 1



L4 .5
L4.7

LB.4
r_8 .5



Quick TR-55 Versj-on z 5.46 S/N: page 5
Return Frequency: 2 years

rR- u u,ffiuff 
fiI3H:itfToX"'"oo

(Z+ hr. Duration Storm)

Executed: 05-02-1997 08z42:L2
Watershed file: --> A:pREi_ .MOp
Hydrograph file: --> A:pRE2.HyD

Ball pre dev 7.3 AC.

Time
(hrs)

Flow
(cf s)

Time
(hrs)

Flow
(cf s)

18.6
18.7
r_B .8
18.9
r.9. 0
19. r-
t9.2
r_9 .3
t9 .4
L9.5
19 .5
L9.7
19.8
L9 .9
20.0
20.L
20.2
20.3
20 .4
20.5
2A .6
24.7
20 .8
20 .9
ZL. U

21,.t
zL. z
2:j.3
2:].4
zL.3
zL.6
2L.7
21.8
2t.9
22 .0
zz.L
zz.z
zz .5

22.4
22.5
22 .6
22.7
22.8
22 .9
23 .0
23.t
23.2
23.3
23.4
23.5
23 .6
23.7
23 .8
23 .9
24 .0
24.L
24.2
24.3
24.4
24.5
24 .6
24.7
24.8
24 .9
25 .0
25.L
25.2
25.3
25.4
25.5
2s .6
25.7
25 .8
25 .9



Quick TR-55 Version: 5.46 S/N: page 1
Ret,urn Frequency: L0 years

TR-55 TABULAR I{YDROGRAPH METHOD
Type II. Distribution

(24 hr. Duration Storm)

Executed: 06-02-1997 08242:L2
Watershed file: , --> A:pRE1 .MOp
Hydrograph file: --> A:pREl-O.HyD

BaLl pre dev 7.3 AC.

Subarea AREA CN Tc * Tt precip.
Description (acres) (hrs) (hrs) (in)

Runoff la/p
(in) input/used

7.30 91.0 0.20 O.0O s. sO | +.+t .04 . Lo

* Trave1 time from subarea outfall- to composite watershed outfall point.
Total area = 7.30 acres or 0..0L141 sq.mi

Peak discharge = 4t- cfs

Input Values Rounded Values la/p
subarea Tc * Tt rc * Tt rnterpolated ra/p

Description (hr) (hr) (hr) (hr) (yes/No) Messages

0.L9 0.00 0.20 0.00 No Computed fa/p < .1

* Travel time from subarea outfall to composite watershed outfall point.



Quick TR-55 Version: 5.4G S/N. page 2
Return Freguency: L0 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution

(Zq hr. Duration Storm)

Executed: 06-A2-!997 08242:I2
Watershed fil_e: --> A:pRE1, .MOp
Hydrograph file: --> A:pREj_O.HyD

Ball pre dev 7.3 AC.

Peak Di-scharge at Time to Peak at
Composite Outfall Composite Outfall

Subarea (cf s) (hrs)

4A t2.2
Composite Watershed '4L L2.2



Quick TR-55 Version: 5.46 S/N:
Return Frequency:

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution

(Z+ hr. Duration Storm)

Executed: 05 -02-1997 08242:I2
Watershed fiLe: --> A:pRE1 .MOp
Hydrograph file: --> A:pRE10.HyD

Ball pre dev 7.3 AC.

Composite Hydrograph Summary (cfs)

Page 3
10 years

Subarea
Descripti-on

1_l_.0 t_L.3
hr hr

r_L.6 1L. 9
hr hr

12.0
hr

]-2.L
hr

L2.2
hr

t2.3 L2.4
hr hr

13254L382T11

Total (cf s) l_1 382t 4L 13z>

Subarea
Description

L2.s
hr

LZ.O
hr

]-2.7
hr

L2.8
hr

t_3 .0
hr

L3.2
hr

L3.4
hr

13 .5 1_3 .8
hr hr

Tot,al (cf s) 44

Subarea
Description

14.0
hr

14 .3
hr

L4 .6
hr

r_5 .0
hr

r-5.5
hr

16 .0
hr

16 .5
hr

L7.0 L7 .5
hr hr

Total (cfs) 12

Subarea
Description

L8 .0
hr

r-9.0
hr

20.0
hr

22.0 26.0
hr hr

Total (cfs) 111



Quick TR-55 Version: 5.46 S,/N:

'I'r-me
(hrs)

Page 4
Return Freguency: 10 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution

(24 hr. Durat,ion Storm)

Executed: 06-02-1997 08242:t2
Watershed file: --> A:PRE1 .MOP
Hydrograph file: --> A:PRE1-0.HyD

Ball pre dev 7.3 AC.

FLow
(cf s)

Time
(hrs)

Flow
(cf s)

1_1. 0
L1.1-
L1,.2
r_r-.3
LL.4
t_1.5
Ll_. 5
L1_.7
L1_. B

l_t-. 9
L2.0
L2.1-
L2 .2
L2.3
L2.4
L2.5
L2.6
L2.7
L2 .8
L2.9
13 .0
1_3 .1
L3.2
r_3 .3
13 .4
1_3 .5
r-3 .5
L3.7
r_3 .8
r-3 .9
r_4 .0
L4.L
L4.2
L4.3
L4 .4
L4.5

t
L
z
z
z
z
z
5
8

LL
2t
38
4t
25
r_3

8
7
5
4
4
4
4
3
3
3
3
z
z
z
z
z
z
z
z
z
2

L4 .8
L4 .9
15. 0
1_5. r_

t5.2
L5.3
1"5 .4
r_5.5
15.6
]-5.7
1_5.8
1_5.9
15.0
l_5. L
16.2
r-5.3
L6 .4
L5 .5
L6 .6
16.7
r-6 .8
1_6 .9
l_7.0
1,7 .r
t7 .2
a7 .3
t7 .4
L7 .5
t7 .6
1"7 .7
t7 .8
1-7.9
r.8.0
r_8 . l_
18.2
r_B .3



t4 .6
L4.7

r_8 .4
18 .5



Quick TR-55 Version: 5.46 S,/N: page 5
Return Frequency: l_0 years

TR-55 TABULAR HYDROGRAPH METHOD
Type If. Distribution

(24 hr. Duration Storm)

Executed: 06 -02-1997 OB:422a2
Watershed file: --> A:pREi- .MOp
Hydrograph file: --> A:pREt-O.HyD

Ba]L pre dev 7.3 AC.

Time
(hrs)

Flow
(cf s)

Time
(hrs)

Flow
(cf s)

18 .5
L8.7
r-8 .8
18.9
r-9.0
1-9.1
]-9.2
19 .3
]-9.4
1_9.5
t9 .6
L9.7
19 .8
L9 .9
20 .0
20.L
20.2
20.3
20.4
20.5
20 .6
20.7
20 .8
20.9
21.4
2L.t
zL. z
zt.3
2:j.4
zt .5
2t.6
2L.7
21,.8
21" .9
22.0
zz.L
22.2
22.3

22.4
22.5
22 .6
22.7
22 .8
22 .9
23 .0
23.1
23.2
23;3
23 .4
23.5
23 .6
23.7
23 .8
23 .9
24 .0
24.t
24.2
24.3
24.4
24.5
24 .6
24.7
24 .8
24 .9
25 .0
25.r
25.2
25.3
25 .4
25.5
25 .6
25.7
25 .8
25 .9



Quick TR-55 Version: 5.46 S/N: page 1
Return Frequency: 1-00 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution

(24 hr. Duration Storm)

Executed: 06 -02-1997 OBz42z72
Watershed f ile: - -> A: pREl_ .MOp
Hydrograph file: --> A:pRE100.HyD

Bal-L pre dev 7.3 AC.

subarea AREA cN Tc * Tt precip. I Runoff Ta/p
Description (acres) (hrs) (hrs) (in)- | ti"l inpur/i:sed

7.30 '91.0 o.2o 0.00 8.oo I a.sz .02 .Lo

* TraveL time from subarea outfall to composite watershed oi:tfa1I point.
Total ?rea' = 7.30 acres or 0.01L41- sq.mi

Peak discharge = 53 cfs

fnput Values Rounded Values Ia/p
Subarea Tc * Tt Tc * Tt Interpolated Ia/p

Descri-ption (hr) (hr) (hr) (hr) (yes/No) Messag.es

0.L9 0.00 0.20 0.00 No Computed ta/p <.1
* Travel time from subarea outfal-l- to composite watershed outfall point.



Quick TR-55 Versionz 5.45 S/N: page 2
Return Frequency: 100 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution

(Z+ hr. Duration Storm)

Executed: 06 -02-1-997 08:42:1-2
Watershed file: --> A:pRE1 .MOp
Hydrograph file : --> A:pREj_0O.HyD

Ball pre dev 7.3 AC.

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall

Subarea (cfs) (hrs)

63 t2.2
Composite Watershed. G3 L2.2



Quick TR-55 Version: 5.46 S/N:
Return Frequency:

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution

(Z+ hr. Duration Storm)

Execut,ed: 06 -02-]-997 08 :42 z1-2
Watershed fil-e: --> A:pRE1 .MOP
Hydrograph file : --> A:pREt-00.HyD

Ball pre dev 7.3 AC.

Composite Hydrograph Summary (cfs)

Page 3
L00 years

Subarea
Description

r_1_. 0 11.3
hr hr

1l_.6 1r_.9 L2.0
hr hr hr

L2.L
hr

1"2.2
hr

1"2.3 L2.4
hr hr

203853585Zt6

Total (cfs) 324 l6 20386358

Subarea
Description

L2.5
hr

]-2.6
hr

1-2.7
hr

L2.8
hr

L3 .0
hr

1,3.2
hr

13.4
hr

13 .5 r_3 .8
hr hr

1_0L3

Total (cfs) 471013

Subarea
Description

L4 .0
hr

1"4.3
hr

1"4 .6
hr

r-5.0
hr

L5.5
hr

L5.0
hr

r-6 .5
hr

L7 .O 17 .5
hr hr

Total (cf s) zzz

Subarea
Description

r-8.0
hr

r_9.0
hr

20.0
hr

22.0 26.0
hr hr

Total (cfs)



Quick TR-55 Version: 5.46 S/N: Page 4
Return Freguency: 100 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution

(24 hr. Duration Storm)

Executed: 05 -02-1,997 08:42 2i-2
Watershed file: --> A:PRE1 .MOP
Hydrograph file: --> A:PRELOO.HYD \

Ball pre dev 7.3 AC.

Time
(hrs)

Flow
(cf s)

Time
(hrs)

Flow
(cf s)

l_L.0
11.1
LT.2
L1.3
L1.4
Ll_.5
l_l_.6
]l-L.7
1_t_.8
11. 9
12.0
12 .L
L2.2
L2.3
L2.4
]-2.5
L2 .5
t2.7
1"2.8
12.9
r-3 .0
L3.r_
L3.2
L3 .3
L3 .4
J-5 .3
L3 .5
1,3.7
1_3 .8
r_3 .9
L4 .0
L4.T
L4.2
1,4 .3
L4.4
14 .5

2
z
2
2
3
3
4
I

t2
16
32
5B
63
38
20
L3
10
I
7
5
R

6
5
4
4
4

+
3
3
3
3
3
3
3
3

r_4 .8
L4 .9
r-5 .0
l-3 . J-

L5.2
15.3
L5.4
15 .5
r_5.5
L2. I
L5. I
L5. 9
r_5. 0
16. t-
]-6.2
r_6 .3
t6 .4
r.5 .5
L6 .6
L6.7
r_6.8
L6 .9
L7.A
17 .t
L7 .2
\7 .3
L7.4
]-t.5
L7.6
L7 .7
L7 .8
L7.9
r_8.0
L8 .1
L8.2
18.3



L4 .6
L4.7

]-8.4
18 .5



Quick TR-55 Version: 5.4G S/N: page 5
Return Frequency: 100 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution

(Z+ hr. Duration Storm)

Executed: 05 -02-L997 08 :42 :1-2
Watershed file: --> A:pREi_ .MOp
Hydrograph file: --> A:pREj-O0.HyD

8a11. pre dev 7.3 AC.

Time
(hrs)

Flow
(cf s)

Time
(hrs)

Flow
(cf s)

18.6
L8.7
r-8.8
r-8 .9
19.0
1_9.1_
t9.2
1_9 .3
L9.4
1_9 .5
L9 .6
L9.7
1_9.8
L9 .9
20.0
20.L
20.2
24.3
20 .4
20.5
20 .6
20.7
20 .8
20 .9
2t.0
ZL. L
2]-.2
2r.3
2L.4
2L.5
2L.6
2L.7
2L.8
2L.9
22 .0
22 .L
22.2
22.3

22 .4
22.5
22 .6
22.7
22 .8
22 .9
23 .0
23.1"
23.2
23.3
23.4
23.5
23 .6
23.7
z5 .6
23 .9
24 .0
24.t
24.2
24.3
24.4
24.5
24 .6
24.7
24 .8
24 .9
25 .0
25.t
25.2
25.3
25 .4
25 .5
25 .6
25.7
25 .8
25 .9



Quick TR-55 Versionz 5.46 S/N. page 1
Return Frequency: 2 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution

(Z+ hr. Duration Storm)

Executed: 05 -02-L997 08:42:46
Watershed file: --> A:POST1 .MOp
Hydrograph file: --> A:pOST2.HyD

post dev for ord and new area TorAL AREA= r-6.7 Ac.

subarea AREA cN Tc * Tt precip. I Runoff ta/pDescription (acres) (hrs) (hrs) (in) - | f i"l input/irsed
subarea 2 t6.71 9L.0 0.20 o.o0 3.50 | z.s+ .06 .t-o
* Travel time from subarea outfall to composite watershed outfall point.

Total €.r€o. = :-.6.7L acres or O.O26i_1 sq.mi
Peak dischargg = 53 cfs

fnput Values Rounded Values ta/psubarea Tc * Tt, Tc * Tt rnterpoiated. ra/pDescription (hr) (hr) (hr) (hr) (yes/No) Messages

subarea 2 0.l-6 o . oo o.2o o . o0 No comput,ed ra/p
* Travel time from subarea outfall to composite waLershed outfall point.



Quick TR-55 Version: 5.46 S/N: Pag:e 2
Return Frequency: 2 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution

(Zq hr. Duration Storm)

Executed: 06 -02-L997 08242246
Wat,ershed file: --> A:POSTI- .MOP
Hydrograph file: --> A:POST2.HYD

post dev for oLd and new area TOTAL AREA= 16.7 AC.

Peak Discharge at Time to Peak at
Composite outfal-l composite outfaLl

Subarea (cf s) (hrs)

Subarea 2 53 ]-2.2

Composite Watershed 53 L2.2



Quick TR-55 Versionz 5.46 S/N: page 3
Return Frequency: 2 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution

(24 hr. Duration St,orm)

Executed: 06 -02-L997 08242:.46
Watershed file: --> A:pOSTi_ .MOp
Hydrograph file: --> A:pOST2.HyD

post dev for old and new area TOTAL AREA= i-6.7 AC.

Composite Hydrograph Summary (cfs)

Subarea
Description

1_1.0 11.3
hr hr

l_l_.5 L1.9 L2.0
hr hr hr

t2.t
hr

L2 .2
hr

12.3 L2.4
hr hr

Subarea 2 L732534927t4

Total (cf s) T4 27 49 53 L732

Subarea
Description

t2.5
hr

L2.6
hr

L2.7
hr

12.8
hr

L3 .0
hr

t3.2
hr

1,3.4
hr

13.5 r_3.8
hr hr

Subarea 2 t_ 1_

Total (cfs) 1l_ 37

Subarea
Description

14.0
hr

L4.3
hr

t4 .6
hr

15 .0
hr

r-5.5
hr

16.0
hr

L5.5
hr

t7.o L7.5
hr hr

Subarea 2

Total (cf s) 1

Subarea
Description

r-8 .0
hr

19.0
hr

20 .0
hr

22.0
hr

26 .0
hr

Subarea 2

Total (cfs)



Quick TR-55 Version: 5.46 S,/N:
Return Frequency:

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution

(Zq hr. Durat,ion Storm)

Executed: 06 -02-L997 08242:46
Watershed file: --> A:pOSTl_ .MOp
Hydrograph file: --> A:pOST2.HyD

post dev for ol-d and new area TOTAL AREA= t_6 . 7 AC.

Page 4
2 years

Time
(hrs)

Flow
(cfs)

Time
(hrs)

Flow
(cf s)

1r-. 0
1t-.1_
Lt .2
l_1_.3
l_1 .4
L]_.5
t-1.6
LL.7
r_1.8
r-l_.9
12.O
12.L
1,2.2
t2.3
t2 .4
12.5
t2.6
t2.7
L2.8
L2.9
L3 .0
13 .1_

L3.2
J-5 .5
:l.3.4
r_3 .5
13 .6
l.3.7
1_3 .8
13 .9
L4 .0
L4.L
L4.2
r-4 .3
1,4 .4
14 .5

2
2
2
2
2
3
3
7

L0
t4
27
49
53
32
L7
l_ l_

8
7
5
6
5
+
4
4
4
4
3
3
3
3
3
3
2
2
z
2

t4 .8
1,4 .9
15.0
L5.1
L5.2
1_5.3
:j5.4
r-5.5
1_5.6
]-5.7
L5.8
15.9
15.0
L6.L
L6.2
1_6 .3
1"6.4
r_6.5
t6 .6
L5.7
r-5..8
t6 .9
L7 .0
t7.L
L7.2
L7 .3
L7 .4
L7.5
L7 .6
L7 .7
77.8
t7 .9
18. 0
l_B .1_

l.8.2
18.3



1,4 .5
]-4.7

L8 .4
18 .5



Quick TR-55 Versionz 5.46 S/N:
Return Frequency:

TR_55 TABULAR HYDROGRAPH METHOD
Type ff. Distribution

(24 hr. Duration Storm)

Executed: 05 -02-1997 08:42246
Watershed file: --> A:pOSTl_ .MOp
Hydrograph file: --> A:pOST2.HyD

post dev for o1d and new area TOTAL AIIFIA= j-6 . Z AC.

Page 5
2 years

Time
(hrs)

FIow
(cf s)

Time
(hrs)

I. J-OW
(cf s)

r_8 .6
]l-8.7
r-8.8
L8 .9
L9.0
L9. L
]-9.2
L9.3
t9 .4
19.5
1,9.6
]-9.7
19.8
t9 .9
20.0
20.t
zv.z
20.3
20 .4
20.5
20 .6
20.7
20.8
20.9
2L.0
2L.L
4L. Z
2]-.3
2t.4
zL.5
2t.6
2]-.7
21, .8
2L.9
22 .0
zz. L
24..2
22.3

1
1
L
t_
1

1
L
L
1_

1
t
1
1
1
1
I
.L

U

0
o

0
0
0
n

0
0
0
0
0
0
0
0
0
0
0
0
0

L
1
t-
t_

1
1_

1
1
1
L
1
1
1
1
1
1
l_

L
1
L
t_

t-
L
t_

l_

1
1
1
t-
L
1
l_

1_

1
1
1
1
1

22.4
22.5
22.6
22.7
zz .6
22 .9
23 .0
23.r
23.2
23.3
23.4
23.5
23 .6
23.7
23 .8
23 .9
24 .0
24.L
24.2
24.3
24.4
24.5
24 .6
24.7
24 .8
24 .9
25 .0
z3.L
25.2
25.3
25.4
25.5
25 .6
25.7
25 .8
25 .9



Quick TR-55 Version: S.4G S,/N: page 1
Return Frequency: L0 years

TR-55 TABULAR FIYDROGRAPH METHOD
Type II. Distribution

(2+ hr. Duration Storm)

Executed: 06 -02-]-997 08:42246
Watershed file: --> A:pOSTt_ .MOp
Hydrograph file: --> A:pOSTl_O.HyD

post dev for old and new area TOTAL AREA= t-G.7 AC.

Subarea AREA CN Tc * Tt precip.
Description (acres) (hrs) (hrs) (in) -

Runoff Ta/p
(in) input/used

subarea 2 t6 .7L 91. o o .20 o. o0 5.50 | +.+z .04 .1_o

* Travel time from subarea outfall to composite watershed outfall point.
Total area = 16.7L acres or O.O26Lt sq.mi

Peak discharge = 93 cfs

Input Values Rounded VaLues Ta/psubarea Tc * Tt rc * Tt rnterpolated la/pDescription (hr) (hr) (hr) (hr) (yes/uo) Messag'es

subarea 2 0.1-6 o.0o 0.20 o.o0 No computed. Ta/p

* Travel time from subarea outfall to composite watershed outfall point.



Quick TR-55 Versionz 5.45 S/N: Page :

Return FrequencY: 1-0 Yt

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribut j-on

(24, hr. Duration Storm)

Executed: 06 -02-]-997 08 242246
Watershed file: --> A:POST1 -MOP
Hydrograph f i1e: --> A: POST1O.HYD

post dev for old and new area ToTAL AREA= L6.7 AC.

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall

(cf s) (hrs)Subarea

Subarea 2 93 L2 .2

Composite Watershed 93 12 .2



Quick TR-55 Version: 5.45 S/N: page 3
Return Frequency: 10 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution

(2q hr. Duration Storm)

Executed: 05 -02-1-997 A8:42:46
Watershed file: --> A:pOSTl- .MOp
Hydrograph file: --> A:pOSTl_0.HyD

post dev for old and new area TOTAL AREA= 1-6 .7 AC.

Composi-te Hydrograph Summary (cfs)

Subarea
Description

1_L. 0 11.3
hr hr

11.6 11.9 L2.0
hr hr hr

t2.1,
hr

1"2.2
hr

12.3 12.4
hr hr

Subarea 2 2955938524 47

Total (cfs) 2956938654 4+ 47

Subarea
Description

L2.5
hr

1,2 .6
hr

t2.7
hr

t2.B
hr

13 .0
hr

t3.2
hr

13 .4
hr

13.6 13.8
hr hr

Subarea 2 t_0L2r_9 l_5

Total (cfs) r_9 l5 1-012

Subarea
Description

l_4 .0
hr

L4.3
hr

L4 .6
hr

15 .0
hr

r-5 .5
hr

r-6.0
hr

_1 b.5
hr

1"7.0 L7.5
hr hr

Subarea 2

Tota1 (cfs) 4

Subarea
Description

r-8 .0
hr

L9. 0
hr

20.0
hr

22.0 26.0
hr hr

Subarea 2

Total (cfs)



Quick TR-55 Versionz 5.45 S/N:

Time
(hrs)

Page 4
Return Freguency: 10 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution

(24 hr. Duration Storm)

Executed: 05 -O2-lgg7 08:42246
Watershed fiLe: --> A:POSTI- .MOP
Hydrograph file : --> A:POSTI-0.HYD

post, dev for o1d and new area TOTAL AREA= 1-6.7 AC.

Flow
(cf s)

Time
(hrs)

Flow
(cf s)

11. 0
1t-.1-
1-t.2
1_L.3
l-l_.4
Ll-.5
1_1_.5
Lt.7
l_1.8
1_t_.9
L2.0
t2.L
LZ. Z
L2.3
L2.4
LZ.J
L2.6
L2.7
t2.8
L2.9
r-3.0
13 .1
L3.2
1_3 .3
L3.4
L3 .5
1_3 .6
L3.7
L3 .8
L3 .9
L4 .0
L4 .L
L4.2
l-4 .3
L4.4
L4.5

3
3
4
4
4
5
5

1L
1_8

24
47
85
93
55
29
L9
1_5

L2
l_0

9
I
8
7
6
6
6
6
6
5
5
5
5
4
4

=
4

L4.8
]-4.9
15.0
15.L
L5.Z
15 .3
L5.4
r_5 .5
15 .6
L5.7
1_5. I
r_5.9
15.0
15 .1-
lo.z
r-6 .3
t6.4
r_5 .5
t6 .6
L6.7
1_5.8
L6 .9
L7.0
L7.L
L7 .2
r7 .3
L7 .4
L7.5
L7 .6
L7 .7
L7.8
L7.9
L8.0
1_8 .1
LB.2
1_B .3

4
4
4
4
4
5
J
3
3
3
3
3
3
3
3
z
2
2
2
4
2
z
z
2
z
z
2
z
z
z
z
z
z
z
z
2



1,4 .6
l-4.7

L8 .4
L8 .5



Quick TR-55 Version: 5.46 S/N:
Return Frequency:

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Dist,ribution

(Z+ hr. Duration Storm)

Executed: 06-02-L997 08:42:46
Watershed file: --> A:POST1 .MOp
Hydrograph file: --> A:pOSTlO.HyD

post dev for ol-d and new area TOTAL AREA= 1-5.7 AC.

Page 5
10 years

Time
(hrs)

Flow
(cf s)

Time
(hrs)

Flow
(cf s)

18 .5
j.8.7
18 .9
t_8 .9
19 .0
19.1
a9.2
19.3
L9.4
l_9.5
L9 .6
L9.7
1_9.8
L9.9
20.0
20.L
20.2
20.3
20.4
20.5
20 .6
20.7
20.8
20 .9
2L. A

2L.t
2L .2
21".3
2t .4
2L .5
2]-.6
21-.7
2L.8
2t.9
22 .0
zz.L
zz.z
22.3

22.4
22.5
22 .6
22.7
22.8
zz.>
23 .0
23.L
23.2
23.3
23.4
23.5
23 .6
23.7
23.8
23.9
24 .0
24.t
24.2
24.3
24.4
24.5
24 .6
24.7
24 .8
24 .9
25 .0
25.r
25.2
25.3
25 .4
25.5
25 .6
25.7
25 .8
25 .9



Quick TR-55 Version: 5.46 S/N. page l_

Return Frequency: 1_00 years

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

Executed: 05 -02-L997 OBz42:46
Watershed file: --> A:pOSTt_ .MOp
Hydrograph file: --> A:pOSTj_OO.HyD

post dev for oLd and new area TOTAL AREA= j-G.7 AC.

subarea AREA cN Tc * Tt precip. I Runoff ra/pDescription (acres) (hrs) (hrs) (in)- | ti"l input/Lsed
subarea 2 t6 .7L 9L.0 o .20 0. o0 8. oo I e .sz .02 .l_o

* Travel time from subarea outfall to composiLe watershed outfall point.
Total area = L6."71 acres or O.026l_l_ sq.mi

Peak discharge = L45 cfs

Input VaLues Rounded Values Ta/psubarea Tc * Tt rc * Tt rnt,erpolated ra/pDescription (hr) (hr) (hr) (hr) (yes/No) Messages

subarea 2 0.1-5 o.0o o.2o o.oo No computed. ta/p
* Travel time from subarea outfall to composite wat,ershed outfall point.



Quick TR-55 Version: 5.4G S/N: page 2
Return Frequency: L00 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution

(24 hr. Duration Storm)

Executed: 06 -02-]-997 08 242:46
Watershed file: --> A:pOSTi_ .MOp
Hydrograph file: --> A:pOSTj_O0.HyD

post dev for old and new area TOTAL AREA= 1-5.7 AC.

Peak Discharge at Time to Peak at
Composite outfall Composite outfalL

Subarea (cf s) (hrs)

Subarea 2 L45 L2.2

Composite Watershed L45 L2.2



Quick TR-55 Version: 5.46 S/N: Page 3
Return Frequency: 100 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribut.ion

(zq hr. Duration Storm)

Executed: 06 -A2-L997 08 242246
Watershed file: --> A:POSTI- .MOP
Hydrograph f i1e: - -> A: POSTI-O0 .HYD

post dev for old and new area TOTAL AREA= L6.7 AC.

Composite Hydrograph Summary (cfs)

Subarea
Descrj-ption

LL.0 1L.3
hr hr

11.6 t-L.9 L2.0
hr hr hr

t2.t
hr

L2.2
hr

1,2.3 L2.4
hr hr

Subarea 2 38 73 ]-34 ]-45 4587

Total (cfs) 738 38 1,34 L45 4587

Subarea
Description

]-2.5
hr

1,2 .6
hr

L2.7
hr

LZ .6
hr

13 .0
hr

t3.2
hr

1-3.4
hr

r-3.5 r_3.8
hr hr

Subarea 2 30 23 1-01_3l_8 15 L1

Total (cfs) 30 10l_ l-1_3I61823

Subarea
Description

14 .0
hr

L4.3
hr

L4 .6
hr

L5 .0
hr

r-5.5
hr

r-5 .0
hr

15 .5
hr

17.0 t7 .5
hr hr

Subarea 2

Total (cf s) 557

Subarea
Description

1_8.0
hr

L9.0
hr

20.0
hr

22.0 26.0
hr hr

Subarea 2

Total (cf s)



Quick TR-55 Versionz 5.46 S/N:

Time
(hrs)

, Page 4
Return Freguency: 1-00 years

TR-55 TABULAR HYDROGRAPH METHOD
T)4>e II. Distribut j-on

(Zq hr. Duration Storm)

Executed: 06 -02-L997 OB242:45
Watershed file: --> A:POST1 .MOP
Hydrograph file: --> A:POST100.HYD

post dev for old and new area TOTAL AREA= l-6 .7 AC.

1t-.0
1L.1-
Lt .2
1r-.3
L1.4
11_.5
11.6
]-]-.7
1_l_.8
1_r-.9
L2.0
t2.L
L2.2
t2.3
12.4
L2.5
L2.6
L2.7
L2.8
t2.9
r-3 .0
13 .1-
]-3.2
1-3 .3
L3.4
1? q

13 .6
L3.7
r_3 .8
L5.Y
14 .0
L4.L
L4.2
14.3
L4.4
r_4 .5

Flow
(cf s)

4
5
5
6
7
7
I

1_8

28
38
73

L34
1,45

87
45
30
23
18
16
t4
L3
L2
l_1
t-0
10
1_0

8
8
I
7
7
6
6
6

Time
(hrs)

L4.8
t4 .9
15.0
15. L
L5.2
15 .3
L5.4
r_5 .5
15. 6
L5.7
1_5.8
15.9
16.0
15 .1
L6.2
L6.3
L6 .4
16 .5
L6 .6
L6.7
r_5.8
L5 .9
L7 .0
L7 .L
L7.2
L7 .3
17.4
L7.5
l.7.6
L7 .7
L7 .B
1,7.9
IO. U

LB.L
L8.2
1_8 .3

Flow
(cf s)



L4 .6
14.7

18 .4
r_8 .5



Quick TR-55 Versionz 5.46 S/N: page 5
Return Frequency: 1-00 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution

(24 hr. Duration Storm)

Executed: 06 -A2-Lgg7 08242246
Watershed fiLe: --> A:POST]- .MOP
Hydrograph file : --> A:pOST1O0.HyD

post dev for old and new area TOTAL AREA= l-5.7 AC.

Time
(hrs)

Flow
(cf s)

Time
(hrs)

Flow
(cf s)

L8 .5
1,8 .7
18 .8
18. 9
19.0
1_9 .1
t9.2
1_9 .3
L9 .4
L9 .5
L9 .6
L9.7
19.8
19 .9
20.0
2A.L
20.2
20.3
20 .4
24.5
20 .6
24.7
2A .8
20 .9
2]-.0
2t.L
2t .2
2L.3
21.4
2L.5
2t.6
2L.7
2L.8
2t.9
22 .0
22.L
22.2
22.3

3
3
3
3
3
3
3
3
3
z
2
z
z
z
2
2.
2
z
2
2
2
2
z
z
2
2
z
4

2
2
2
z
2
2
z
2
2
2

22.4
22.5
22 .6
22.7
22 .8
22.9
23 .0
23.1
23.2
23.3
23.4
23.5
23 .5
23.7
23.8
23 .9
24 .0
24.L
24.2
24.3
24.4
24.5
24.6
24.7
24 .8
24 .9
25.O
25.L
25.2
25.3
25 .4
25.5
z3 -o
25.7
25 .8
25 .9



POND-2 Version: 5.L7
S/N;

BALIJ METAIJ - COMTAINER DIVTSION
DETEM|ION POND

,fames City County, Virginia

CAIJCULATED 07-L8- L997 09: l-5 :59
DISK FrLE: c:\pondpack\ba11\weMpZ .vOL

Planimeter seale: l- inch = 25 ft.

Elevation
(f r)

Planimeter
(sq. in. )

Volume
(cubic-ft)

Volume Sum
(cubic-ft)

Area A1+A2+sqr (A1*A2 )(sq.ft) (sq.ft)

50.00
51-. 00
52.00
s2 .35
56.00
s8.00
60.00
62.A0
64.00

51.40
s3 .8s
s8 .40

0.00
36.38
39.62
46 -55
53 .87
51.60
69.74
78.27
87 .22

0
22 ,739
24,763
29 , O94
33,669
38, 500
43, 5gg
48 ,9L9
54,5L3

0
22,738
7t,228
80,697
94,060

L08 , t72
L23 , O52
L38, 683
155, 071

0
7,579

23,743
9 ,4L5

a7,4,440
72 ,3.L5
82,035
92,455

l_03,381_

9,255
45, 013
15, 598

0
7 ,579

3L,322
40,737

155,17',7
227,293_
309,326
441,'78L
505 , L62

23,537 59,4Og
30,933 90,027
39,492 L16,985

Elevations with Areas fnterpolated From
The Closest Tvo Planimeter Readings

L6,834
85, 750

242,894

2
IA = (sq.rt(Areaf)

where: E1, E2
Ei
Arieal, Area2
IA

( (Ei-EL) / Gz-E1) ) * (sq. rt (Area2) -sq. rt (Area1) ) )

Closest two elevations with planimeter data
Elevat.ion at which t,o interpolate area
Areas comput,ed for pt , 82, respectively
Int,eqpolat,ed area for Ei

Increment,al volume computed by the Conic Met,hod for Reservoir Volumes.

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

where: ELI-, EL2 = Lower and upper elevations of the increment
Areal-,Area2 = Areas comput,ed for ELl- , EI'z, respectively
Volume



File: BALL3.MRG
Proj€ct: BALL METAL - COMTAINER DMSION
Location:James City County, Va.
Design: M.Gordon

LANGITEY and McDONALD, P.C.
201 Packets Court
williamsburg:, va. 23t85

Date:
Rev.: 'July L7, L997

ORFICE SIZE =
STAGE INCREMENT =
II\ruERT ELEV. =
UPPER RANGE =COEFFICIE}IT =
CONSTAMT =
TOTAI,,VOLUI\48 =

ELEV. HEAD

4 in.
0.0s ft.

50.00
52.35

0.6
0.04375
40,640 cf

FLOW

0.00
0.09
0.13
0.16
0.1,8
o.20
0.22
0.24
0.26
0.2'7
0.29
0.30
0.32
0.33
0 .34
0.3s
0.36
0 .38
0 .39
0 .40
0 .41

s0.00
s0.05
50.09
50.14
50.19
50.23
s0 .28
50.33
s0.38
50.42
54.47
50 .52
50.56
50 .5L
50.56
50.70
50.75
50 .80
50 .8s
50.89
50.94

0.00
0.05
0.09
o.L4
0.19
0.23
0 .28
0 .33
0.38
0.42
0.47
0.52
0 .56
0.6L
0.66
0.70
0.75
0.80
0.85
0.89
a.94

AVG. FI,OW R.ATE =

DETEIflffON TIME =

5.51 cfs

0.28 cfs

40.2L hrs.



File: BALL4.I{Re
Proj€ct: BALL METAL - COTSTAfNER DIV.
Location:James City Co., Va.
Design: M.Gordon
Date: July t7 , i-997
Rev.:

LANGLEY and McDONALD, P.C.
20L Packets Court
Williamsburg, Va. 23185

ORFICE SIZE
STAGE INCREMEMT
IIWERT ELEV.
UPPER RANGE
COEFFICIEI\flT
CONSTAMT
TOTAL VOLUI,IE

L8
0.08

52 .35
53 .85

0.6
0.04375

45 ' 013

FLOW

an.
fr.

AVG. FLOW RATE

DETE}il:TION TIME

0.00
2.33
3.29
4.03
4.66
5.21
5.7a
6.t6
5 .59
6.99
7 .37
7 .73
8.07
I .40
8.72
9.02
9.32
9.50
9 .88

10.15
10.42

143.53 cfs

7.1,8 cf s

L.74 hrs.

ELEV.

52.35
52.43
52.s0
52 .58
52.65
52.73
52 .80
52.88
s2.95
53 .03
53.L0
53 .18
53.25
53 .33
53 .40
53.48
53.s5
53 .63
53 .70
53 .78
s3 .85

HEAD

0.00
0.08
0.Ls
o.23
0.30
0 .38
0 .45
0.s3
0.60
0.58
0.75
0 .83
0 .90
0.98
L.05
1.13
L -20
1_.28
x.35
1,.43
L.50



Outlet Structure File: WBMp3

POND-2 Version1. S.L'I
Date Execut,ed:

. STR

S/N:
Time Executed:

Out,let St,ructure File: c:\pondpack\ba11\WBMp3 .STR
Planimeter rnpuL File: c:\pondpack\ball\WBMp2 .vOL
Rating table Output, File: c:\pondpack\ba11\wBMp3 .pr{D

Min. EIev. (ft) = 50 Max. Elev. (ft) = 59 fncr. (ftr) = .25

Additional elevations (ft) Eo be included in t,able:**************************
50 .33 s2 .3s s3 .8s

**********************************************
SYSTEM CONNECTIVITY**********************************************

Structure No. Q Table Q Table

TABLE
ORIFICE-VC
TABIJE
ORIFICE-VC
STA$TD PTPE

L
2
3
4
5

stored in file:

1
2
3
4
5

Out,flow rat,ing t,able summary was
c: \pondpack\bi11\weues - plilD



Out,let SLructure File: WBMp3

POI[D-2 Version: 5.17
Date Exeeut,ed:

. STR

S/N:
Time Executed:

***** coMposITE oII|FLOW SUMI{ARY ****

Elevation (fL) O (cfs) Cont,ributing Structures

s0.00
s0.25
50.33
50.50
50.75
51.00
5L.25
5L.50
5r_.75
s2.00
52.25
52.35
52 .50
52 -75
53.00
53 .25
53.s0
53 .75
53 .85
54,00
54.25
54.50
54.75
55.00
55 .25
s5.50
55.75
s6.00
56.2s
56 .50
56.75
57.00
57 .25
57 .50
57 .75
s8 .00
s8 .2s
58 .50
58.75
59.00

0.0
o.2
4.2
4,2
0.3
o.4
0.4
0.5
0.5
0.6
0-6
0.6
3.9
6.0
7.5
8.8
9.9

10 .8
8.2
8.9

10.0
10 .9
L1.8
1,2.6
L3.4
t4.t
14.8
15 .5
L6 .L
L6.7
17.3
L7.9
23 .t
32 .3
44,0
57 .7
73.2
90.2

101 .5
0.0

L
L
2
2
2
2
2
2
2
2
2
2+3
2+3
2+3'2 +3
2+3
2+3
2+3
2+4
2+4
2+4
2+4
2+4
2+4
2+4
2+4
2+4
2+4
2+4
2+4
2+4
2+4+5
2+4+5
2+4+5
2+4+5
2+4+5
2+4+5
2+4+5
2+4+5



Outlet Structure File: WBMp3 .STR

POND-2 Version: 5.L"7 S/N:
Date Executed: Time Executed:

(Input, Data)

TABLE
InpuC. your own rat,ing table.
E]- (ft) =50 E2 (f t) =50.33

const,ant, (ft) added to each elevation was:

E1ev. (ft) O (cf s)

s0
50.05
50.09
50.14
50.1_9
50.23
50.28
s0.33

0
.09
.1_3
.L6
.18
.2
.22
.24



Outlet, Structure File: WBMp3 .sTR

POND-2 Version: 5 . j.T S,/N:
Date Executed: Time Executed:

(rnput Dat,a)

ORTFICE.VC
Orifice - Vertical Circular

E1 eIev. (ft) ? 50 .33
E2 elev. (ft) ? 59.0
Orifice coeff.? .6
Invert elev. (fL) ? 50.00
Datum elev. (f t) ? s0. L7 rl

Diamet,er (f t) ? 0.33 Ll



Outlet Structure File: WBMp3 .STR

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

(Input DaEa)

TABLE
fnput your own rating table.
E1 (ft) =52.35 E2 (ft) =53.85

constant (ft) added to each elevation was:

Elev. (f tr) O (cf s)

52.35
52.5
52.6s
52.8
52.9s
53 .1_

53.25
53 .4
53 .55
53.7
53.85

0
3 -29
4.66
5 -7L
6.59
7 .37
8.07
8.72
9.32
9.88
L4.42



Out,let, Strrrcture File: WBMp3 . STR

POI{D-2 Version: 5.1-7
DaUe Execut.ed:

(Input Data)

ORIFICE.VC
Orifice - vertical Circular

EL eIev. (ft) ?
E2 eIev. (ft) ?
Orifice eoeff.?
Invert elev. (ftr) ?
Datum elev. (ft) ?
Diameter (fC) ?

s/N:
Time Execut.ed:

53 .85
59
.6
52.35
53 .1-0
1_.5



Out.leL Stnrcture File: WBMp3

POND-2 Version: 5 .L'l
Date Executed:

STAND
SLand

. STR

s/lr:
Time Execut,ed:

Structure No. 5
(fnput Data)

PIPE
Pipe with weir or orifice flow

El- el-ew. (ft) ?
E2 elev. (ft) ?
Crest, e1ev.'(ft) ?
Diamet,er (ft) ?
Vfeir coefficient,?

57.00
59.00
57.00
4.0
3.0

Orif ice coef f icient,? 0.6
Start, transiL,ion elev. (ft) @

Transition height (ft) ?



Outflow Rat,ing Table for St,rrrcture #i.
TABLE Input your own rating table.

Outlet St,nrcture File: WBMp3 . STR

PO1[D-2 Version: 5 -1-7
DaEe Executed:

SrlN:
Time Executed:

::T::i:i::_ _T::::?:: _ _ -

Int,erpolated from inpuu Eable
'E=Of>E2=50.33

E=Of>82=50.33
E=Of>82=50.33
E=or>E2=50.33
E=or>82=50-33
E=Or>82=50.33
E=or>82=50.33
E=Or>E2=50.33
E=of>82=50.33
E=or>82=50.33
E=Or>E,2=50.33
E=otr>E2=50.33'E - or > E2=50,33
E=or>E2=50.33
E=of>E2=50.33
E=of>E2=50.33
E=of>82=50.33
E=of>82=50.33
E=of>E2=50.33
E=or>82=50.33
E=of>E2=50.33
E=of>82=50.33
B=or>82=50.33
E=or>82=50.33
E-or>82=50.33
E=of>E2=50.33
E=of>E2=50.33
E=Or>82=50.33
E=or>F,2=50.33
E=of>82=50.33
E=of>82=50.33
B=or>E2=50.33
E=of,>82=50.33
E=of>E2=50.33
E=ot>82=50.33

:i::::i:i_ J::l
50.00
50.25
50 .33
50.50
50.75
51. 00
5L.25
5L.50
51.75
s2.00
52.25
52 .35
52.s0
52.'75
53.00
53 .25
53 .50
53 .75
53.85
54.00
54.25
54.50
54.75
55.00
55.25
55.50
55.75
56.00
56.25
s6.50
56.75
s7.00
57.25
57,50
57 .75
58.00
58.25

:_ l:::l
0.0
0.2
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0



Out,let Structure File: WBMp3

POND-2 Version: 5.L7
Date Executed:

. STR

S/N:
Time ExecuE,ed:

Outflow Rat,ing Table for Structure #1
TABLE Input, your own rating table.

Elevat,ion (ft) A (cfs) Computation Messages

58 .50
58 .7s
59.00

0.0
0.0
0.0

E=
E=
B=

or>
or>
or>

F.2=50 .33
E2=50.33
E2=50.33



Out,let St:rrcture File: WBMp3

POIilD-2 Version:. 5 .!7
Date Executed:

Outflow Rating Table
ORIFTCE-VC Orifice

. STR

s/lc:
Time Execut,ed:

for Stnrcture #2
Vertical Circular

Elevat,ion (ft) a (cf s) Computation Messages

50.00
s'o.25
s0 .33
50 .50
50.75
5r-.00
5L.25
5L.50
5L -75
s2.00
52.25
52.35
52.s0
52.75
s3 .00
s3.25
s3 .50
53 .75
s3 .85
54.00
54.25
54 .50
54.75
55.00
s5 .25
55 .50
55 .75
s5.00
56.25
56.s0
56 .75
57.00
57 .25
57 .50

0.0
0.0
0.2
0.2
0.3
0.4
o.4
0.5
0.5
0.5
0.6
0.5
0.6
0.7
0.7
0.7
0.8
0.8
0.8
0.8
0.8
0.9
0.9
0.9
0.9
L.0
1.0
L.0
1.0
r-.0
1.1
r-.1
L.1
L.L

E
E < E1=50.33
H =.L6
H =.33
H =.58
H =.83
H =L.08
H =1.33
H =1- .58
H =1-.83
II =2.08
H =2.L8
H =2.33
H =2.58'H =2.83
H =3.08
H =3.33
H =3.58
H =3.68
H =3.83
H =4.08
H =4.33
II =4.58
H =4.83
H =5.08
H =5.33
H =5.58
H =5.83
II =6.08
H =6.33
H =6.58
H =6.83
H =7.08
H =7.33



Outlet, St,ructure File: WBMp3

POIilD-2 Version: 5.i-7
DaEe Execut,ed:

. STR

s/lu:
Time Executed:

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

Elevation (ft) O (cfs) Computat,ion Messages

57 .75
58.00
58.2s
58 .50
58 .75
59.00

c-.6
H(ft) =
O(cfs)=

1_.1
a.2
t-2
t.2
t.2
0.0

H =7.58
H =7 .83
H =8.08
H =8.33
H =8.580
E = or > E2=59.0

A - 8.s529888-02 sq.ft.
Table elev. - Datum e1ev. ( 5O.L7 f t )
C * A.* sqr(29 * H)



Out,let St,ructure File: WBMP3 . STR

POIilD-2 Version z 5.t7
Date Execut,ed:

s,/N:
Time Executed:

Outflow Rating Table for Structure #3
TABLE Input, your own rating table.

Elevation (ft) 0 (cf s) Computation Messages

50.00
50 .25
50 .33
50 .50
50.75
51_.00
5L.25
51_.50
51.75
52 .00
52.25
52.35
52 .50
52.75
53 .00
53 .25
53 .50
53.75
53 ,85
s4.00
54.25
54.50
54.75
55.00
55.25
55 .50
55.75
56.00
56.25
s6 .50
56.75
57 .00
57 .25
57.50
57 .75
58.00
58.25

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0-0
0.0
0.0
3.3
5.4
6.8
8.1
9.1

10-1_
0.0
0.0
0.0
0.0
0.0
0.0
0.0
o.o
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

E
E
E
E
E < Ea=52.35
E < EL=52.35
E
E < E1=52.35
E < E1=52.35
E < E1=52.35
E

Interpolated from inpuL t,able'Interpolated from input table

rntea?olated from inpuE table
rnterpolated from input table
E=Or>E2=53.85
E = or > E2=53.85
f,=or>E2=53.85
E=of>E2=53.85
E=Of>E2=53.85
E=of>E2=53.85
E = Or > E2=53.85
E=of>E2=53.85
B=or>E2=53.85
f,=or>E2=53.85
E=Or>E2=53.85
E = of > E2=53.85
E = or > E2=53.85
E=of>82=53.85
E=or>E2=53.85
f,=Or>82=53.85
E=Or>E2=53.85
E=Or>82=53.35
E = or > E2-53.8s



Outlet, Structure File: WBMp3

POND-z Version: 5.L7
Date Executed.:

. STR

SrlN:
Time Executed:

Out,flow Rat,ing Tab1e for Strrrcture #3TABLE Input your own rat.ing table.

Elevat,ion (ft) O (cfs) Comput,ation Messages

58 .50
58 .75
59 .00

0.0
0.0
0.0

E=Of
E=Or
E=Or

E2=53 .85
E2=53 .85
E2=53 .85



Out,let Stnlcture File: WBMp3

POND-2 Version: 5.1_'7
Dat,e Executed:

Outflow Rating Tabte
ORTFICE-vC Orifice

. STR

S/N:
Time Exeeuted:

for Structure #4
vertical Circular

Elevation (ft) a (cfs) Compucat.ion Messages

s0.00
50.25
s0 .33
50.50
50.75
5r_.00
5L.25
51.50
5L.75
s2 .00
52.25
52 .35
52 .50
52.75
53 .00
s3.25
53 .50
s3 .75
s3 .8s
54.00
54.25
54 .50
54.75
55. 00
55 .25
55.50
55.75
56.00
56.25
s6 .50
55.75
57.00
57 .25
57 .50

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
7.4
8.1
9.1

10.1_
1_0 .9
tl-.7
1.2.5
L3.2
1-3 .9
1-4.5
L5.1_
1,5.7
1-6 .3
16.8
t7 .3
t7 .8

E
E < E1-=53 .85
E
E
E < E1-=53 .85
E
E
E < El-=53 .85
E
E
E < EL=53.85
E
E
E < E1=53.85.E
E < E1-=53 .85
E < E1=53.85
E
H =.750
H =.9
H =l-.l-5
H =t.4
H =L.55
H =1.9
H =2.L5
E =2.4
H =2.65
H =2.9
H =3.15
H =3.4
H =3.55
H =3.9
H =4.15
H =4.4



Out,let Stmcture File: WBMp3

POND-2 Version: 5.I'7
DaCe Executed:

. SER

s/m:
Time Executed:

Out,flow Rating Table for Structure #4
ORIFICE-VC Orifice - VerLical Circular

Elevat,ion (ft) a (cfs) Computration Messages

57 .75
58.00
58.2s
58.s0
58.75
59. 00

Q=.6
H (ft) =
O (cfs) =

18 .3
1_8 .8
19.3
L9.8
20.2
0.0

H =4.65
H =4.9
H =5.15
H =5.4
H =5.55
E=Or>F.2=59

A' = 1.767!46 sq.ft
Table elev. - Datum e1ev. ( 53.1 ft )
c * A * sqr(2g * H)



Out.let, St,ructure File: WBMp3 . STR

POIID-2 Version: 5.17
Dat,e Executed:

S/N:
Time Execut,ed:

Outflow Rating Table for StrucLure #5
STAr$D PIPE Stand Pipe with weir or orifice flow

***** INLET COilTTROL ASSUMED *****

Elevation (fL) a (cf s) Computat,ion Messages

s0.00
50.25
50 .33
50 .50
50.75
5L.00
51.25
5L.50
5t.75
52 .00
52.25
s2.35
52.50
52.75
s3 .00
s3 .25
53.s0
53 .75
53 .85
54.00
54.25
54.50
54.75
5s .00
55.25
55 .50
55.75
56. 00
56,2s
55.s0
56.75
57.00

0.0
0.0
0.0
0-0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

E
E < El-=57.00
E < E1=57.00
E < E1=57.00
E < El-=57.00
E
E
E
E
E
E
E
E' E < E1=57.00
E < E1=57.00
E < E1=57.00
E < E1-=57.00
E
E
E
E
E < E1-=57.00
E
E
E
E
E
E < El-=57.00
E < E1=57.00
E
E
Weir: H =0.0



Outlet, St,ructure File: WBMp3

POI{D-2 Versi_on: 5.L7
Date Executed:

. STR

SrlN:
Time Executed:

Outf low Rat,ing Table for St,ructure #5
STAIID PrPE Stand Pipe wit,h weir or orifice flow

***** INLET COIfiTROL ASSUMED *****

Elevat.ion (ft) a (cfs) Computat,ion Messages

57 .25
57.50
57 .75
s8 .00
58.25
58 .50
58.75
59.00

4.7
13 .3
24.5
37 .7
52.7
69.3
80.0
0.0

Weir: H =.25
Weir: H =.5
Weir: H =.750
Weir: H =1.0
Weir: H =L.25
Weir: H =1.5
Orif ice: H =1.75
E=of>E2=59.00

Weir Cw = 3 Weir length = L2.56637 ft
Orifice Co = .5 Orifice dr€d = L2.56637 sq.ft.
O (cfs) = (Cw * L * H**1.5) or (Co * A * ser(2*g*91;
No transition used, t,ransition height = 0.0
Weir equation = Orifice equation @ e1ev.= 58.60499 fL



POND-2 Version: 5.1-7 S/N:
EXECUTED: 07-18-L997 08:44:47

Page
Return Freq: 2 years

*************************************

**
**
******* ******** ********** **** * *******

.ITYD

. PND

*
* BALI, METAL - CO}flTAINER DIVTSION* ,James City Co., Va.
*

*
*
,.
*

ITITERMEDTATE ROTITING
COMPITTATIONS

Inflow Hydrograph: c : \pondpack\bal1\pOStZ
Rating Table file: c:\pondpack\balL\wBMP3

TNTTIAL CONDITIONS--- -
Elevation = 50.00 ft
OuEflow = 0.00 cfs
Storage = 0 cu-ft,

GTVEN POI{D DATA

EIJEVATION
(f r)

OIITFLOW
(cfs)

STORAGE
(cu-ft)

0
118
272
947

3 ,]-97
7,579

L3,326
]-9,L97
25,].96
3L ,322
37 ,89L
40,736
45 , LL4
52,47L
59, 904
67 ,4L3
74, ggg
82,663
85, 750
90,4O4
98,223

106,t2L
114, 098
L22 , L53
130, 289
138,504
145, 800
155,L77
:l.63,667
L72,305
18L,091-

2S/t
(cf s)

2S/t + 0
(cf s)

50.00
50 .25
s0 .33
50. s0
50.75
5L.00
5L.25
51.50
51.75
s2.00
52.25
52.35
52 .50
52.75
53.00
53 .2s
53 .50
53 .75
53.8s
54.00
54.25
54.50
54.75
55.00
55.25
55.50
55 .75
56.00
56 .25
56 .50
56.75

0.0
0.2
0.2
0.2
0.3
0.4
4.4
0.5
0.5
0.6
0.6
0.5
3.9
6.0
7.5
8.8
9.9

10 .8
8.2
8.9

10.0
1_0 .9
11.8
L2.6
L3.4
7,4.L
14.8
15 .5
16.1
L6.7
17 .3

0.0
0.7
1.5
5.3

1"7.8
42.L
74.0

t06.7
r_40.0
L74.0
2A0.5
226.3
250.6
29L.5
332 .8
374.5
4t6.7
4s9 -2
476.4
502.2
545.7
s89 .6
633 .9
678.6
723.8
769.5
815.5
862.L
909 .3
957 .2

t-006 . r-

0.0
0.9
L.7
5.5

18.1
42.5
74.4

LO7.2
140.5
t74.6
ztl.7.
226 -9
254.5
297 .5
340.3
383 .3
426 -6
474.4
484.5
5LL. L
555.7
600.s
645.7
693-.2
737 .2
783-6
830.4
877.5
925.4
973.9

l.023.4



EXECIITED
DTSK FII,ES:

07-l_8 -t997
POST2 .Hn

QB :44:47
; $TBMP3 . PND

Page 2

INTERMEDIATE ROTIT]NG
COMPI]ITATIONSGIVEN POTID DATA

ELEVATION
(f r)

OIITFLOW
(cf s)

STORAGE
(cu-f t,)

2S/t
(cf s)

2S/t + 0
(cf s)

57.00
57 .25
57.50
57 .75
58.00
58.25
58 .50
58 .75

t7 .9
23 .t
32.3
44 .0
57 .7
73.2
90.2

1-01.5

L90, CI26
L99, 113
208,352
217,744
227,29L
236 , gg4
246,85L
256,965

L055.7
L].06.2
tL57.5
]-209.7
1-262.7
13L5.5
t37L.4
L427.0

1073.5
L129.3
1_189.8
].253.7
L320.4
x389.8
L46L.6
L528 .5

?ime increment (t) = 6.0 min.



POIED-Z Version z 5 -L7 S,1N:
EXEfiIfED: 07-L8-L997 08:44:4'I

Pond File: c:\pondpack\ba11\wBMp3
Inflow Hydrograph: c:\pondpack\ba11\pOStZ
Outflow Hydrograph : c : \pondpack\ba11\ZOW

INFLOW HYDROGRAPH

Page 3
Reeurn Freq: 2 years

. PND

. HYD

. I{YD

ROI'TING COMPUTATIONS

TIME
(min)

INFLOW
(cf s)

Il..+12
(cf s)

650.0
665.0
672.O
678.0
684.0
590.0
596.0
702.0
708.0
7L4.0
720.O
726.O
732.O
738.0
744.0
750.0
756 .0
762.0
768.O
774.0
780 .0
786.0
792.O
798.0
804.0
810-0
816.0
822.O
828.0
834.0
840.0
845.0
8s2 .0
858.0
864.0
870.0
876.0
882.0
888.0
894.0
900.0
906.0
91_2. 0
9r-8 .0
924.0

2 .00
2.00
2 .00
2.00
2.00
3.00
3 .00
7. 00

10.00
14. 00
27.00
49.00
53 .00
32.00
17.00
11.00
8.00
7.00
6.00
6.00
5.00
4.00
4.00
4.00
4.00
4.00
3.00
3 .00
3 .00
3 .00
3 .00
3 .00
2.OO
2.OO
2 .00
2 .00
2.00
2 .00
2.00
2.00
2 .00
2,00
2.00
2 .00
2.00

4.0
4.0
4.0
4.0
5.0
5.0

10.0
L7 .A
24.O
41.0
76.0

102-0
85.0
49.0
28.0
L9.0
15. 0
L3 .0
]-2.0
L1.0
9.0
8.0
8.0
8.0
8.0
7.O
5.0
6.0
5.0
6.0
6.0
5.0
4.0
4.0
4.0
4.0
4.0
4.0
4.4
4.0
4.O
4.O
4.0
4.O

2S/t - O
(cf s)

zglE + O
(cf s)

o{rrFLow
(cf s)

ELEVATION
(fL)

0.0
3.6
7.2

10 .7
3-4.r
18 .5
23.9
33 .1
49.3
72.5

112.5
1_87 .3
278.L
346.8
377 .5
385.8
387.1-
383.s
378.2
372.3
365.7
357 .6
349.1
34r-.1
333.s
326.5
318 .9
311.0
303.6
296.8
290.4
284 -s
278.3
27L.8
265.9
260.6
255.8
25L.5
247 .6
244.5
242.2
240.4
239 -0
2?7 .9
237 -2

0.0
4.0
7.6

L1-.2
L4.7
19. L
24.5
33 .9
50.r.
73 .3

1L3.5
188.5
289.3
363 .1
39s.8
405.5
405.8
402.L
396 .5
390.2
383 .3
374.7
365.5
357 .1
349.1
34L.5
333 .5
324.9
317.0
309.5
302.8
296.4
289.5
282.3
27s.8
269.9
264.6
2s9.8
255 .5
25L.6
248.5
246.2
244.4
243 -O
24L.9

0.00
0.20
0.22
0.25
0.27
0 .30
0.33
0.35
0 .40
0 .40
0.50
0 .60
s .60
I .19
9.t2
9.36
9.37
9.28
9.t4
8.98
8 .80
8 .54
8.26
8.01
7 .76
7 .54
7 -26
6.96
6.68
6 -43
6.1-9
5 .95
5.51
5.26
4.94
4.65
4.39
4.16
3 .95
3.s5
3.L8
2.90
2.68
2.52
2.44

s0.00
50 .43
50.54
50 .5r,
s0. 68
50 .76
50.82
s0.91
51.05
5L.24
51.55
52.1_0
52.70
53 .13
53.32
53 .38
53 .38
s3 .36
53 .33
53.29
s3 .2s
53 .20
53. L5
53 .10
53.05
53 .01
52.96
52.9t
52.86
52.82
52.78
52.74
52.74
52 -66
52.62
52.s9
52 .55
52. s3
52.51
52.48
52 .47
52.45
52.44
52.44
52 -43



PQ1[D-2 Version: 5.17 S/N:
EXECIIfED : A7 -L8-L997 08 :44:47

******************

Pond FiIe:
Inflow Hydrograph:
Qutf,low Hydrograph:

St,arting Pond W.S.

Page 7
Return Freq: 2 years

SUMMARV OF ROIJTTNG COMPIITATIONS ******************

c : \pondpack\bal 1 \wBl*lPg
c : \pondpack\bal 1 \eOSrZ
c: \pondpack\ba11\ZOW

Elevation = 50.00 fr

. PND

.ITYD
-H:'D

***** Sumnary of Peak Outflow

Peak Inflow =
Peak Outflow =
Peak Elevation =

***** Surunary of Approxirtnt,e

Initial St,orage
Peak Storage From Storm

Tot,al Storage in Pond

and Peak EleVatiog *****

53. O0 cfs
9.37 cf s

53.38 fr

Peak Storage *****

= 0 cu-ft
= 7L,356 cu-f t

7L,356 cu-ft,

warning: Inflow hydrograph truncated on lef,t side.



PC3$D-2 Version z S .L7 S/f.f :

Pond File: c:\pondpack\baL1\wBMp3
Inf low llydrograph: c: \pondpack\ba11\pOStZ
Out,flow Hydrograph : c : \pondpack\ba11\2Ollr

Return
. PIilD
.Hm
.}I]D

I
2 years

Page
Freq:

Peak Inflow =
Peak Outflo',r =
Peak Elevation =

53.00 cfs
9.37 cfs

q? ?R fF

.HY! Qfiax =

.HYD Qmax =

EXECUTED: 0? -L8-L997
0 8 :44 :47

53.0 cfs
9.4 cf s

Flow (cfs)
0 .0 5.0 12 .0 18.0 24.0 30.0 35.0 42 .0 48.0 54.0 60.0 55.0

684.0-

690.0-

596.0-

702.O-

708.0-

7t4.Q-

724.0-

726.0-

732.A-

738.0-

744.0-

750.0-

755.0-

762.0-

758.0-

774.0-

780.0-

786.0-

792.0-

798.0-

:<*
:t*
:C*
X*
:c*
](*
X*
:(*
X*
x*
X*
x
x

x
x
x
x
x
x*
:(*
X*
X*

*1
*13

*19
*:<
*X
*X
*X
*X

*X
*](
*1ig
*X
*X
*X
*X

TIME
(min)

* File: c:\pondpack\ba11\POST2
x File: c:\pondpack\ba11\2Our



POND-z Version: S . l_Z S/w:
EXECUTED: 07-l-8 -L997 08:.44:47

GIVEN POIilD DATA

Page 1
Return Freq: 10 years

**'***********************************
**
* BALL METAIT - CONIAIMR DMSIOI{T
* ,James City Co., Va.
*
*
f,
*************************************

rnflow Hydrograph: c : \pondpack\ba11\pOStrO
Rat,ing Table f ile: c: \pondpack\bal1\.wBMp3

INTTIAI, COIIDITIONS- - - -
Elevat,ion - 50.00 ft,
Outflow = 0.00 cfs
St,oragie = 0 cu-ft

. I{YT)

. PIID

*
*
*
*
*

IMTERMEDIATE ROIIfING
COMPUTATIONS

ELEVATION
(fr)

OIITFI,OW
(cf s)

STORAGE
{cu-f t)

2s/t
(cf s)

2S/t + 0
(cf s)

50.00
50.25
50.33
s0.50
50.75
51.00
5L.25
s1,.5Q
51.75
s2.00
52.25
52.35
52 .50
52.75
s3.p0
53,25
53 .50
53 .75
53.85
54.00
54.25
54.50
54.75
55.00
s5.25
55.50
s5.75
55. 00
56.25
55.50
56.75

0.0
0.2
0.2
0.2
0.3
0.4
4.4
0.5
0.5
0.5
0.6
0.5
3.9
5.0
7.5
8.8
9.9

10.8
8.2
8.9

10.0
10.9
11.8
t2 .6
13 .4
L4.t
14 .8
15 .5
16.1
L6.7
t7 .3

0
118
272
947

3 ,197
7 ,579

13,326
L9,L97
25, L96
3L,322
37 ,89L
40,736
45 , Ll4
52,47L
59, 904
57 ,4L3
'74 , ggg
82,663
85, 750
90 ,4A4
98,223

106, 121
1L4, 098
t22 , 1,53
130, 289
138,504
146, 800
].55,L',77
L63,667
L72,345
18L, 091

0.0
0.7
1.5
5.3

a7.8
42.L
74.0

t06.7
140.0
t74.0
210 .5
226.3
2s0.6
29L.5
332 .8
374.5
4t6.7
459.2
476.4
502.2
545.7
589 .6
533 .9
678.6
723.8
769.5
815.6
852.t
909 .3
957 .2

r_006. r.

0.0
0.9
1.7
5.5

L8. L
42.5
74.4

L07.2
140.5
L74.6
ztl.t
226.9
254.5
297 .5
340.3
383 .3
426.6
470.0
484.6
511.1
555.7
600.s
645.7
69L -2
737 ,2
?83 .6
830.4
877.6
925.4
973.9

1023 .4



POND-2 Version: 5.i_T S/N:
EXECIITED t 07 -t8-1997 A8:44:.47

Page ?
Return Freq: l-0 years

****************** suMlllARy oF RottTII(G coMpttTATroNs ******************

Pond File: c:\pondpack\ba11\WBmp3 .pND
lnfLow Hydrograph: c:\pondpack\ba11\pOStrO .HYD
Outflow Hyd.rograph : c : \pondpack\ba11\x0OllT . HY:D

Start,ing Pond w-S- Elevation = 50.00 ft

***** Sunmrary of Peak Out,flow and Peak Elevat,ion *****

Peak Inflow = 93.00 cfs
Peak Outflow = L3.13 cfs
Peak ElevaLion = 55.17 ft

***** Sununary of Appr6xirhate Peak Storage *****

Initialstorage = 0cu-ft
Peak St,orage F'rom Storm = L27,549 cu-ft,

Tot,al st,orage in pond = 
--;;;-,;;;-;;:;;

Warning: Inflow hydrograph tr:trncated on left, side.



POND-2 Version z S.L7 S/N: page
Return Freq:

Pond File; c: \pondpack\ba11\WBMp3 . pIilD
Inflow Hydrograph: c:\pondpack\ba11\pOSrrO .nrD
Outflow Hydrograph: c: \pondpack\ba11\rOOW .Hn

I
10 years

EXECU:|ED: 07-L8-1997
08 :44:.4"1Peak fnflow =

Peak Out,flow =
Peak Elevat,ion =

93.00 cfs
13.13 cfs
55.t7 fr

Flow (cfs)
0.0 1"0.0 20.0 30.0 40.0 s0.0 60.0 ?0.0 80.0 90.0 L00.0 110.0

684.0-

690.0-

696.0-

702.0-

708.0-

7L4.0-

724.0-

726.O-

732.0-

738.0-

744 .0-

750.0-

?56.0-

762.0-

768.0-

774.0-

780.0-

786.0-

792.4-

?98.0-

:(*
](*
:c*
:(*
:(*
:(*
:C*
:C*
x*
x*
x*
x
x

x
x
x
x
x
x
x
x
](*
](*
1g*
X*
x

*](
*X

*14
*16

*:(
Itx
*1g
:1 1
*1
*1

*:(
*:(
*](

cfs
cfs

(min)

* File:
x FiIe:

c : \pondpack\ba11\PoSrr o
c : \pondpack\ba11\rOOffi

.Hm

. HYD
Qrnax
Qman

93 .0
13 .1



POISD-2 Versiorr: S.t7 S/N:
EXECIITED : 07-L8-L997 08:44:47

Page 1
Return Freq; L00 years

****************************.*********
*
* BAIL METAL - CONTATNER DIVISION
* 

'James CiEy Co., Va.
*
*
*
*************************************

cot[DrTroNs- - - -
50.00 fr
0.00 cf,s

0 cu-ft,

*
*
*
*
*

Inflow Hydrograph: c: \pondpack\ba11\POST100 .HYID
Rating Table file: c:\pondpack\ba11\wBMP3 .PND

INTTIAT
Elevat,ion =Out,f,low =SEorage =

GIVEN POTilD DATA,
IIiIIIERI4ED IATE ROIITING

COMPIITATIONS

EIJEVATION
(f r)

OIIfFITOW
(cf s)

STORAGE
(cu-f t)

28/t
(cf s)

29ltr + 0
(cf s)

50.00
s0.25
50 .33
50.s0
50.75
51.00
51.25
51.50
51.75
52.00
52.25
52.35
s2 .50
52.75
s3 .00
53 .25
53 .50
53.75
s3 .85
s4.00
54.25
54 .50
54.75
55.00
55.25
s5 .50
55.75
55.00
55 .25
s6 .50
56.75

0.0
0.2
0.2
4.2
0.3
0.4
0.4
0.5
0.5
0.6
0.6
0.6
3.9
5.0
7.5
8.8
9.9

L0 .8
8.2
8.9

10.0
10 .9
11.8
]',2.5
1_3.4
t4.t
14.8
15.5
15.1
l-.6.7
17 .3

0
118
272
947

3,197
7 t579

L3,326
3.9 , L9"7
25,]-96
3t ,322
37, 891
40,'736
45 , LL4
52,47l.
59, 904
67,413
74,999
82,663
85, 750
90 ,444
98,223

LA6,L2]-
114, 098
122, L53
130,289
138,504
146, 800
L55, ,77
J.63 ,667
]-72,305
191, 091

0.0
0.7
r".5
5.3

]-7.8
42. j,
14 .0

L06.7
140.0
l.74.0
210. s
226.3
254.6
291.5
332 .8
374.5
4L6.7
459.2
476.4
502.2
545.7
589 .6
633 .9
678.6
723.8
769.s
815 .6
862.4
909.3
957 -2

L006 .1

0.0
0.9
L.7
5.5

18.1_
42.5
74.4

a07 .2
140.5
t74.6
zlt.t
226.9
254.5
297 .5
340.3
383 .3
426.5
470.0
484.6
511.1
555.7
600.5
645.7
69L.2
737.2
783 .6
830.4
877.6
925.4
973.9

1023 .4



EXESIITED
DISK FII.TES:

07 -a8-L997
POST1OO .ITYD

08 z 44:47
; WBMP3 . PIID

Page 2

I}ilTERMSDTATE ROUTING
COMPIITATIONSGIVEN POND DATA

ELEVATION
(fL)

OTITFLOW
(cf s)

STORAGE
(cu-f t)

2S/t
(cf s)

zS/t + 0
(cf s)

57.00
57.25
57. s0
57 .75
58.00
s8.25
58 .50
58.75

t7 .9
23 .t
32.3
44.0
57 .7
73.2
90 -2

101.5

1"90, 026
199, 1_L3
208,352
217,744
227,29L
236,994
246 ,85L
256, 865

1055.7
1105 .2
1:_57 .5
L2A9.7
t262.7
1_315.6
L37L.4
L427.0

1073.6
1r-29.3
1189.8
L253.7
L320.4
1389.8
L46L.6
r-528.5

Time increment (t) = 6.0 min.



EXECI]TED: 07-L8-L997 08 :44:47
Page 7

Return Freq: l-00 years

* * * * * * * * * * * * ** * * * * suMl4ARy oF ROuITING COMPU:TATIONS * * * * * * * * * * * * ** * * * *

Pond, pile: c:\pondpack\ba11\WBMp3 .pND
Inflow llydrograph: c: \pondpack\ba11\pOStrOO .FryD
Outflow Hydrograph: c : \pondpack\ba11\rOOOUr .IryD

starting pond w.s. Elewation = 50.00 ft

***** Sgnrnary of Peak Outflow and Peak Elevatioll *****

Peak Inflow = L45.00 cfs
Peak Out,flow = 22.35 cf s
Peak Elevation = 57.2L ft

***** Sunrnary of ApproximaCe Peak Slorage *****

InitialSt,orage = 0cu-ft
Peak Storage From St,orm = 197,808 cu-ft
Total st,orage in Pond = 

--;;;;;;;-;;:;;

warning: rnflow hydrograph t,runeated on lefE side.



POND-2 Version: S.L7 S/N:
Return

Pond File: c: \pondpack\ba11\$iBMP3 . Pl$D
rnflow llydrograph: c : \pondpack\ba11\pOSrrOO .IfyD
Outflow Hydrograph: c: \pondpack\ba11\L00OtT .i{YD

Page I
Freq: L00 years

Peak Inflow =
Peak Out,flow =
Peak Elevat,ion =

01530

L45.00 cfs
22.35 cfs
57 .2L ft

45 50 75

EXECUTED: 07 -18- 1997
08 244:47

Flow (cfs)
90 105 L20 135 L50 165

684.0-

690.0-

596.0-

702.O-

708.0-

7L4.4-

720.0-

726.0-

732.4-

738.0-

744.Q-

?50.0-

?56-0-

762.0-

768. 0-

774.O-

780.0-

786.0-

792 .0-

798.0-

X*
X*
X*
11*
:C*
](*
](*
]C*
:C*
X*
X*
x

x
x
x
x
x
x
x
x
x
16*
X*
X*
x

*](
*X
*1

*1g
*1g
*X

*1g
*](
*X
* ii3
*X

*]i.

*x
*X

TIME
(min)

* File:
x File:

c : \pondpack\balI \POStro o
c : \pondpack\ball$ 0 OOUT

.ITY.D

. HYD
Qmax =
Qmax =

145.0 cfs
22.4 cf s





. - 1992 3.14
i

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET

(with or without an emergency spillway)

Project i':'i.-":-.':*' ":-

Iocation -,l:'il ="23;*';
Total area draining to basin:

Basin Volume Design

Wet Storage:

Available basin volume = 5li.5l,1,cu. yds. at elevation
storage - elevation cuwe)

Excavate lB,i01an. yds. to obtain required volume*.

Dry Storage:

..{-,

L. Minimum required volume = 67 c't. yds, x Total Drainage Area (acres).

67 o,t. yds. x l/e'] ' asres = 1L&1 m. yds.

2.

3.

4.

* Elevation corresponding to required volume = invert of the dewatering
orifice.

Available volume before cleanout required.

33 cu. yds. x 1/o ] acres = A- cu. yds.

Elevation corresponcling to cleanout level = Cl.,E- .

(From Storage - Elevation Curve)

Distance from invert of the dewatering orifice to cleanout level =
(Min. = 1.0 ft.)

/,05 ft.

).

6.

7. Minimum required volume = 67 cu. yds. x Total Drainage Area (acres).

67eu.yds.x i+3 acres=

m - 1.12

1,A

,-! cu. yas.



tggz 3'L4

8. Total available basin volume at crest of riser* = +fV1 cu. yds. at

elevation <"?. a . (From Storage - Elevation Cuwe)

* Minimum = 134 cu. yds./acre of total drainage area.

9. Diameter of dewatering orifice = 'b" in

10. Diameter of flexible tubing = f:! A. (diameter of dewatering orifrce
plus 2 inches).

Preliminary Design Elevatiqns

11. Crest of Riser = 5:

Top of Dam = J4 .

Design High Water = 35 5, I

Upstream Toe of Dam =, 5C: C ,

Basin Shaoe

t2. Length of Flow L =
Effective Width We

H > 2, baffles are not required Q.,1 h

If < 2, baffles are required

Runoff

13. Q2. = 53 '' .tt (From ChaPter 5)

L4. Q25 = l{4' dt (FromChaPter5)

Principal Spillway Design

15. With emgrgency spillway, required spillway capacity Qp = Qz = 

- 

tf''
(riser and barrel)

Without emergency spillway, required spillway capacity Qp = Qzs = 

- 

cfs'

(riser and barrel)

t., a'A,i*
rtt 4JJ-L

m-113



'. .1992

With emergency spillway:

Assumed

5- Crest of Emergency Spillway Elevation Crest

Without emergency spillway:

Assumed available head (h) =
*b l52

h = Desi$t High Water Elevation -

fr (Ustog al

r. f^ fr (Using Qzs)

L7. Riser diameter (DJ = *:. in- Acnral head (h)

(From Plate 3.14-8.)

Note: Avoid orifice flow conditions.

Barrel length Q) = He t? n.

Head (H) on barrel through embankment =
'f ,lb ft.

ft

18.

(From Plate 3.L+7).

Barrel diameter = *?\t9.

20.

(From Plate 3.14-8 [concrete pipe] or Plate 3.14-4. [comrgated pipe]).

Trash rack and anti-vortex device

2L.

n. Ith 0) = ft.; the sldf
ft./foot; and the minimnm length

crest or ffSrtrivation
4

il

tQn = cfs.

exit channel (s) =

Dianeter = ,: P ihches.

Height = 44 inches.

(F5om Table 3.14-D).

Required

in-

(From Table 3.14-C).

m-114

of the exit



water at principal spillwaY crest

Slope of upsaeani (z) =

Slope of pri

barrel in saturated zone (Lr) =

Number of collars required = l','! dimensrons =

Vo

ft.

(from Plate 3.L4-t2).

Final Design Elevations

25. Top of Dam = &,o
Desigu High Water = YG 8Z

Emergency Spillway Crest = ' i'tA

Principal Spillway Crest =

Dewatering Orifice Invert

Elevation of Upstream Toe of Dam
or Excavated Bottom of "Wet Storage
Area" (if excavation was performed) = *, {)

Cleanout Elevation = €e*

_ th-iFt_o 
.+_(-uru,ltu)4qf fi,Vt?

!-*i,u j,Ltgl - lt+ .&
Tr*u S*-(V",t rs's et

Fz.s.i" VIL-ur - 5b' e >

m-115



Langley. and 
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RESPONSE TO EI\-VIROI\MENTAL DTVISION REVIEW COMMENTS
PLAN SP-82.97 - BALL METAL E)(PANSION

SEPTEMBER 16. 1997

Pursuant to the review comments of August 29, t997 and our discussion yesterday with Darryl Cook,
we submit the following information in sequence with your comments:

\' 1. Sheet C-12 is revised as requested.

\"- Attachment "A" - Please find our revised Ball Metal Expansion Construction Narrative
Plan dated September L6, 1997 , which has been put onto sheet C-12 attached.

2. The orifice at elevation 50.0 was sized to provide for water quality extended draw draw dowa
over 24 hours for .93 acre feet and a 1.4 foot depth at outlet using Figure 6 - 3 of attached
document "B". The result is a requirement six square inches per row which mean 10 - 7/8 inch
diameter holes at 0.601 square inches per hole are required which establishes the requirement for
an 8 inch riser and drain and valve.

3. See Attachment *A" - On-site dry detention basin #1 conversion from temporary to permanent is
as follows:

r The steel plate with 6 inch diameter fernco fitting and 8 inch perforated pipe are replaced with the

18 inch PVC tee for the permanent orifice protection.
o The plug is removed from the 8 inch PVC drain at elevation 48.6.
o See attached.

' -' 4. Provided for now in Attachment "A'. 
;, r(r,,,,.,. { i

' (5,. Conservation easements will be provided at time when the temporarydetedtiotbasin on Colonial
' Williamsburg land is inactivated and the permanent system activated.

,lC, Provided herewith at Attachment "C" and see Drawing C-3 Drainage Area Map.

--- 7. Provided at Attachment "A" and see Drawins C-16.

\' $. Done see Drawins C-13 attached.

Provided herewith are drawings C-3, C-3 Drainage Area Map 12,13 ,t4,15,L6.

Revised to show changes, additions and notations resulting form our meeting of September 15, 1997.



BALL METAL EXPANSION CONSTRUCTION NARRATIVE PLAI\
REVISED SEPTEMBER 16. 1997

This process is designed to facilitate successfirl erosion and sediment control and allow continuous construction operations
while Ball Metal remains in continuous operation.

STEPS:

1. Install all inlet protection, silt fences, tree protection elements.

2. Install diversion ditch, temporary sediment trap and stilling basin on the Colonial Williamsburg sites.

3. Clear the Endeavor Drive access road and install construction entrance and begin clearing and grubbing on the 1 1 acre
Colonial Williamsburg site with specific emphasis on area of temporary siltation basin #2 and the 42" RCP.

4. Continue clearing on the Endeavor Drive and south roadway to the east side of site and the area of detention basin #1 .

Stop clearing on the Ball Site and combine on the Colonial Williamsburg site until temporary siltation basin #1 is
functional and the wet storage capaclty has been provided for.

5. Strip topsoil and place at stockpiles with appropriate silt fences.

6. Begin excavation at the new Balt site permanent detention basin #l and filling the Colonial Williamsburg site at the
temporary detention basin #2. Start placing fill at a point approximately 200 feet south of the head wall of the 32" X
54" drain and in the existing drainage swale. Continue filling to elevation 60 and temporary siltation basin complete.

7. Concurrent with 6 above install the 42 inch RCP storm drain across the Colonial Williamsbure filI site from the
existing storm water system to the stilling basin.

Install 24" RCP and structures from Riser in Temporary siltation basin #1 to JB #1 in Temporary Siltation Basin #2.

Install all associated drainage structures from the permanent detention basin #l such that storm water is drained through
the new permanent piping system. Block off the existing 27 inch diameter RCP from the existing curb inlet on the Ball
site so that roof and parking lot storm water flows through the new 24 nch diameter RCP to permanent detention basin
#1. Accordingly treated water from the western portion of the site will flow to the 42-inch diameter RCP and onto the
stilling basin.

A. The riser for the permanent basin functions during the initial period as a sediment basin.

B. While serving as a sediment basin the steel plate with the 6 inch diameter orifice at elevation 52.35 with 8 inch
perforated polyethylene serves as the temporary dewatering system for the dry portion.

C. The 8 inch PVC at invert 48.6 with 8 inch gate valve is for emergency drain down of the basin and remains
closed.

D. When the temporary sediment basin is converted to the permanent dry basin the steel plate and elements in "B"
above are removed and replaced with 18 inch PVC tee orifice. This tee serves as the trash protective device.

ATTAC}frffiHT'A'



8.

E. While functioning as a temporary sediment basin the 8 inch diameter opening of the perforated pipe noted at
"C" above is temporarily stopped up. Conversion from temporary to permanent will occur when the
construction work is completed and all grass and permanent finishes are installed and functioning. And
approved by James City County.

F. Upon conversion the temporary plug noted at "E'above is removed.

G. At this time the dry detention basin will fill up from elevation 50 to elevation 52.85 and the perforations in the
riser are calculated to require 24 hours for the retained water to return to elevation 50 or eventually a dry state.

H. The PVC tee on the 18 inch diameter orifice serves as its trash rack. The 18 inch diameter by 30 inch
perforated sleeve over the 8 inch diameter PVC low drain pipe seryes as its trash rack and protection.

Install the temporary riser and anti vortex device on the junction box #l which is the uphill end of the 42 inch diameter
RCP storm drain across the Colonial Williamsburg property. Temporarily block the 42 nch diameter uphill opening in
junction box #1, which is the opening for the future connection to the existing 42 inch diameter outfall from junction
box #5 at the existing Ball site. Extend 2 - 8'-0" sections of the 34x52 RCP so that the new road can be built. Provide
temporary erosion protection at the end of the 32x54 pipe in the existing swale. Accordingly the storm water from the
eastern portion of the existing Ball site will flow into the temporary detention basin and then be discharged out the 8"
diameter opening of the 10" perforated HDPE pipe into the temporary riser and junction box #l and the 42 nch
diameter RCP leading to the stilling basin.

When both temporary siltation basins #l and#2 are functioning adn approved by James Cify County, clearing, grubbing
and excavation of the remaining portions at the Ball Site.

Complete new road from Endeavor Drive and along the south boundary of the site to include the southeast loading dock
and access ramps in order to allow plant operations to use this access while construction proceeds and eliminates the
direct road access from Route 60 which then becomes the construction entrv.

A. After the roads are paved and the Endeavor Drive access activated and all permanent grass, paving, landscape,
etc. on east of site is functional to county approval , contractor will build junction box #5 as shown relocated
on these drawings and then install the 60 L.F. of 42 nch diameter RCP between junction box #5 and junction
box #l and remove the temporary riser and install the final manhole extension and grate top. Finally fill in the
temporary detention basin and bring the grades up to the finish grades shown.

B. To accomplish the later, contractor may stock pile the necessary material on the Colonial Williamsburg site.

Excavation and filling along Route 60 at the north side of the existing site will be done entirely on the Ball site which
drains through the temporary detention basin #1.

When all grading work and construction is complete and grass has taken hold, contractor will remove all temporary
sediment control elements, fill all ruts and any scoured areas and leave the site finished graded and landscaped.

9.

10.

10.

n.

2 ATTACI'hffilff 'A'
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Apn17,1997

Norrran rllason
Langley and McDonal4 p.C.
201 Packets Court
Williamsburg VA23tB5

DearMr. Mason:

,

Eaclosed a^re the pages from the Denver urban Drainage illanual.
Unfortunately, the charJs enclosed only appty to a l2-hour detention tine
for a standard perforated riser and a aO-hour detention time for a gravel-
enquedperfoxated riser. I have included the name and number oia
contact at theDenvsUrban Drainage and Flood Control District who may
have some information about sizing for diftrent drainage times.

one point to take into account with tlese charts is that the water eualitv
captre volume referred to in the Denver manual is different than the

YutT Quality volume discussed in the center's workshop. The water
Quality Capture volume only includes the Extended Detention volume in a
wet pon4 not the permanent pool volume.

Ifyou have any questiong pleasegive me a call at the above number. I
hope this information is useful.

Sincerely yoursr

fit n,,,
.)/+/ : ,Jr-=-.- r:

Deb Caraco
Center for Watershed protection

hnetter ,srr



DRATNAG E oRTTERIA MANUAL(V. 3)
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STRUCTURAL BMPsraAlNAG E CRITERIA MANUAL(V. 3)
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DRAINAGE CR|TER|A MANUALry 3) STRUCTU

10.0

8.0

6.0

=o
+ 0.60
o

E 0.40t

ot
=to. lA o.2ol

EI
ol
t o.rof

I
0.08 l-

0.6 0.8 1.0

n"quiJJ*""p"rno*1in,z l r/
Source: DougbsCoungs:tom DainageandT*tnfuzlCa.&r&,19S6. ,"{*;ra

Rev€11ee4 -@f;iiH,ffi#*"ffitffi=
l.T$#h€-fT h drr



oRTTERIA MANUAL (V 3)

Threaded CaP

Volume Level--.------:------_
Perforated Holes
Above Permanent Pool

Permanent Pool Level

ffi

Removable & Lockable
Overflow Grate for
Larger Storms

STRUCTURAL BMPs

Stifl Steel
Screen for
Trash Skimmer
Open on Top
& Bottom

Rs > 4D of Riser

Pond Bottom
Drain Valve

Permanern Pool
Skimmer\ffg,

Water Ouality
Riser Pipe (See Detail)

Notes: 1 . Alt€mete deslgns are acceptsble as.long .as the
hvdraulics orovides Ule requlred emrylng umes'

z. U'se rasn ikimmer screeni of stiff green steel
material to protect perlorated riser.lrlust exlend
from fre trci of the iiser to 2 tL below the
permanent'Pool level.

OUTLET WORKS
NOTTOSCALE

Size Base to Prevent
Hydrostatic UPlift

Notes: 1. Minimum number ol holes = 8
2. Minimum hole diameter = 1E Dia.

1-112" diameierAir
Vent in Threaded CaP

WaterQuatity
Outlet Holes

Ductile lron or
SteelPipe

WATER QUALITY
RISER PIPE
NOTTOSCALE

FTGURE 6-2. WATER QUALTTY ourlEi" FgF A WET
E}ffENDED DETENTION BASIN

9-1-1992
UDFCD

Maximum Number of Perforated Columns

Riser
Diameter

(in-)

Hole Diameter, inches

1t4' 1tt 3t4' 1

4 8 8

6 12 12 9

6 16 15 i2 ct

10 20 20 14 r0

12 24 24 18 1,2

Hole Diameter
(inJ

Area
(in.?l

't/8
1t4
3/8
1t2
5/8
3t4
7t8

0.013
0.049
0.110
0.196
0.307

'Afl;A€mgtr u E^
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CRITERIA MANUAL (V. 3) STRUCTURAL BMPs

Removable & Lockable
Overflow Grate for
Larger Storms

Threaded Cap

Water Quality Capture Volume
Leve I {includi ng 2Ol" additional
volume for sediment storage)

WaterQuality
Riser Pipe (See Detail)

Nobs: 1. The outlel pipe shall be sized to control
overllow into the concrete riser.

2. Alternate desians indude a
Hvdrobrai<e oridet (or orifice
d6sions) as lonq ai he hvdraulic
perfdrmance mEtches tris
configuration;

Gravel (1-1/2'io
3'Rock) Around

TPertorated 
Riser

ac

'=

ffi
OUTLETWORKS

NOTTOTCALE

Notss:1. Minimum numberof holes = 8
2. Minimum hole diameter = 1/8'dia

9-1-1992
UDFCD

1-112" diameterAir
Vent inThreaded Cap

Water Quality
Outlet Holes

Ductile lron or
SteelPipe

WATER QUALITY
RISER PIPE

-rc'rEffiir

FIGURE 5.2. WATER QUALITY OUTLET FOR A DRY
EXTENDED DETENTION BASIN

ooo

Maximum Number of Perlorabd Columns

Riser
Dihmeter

(inJ

Hole Diameler, in.

1t{ 1t2' 3t4' I

4 8 I
o 12 12 9

I 16 16 12 I

10 n 20 14 10

t2 24 24 18 12

Hole Diameter
tin.)

Area of Hole
(in.Z )

1t8
1t4
3t8
1t2
5/8
3/4
7t8

'l

0.013
0.049
0.110
0.'t96
0.307-<*
0.442.
0.601.
0-785 -'
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James City County Environmental Division
Stormwater Management / BMp Inspection Report

Detention and Retention pond Facilities
?tlase z-
s?-az- 77

Database Inventory No. (if known): I C oo:;i

Name of Facil irr, / 4r- (o-rgr-e-r< 7 ,l BMp No.: of o^r". a f/o //ot
Location:

Name of Owner:

Inspector:

Type of Facility: o/ro
Weather Conditions: a/t
If an inspection item is not applicable, mark NA, otherwise mark the appropriate column.

O.K 'The item checked is in adequate condition and the maintenance program is currently satisfactory.
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 lie.p the BMP operational and prevent damage to the facilify.

Provide an explanation and details in the comment corumn, if routine or urgent are tnarked.

5

l-t
Inl-r

14

(oo/

EmbankmentsandSideSlopes: QcArlZT€? Pnne, Kga

9o-" Ph n-n FevcF.

e:z€- q Pagg't-

//oa 1

Fencing or Benches

Interior Landscaping/ptanted Areas: F6fon. O Constructed Wetland/Shallow Marsh O Naturally Established Vegetation

G/ 
" 

ts e/ /n /e r(onr, Lo ,,,2 Cvy'
Cin",e/e- -77' ",//e %a n4e /s

"/t.e @- Kzr.

n>*1"/, ?.t a/
"/,

Page 1 of3



. Facility Item o.K. Routine Urgent

Water Pools O Permanent Pool (Retention Basin) 3 Shallow lvlarsh (Detention Basin)

Shoreline Erosion /- %n"
Algae

Trash & Debris I
Sediment I
Aesthetics * We/- ril-, n/u/le/.
Other

InflowStuctures lOescri'etocttions): 2 '/n//o,^,rl 
?tpeg /t::nsr)) / ,r,."on/ /,e,rc> C*uui6

Condition of Structure >a
Erosion

Trash and Debris /-
Sediment * .lfl,oor @ fi"4 %a,ae/.
Aesthetics *
Other

Principal Flow Contro Structure - Intake, Riser, etc. (Describe Location): -#C*oef RCTZlg"f ,/ C"rn. C*?
Condition of Structure d /rta /e-.Ar /ea"c 54ou s\
Conosion 'f;"%i% Z?z#6 (er* rr'c)
Trash and Debris

Sediment t
?L 9 €a,,errrT 2 / /e,-z e Etnr Bzt.

Aesthetics + Gtoe Coapr7larl
Other { HaPE L-t€ro, kAo >
Principaf Outlet Structure - Barrel, Conduit, etc. : 3 Ar'Zcp 1a /44
Condition of Structure x
Settlement x
Trash & Debris / n/ c/epZ t c/€arz fS-/ s4 zztnrs
Sediment /
Erosion I
Other d Pzefr{{ (/r-"E oTeael*c/ox/ a/z

EmergencySpinway(overfrow): rl/ort ,. 4*y' ho/rrl lrtl fhrt
Vegetation

Lining

Erosion

Trash & Debris

Other

/sepeL To ttt/-/ e /otb

)



Nuisance Type Conditions:

Su rrounding Perimeter Conditions:

Comments

tfrr".
,//o.ze,

4-,

h/c

-42 * 'P<z/r,/6
'arr/. //, 4"J

7! eo7a.e Gooo 14//
Acrer e Pcv e/, - ZVu-7a flle
?,'ii2a)-,4)Z 

" ;;.;; 6tre.

4rour €)osron O 4;er' /re ,4 "4o-, ,/to/
o I /a re/ 'f-,sy'r/p ' ch a n2e/ - h- , /, - ,re ?1.

wa'hh /rot,t/ r,te-r A-=-
<;fuefo-urr ' a4€4

U=.1 -t/F

oJ! 

*l^."W{::,as'}h

l-
overalt Environmental Division Inrernrl Rating: dLT-

//
o,r", o//o//o/

Access /[\4aintenance
Roads or Paths

C\^(c'
,-

SWMProg\B tvlP\ColnspProg\DetRet.wpd
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Ball Corporation
8935 Pocahonlas Trail
Williamsburg, VA 2glSs

Dennis L Lutz
Administrative Manaoer
Melal Beverage Coniainer Operations

Plant (757) 887.2061
Oftlce (757) BBO-t64A
Fax (7571 8AO-t669

W elnot to lo owt, plar4f !
Ftx'sal'ety and security reasons. we ask that you please abide by

the lbllowing rules:

I) All visitors entering our facility must sign the visitor log at

the security guard station or at the receptionist's desk'

2) Upon leaving the plant, all visitors should siglt out otr the

visitor's log and return safety glasses'

3) Eye and hearing protection can be obtained frorn the

receptionist or security guard, and is required in all

productitxt arcas throughout the plant'

4) Be watchful of lifl trucks. Please give them the right of way'

Slippely l1oor surfaces are collllllon so watch ytlur lixrtin-e'

51 Smoking is prohibited.

6) You tnust be accompanied by a Ball employee at all tirnes

while in our plant unless otherwise authoriT-ed'

7 ) Continuous blast of hom or signaling of flre alarttr horns atrd

strobe lights nreans evacuate building'

Ball Metal Beverage Container Operations
8935 Pocahontas Trail 'Williamsburg, VA 23185

(EMERGENCY EXIT MAP ON BACK SIDE)

42010 (4/99) 9O4O7O-41

w
Metal Beverage
Container
Operations
Williamsburg

-7il'nl F-: C/ rv' / 7',-,7;'7- n
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