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Completed construction certification
Construction Plan

Design Calculations

Watershed Map

Maintenance Agreement
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lnspection Records

Enforcement Actions
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Stormwater Management Design Calculations

James City County Commerce Center

James City County, Virginia

Prepared by:
AES Consulting Engineers

5248 Olde Towne Rd.
Williamsburg, VA 23188

(7s7) 2s3-0040

Date: March 23.2006
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James River Commerce Center - Shell Building

Stormwater Management and

Erosion and Sediment Control Narrative

The James City County Industrial Development Authority intends to construct an industrial
shell building to attract, clean, capital intensive industry to James City County. The proposed
construction consists of an 80,000 square foot shell building in the James River Commerce
Center, which is owned by both James City County and Williamsburg Development Inc. (a
division of Colonial Williamsburg).

The site of the proposed construction occupies a portion of Lot 8 as designated by the latest
Master Plan of James River Commerce Center. According to the USDA Soils Map of James
City County, the project area consists primarily of Chickahominy, Newflat and Slagle soils.
However the mapped soils were disturbed by fill, which was placed within the proposed pro-
ject area by an earthwork project at the adjacent Ball Metal Facility, during the period of De-
cember 1997 through July of 1998. Borings indicate fill depths from 2 feet to 13 feet within the
proposed limits of construction.

The project area is approximately 11.84 acres of which 8.8 acres will be disturbed by construc-
tion activity. The project will require 1.8 acres of clearing. Drainage calculations anticipate the
creation of 3.3 acres of impervious surface and include pavement of future truck access and
loading areas. In addition to the customary construction entrance, silt fence, diversion dikes
and seeding, both a sediment trap and a sediment basin have been included to protect the pro-
ject area during construction. The sediment trap will provide protection during the relocation
of an existing storm pipe. It will be removed when the by-pass is complete. The sediment ba-
sin with its diversion dikes will protect the entire site including an area allocated for future ex-
pansion. It may remain in place indefinitely.

The original development plan approved n 1996, proposed to achieve Chesapeake Bay water
qualtty requirements by eapturing drainage from 54.7 aqes of the total property and directing
it through a BMP with a permanent water volume sufficient to compensate for the entire De-
velopment of James River Commerce Center. That proposal has been re-evaluated in light of
revisions to James City County Chesapeake Bay guidelines and "as-built" measurements of the
BMP. This evaluation found that the existing BMP had sufficient volume to treat more acre-
age. Analysis shows that the existing BMP can also provide adequate channel protection
without modification until the developed area reaches the 54.7 acres originally proposed.
Since James Cify County is a partner in this development any modifications to the BMP could
be deferred until the level of development approaches this amount.
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James City County Commerce Center
STORMWATER NARRATIVE

The James City County Commerce Center, located just off of Route 60 east of
Williamsburg, Virginia, includes a best management practice (BMP) which collects the
runoff from the commercial development. This BMP was designed 1996 and intended to
satisfy the stormwater management requirements for the entire commerce center. Since
that time, James City County has upgraded the requirements for proper stormwater
management, therefore requiring modifications to the BMP in order to be compliant with
current standards prior to new development commencing at the cofllmerce center.

James City County has contracted AES Consulting Engineers to complete an
analysis of the BMP and determine what modifications, in any, need to be completed for
the development to be in compliance with the current standards. In 2003, Landmark
Design Group, Inc. modeled the entire development, using data from the original design
as well as data that was current at that time. This report references that report, dated
April 18, 2003 and Landmark Design Group Project #2002138-000.01. This report also
references record drawings of the BMP completed by Langley and McDonald, P.C.
(Landmark Design Group, Inc.), approved on 0911811996, and provided by Bernie
Farmer, Capital Projects Administrator, of James City County General Services Division.

This report includes a Hydraflow Hydrographs 2OO4 recreation of the
Landmark Design Group's model of the storm system at the James City County
Commerce Center. The data from Landmark's model was entered into Hydraflow and
then the data was analyzed to ensure the results correlated with the results obtained by
Landmark Design Group in 2003. There were small discrepancies, due to differences in
rainfall coefficients, variables, etc. between Hydraflow and Landmark's modeling
software. However, correlation between the data was obvious and it was determined that
the re-model was accurate and acceptable. Next, the pond data, based on the record
drawings, was entered into the model and the system was routed through the^pond.
Modifications were made to the pond so that it would comply with current James City
County Environmental Division standards and policies.

Below is the Hydrograph Return Period Recap's and Summary Pages for both
Part 1 & Pafi 2 of the remodeled stormwater system. Also, the hydrograph for the
reservoir routing was included as well as the pond data for the modified BMP.

S:Uobs\9322\37-James River Comm Ctr BMP Mods\Admin\Reports\Eng\932237-Drainage Report.doc
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Intrsduction:

T'lr* folldri"irlg a*ntyqis lrrrs be*n drtre ui,irrg ilre l{ydraC.tDi$t*nrl+'rqte+ b.trerlcling
S]*tfl1ai lts tar*putationnl nrelh*rtr is hassl trpon. the 5rrcced*res deqeloped by t*lr".toil.s
Conservatiorr Service tSfS) nud presente.d in technieal releases'IR-?0 atd l"R:55.

The cnlculations presented with the original plans in l99S wers b*sed ugxrn the TR -55
Tabularmcthod. The S(lS unit hSdrogaph procedure userl in HydroCAt) is less linritetl
and more pre+ise" 'Tht "existing e{rntlitisns" presentcd arc caleulated using the peitinent
data *f the *rigir**l +atraulatisns ttlprnrride,a b*sir of cornp+d$$n. fhrfe cases ofpost
developnreni co*ditions have been calculated tu show the impact of pro. gressive stilges of
denrelspnr**t. fase l:is anrsdsl sf the 1996 Foxt d*v*,lqFmenteCIrrditir:rr. CaseS
considerr lhe curr.cnr $tfftus of the devcltrpment and that more thOn 25Y+ is nst:yet so]tl or
earnnlitted lo develupment. Case J tlefilonslrstes that adequate charurel protcction can be
rnaintaind b1, relrtir.ely nrtnor chenges in the emttet riser.'fhe channel adequ*cy resnlts
are tabulated be.lorr,:
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_ Hydrograph Return Period Recap
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Hvd.
No.

Hydrograph
type

(origin)

lnflow
Hyd(s)

Peak Outflow (cfs) Hydrograph
description

1-Yr 2-Yt 3-Yr 5-Yr 1O-Yr 25-Yt 50-Yr 1OGYr

1

2

3

4

5

6

SCS Runoff

SCS Runoff

SCS Runoft

SCS Runoff

SCS Runoff

SCS Runotf

;:|;;

i,li,l lli
0.e5 

| 
1.21

7.60 | 10.44

20.52 
| 

23.1'l

22.7s 
| 

25.65

s.58 
| 

6.2e

7.77 
| 

8.88

2.07 
| 

2.2e

ts.se | 22.38

30.03 
| 

1s: Lor 2-N

33.23 
I 

25: Lor 1-N

a.te 
I 

ss: Lor 1-s

11.88 
| 

45: LOT 2-S

z.ea 
I 

ss: RoAD ro 6-5

28.91 | 65: LOT 4-N

D:FIUAU I(,ti-/

il
oc.u r 

I 
dD: LLI z+-M

21.53 
I 

es: Lor 3-s

27.20 
| 

10S: Lor4-s

25.88 
| 

115: Lor 6-N

12.64 
| 

12s: Lor5

24.84 
| 

13S: Lor 6-M

z.sz 
I 

tss: RoW ro INLET 6-i5

24.51 
| 

165: Lor6-S

15.37 | 17S: ROW LOT 10

e 
I 

scs Runoff

10 
| 
ScS Runoff

11 
| 
ScS Runoff

12 
| 
ScS Runoff

13 
| 
scs Runoft

14 
| 
ScS Runoff

15 
| 
scs nunott

,r: 
l:::::::

5.63

6.87

6.68

3.33

6.38

0.83

6.29

5.03

7.75

9.56

9.23

4.58

8.83

1.06

8.72

6.45

14.82 
| 

16.66

18.s8 
| 

20.e4

17.n 
| 

1e.ee

8.72 
| 

e.7e

17.03 
| 

1e.17

1.81 
| 

2.01

16.81 
| 

18.s2

11.03 | 12.22

18 
| 
scs Runoff 

I --le lReach | 1

20 
lneacn l,21 
| 
Combine 

I 
3, 20

22 f nea"t | 
"'ttl23 |Combine |4,22

24 ln"""n | ,.tl25 
lneacn I 

t
26 

| 

combine 
16,24,2s27 

lneacn I 
,u

28 
lneacn l,2e 
f 
combine 

18,27,28
30 lReacn I zs

"."' 
I 

roD: rr\Jvv rrul

10.70 
I 

1eS: CoLUMB|A ROAD / SHoULDE

30.00 
| 

lR: 6-1 ro 6-4

33.28 
| 

2R: &2 rO 6-3

3e.64 
I 

3s+2R

3e.72 
| 

3R: 6-3T0 6-4

48.04 
| 

4s+3R

48.17 
| 

4R: 6-4 To 6-6

z.ss 
I 

sn: 6-5 ro 6-6

70.11 
I 

63+4R+5R

70]7 
| 

6R: 6-6 ro 6-8

s.o+ 
| 

zn: 6-7 To 6-8

107.03 I 8S+6R+7R

107.68 | 8R:6-8To6-10

i.68 
| 

8.50

20.46 
i 

23.07

22.7e 
| 

2s.65

27.12 
| 

30.s5

27j3 
| 

30.55

32.37 
| 

36.64

'ill 
| 

':,';

::';l lll
3.61 

| 
4.00

72.15 | 81.6e

,r.0, I s2.14

3.51

7.34

8.44

10.04

10.06

11.43

11.31

0.93

15.86

15.62

'1.62

24.83

24.49

4.50

10.38

11.77

13.97

14.00

16.19

16.14

1.20

22.96

22.79

2.09

35.61

35.53

;Proi. 
tile: 932237-remodel of existing BMP (pan 1).gpw Tuesday, Mar 20 20A7,8:26 AM
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- Hydrograph Return Period Recap
T

I
Hyd.
No.

Hydrograph
type

(origin)

lnflow
Hyd(s)

Peak Outflow (cfs) Hydrograph
description

1-Yr 2-Yr 3-Yr 5-Yr 1o-Yr 25-Yt 50-Yr 100-Yr

.l
rl

rl

rl

rl

I
I
I
I
I

31 
| 

Reacn

32 
f 

combine

33 
| 

neacn

34 
| 

Reacn

35 
| 

combine

36 
| 

neacn

37 
| 

neactr

38 
| 
combine

3e 
I 

neacn

40 
lcombine41 
| 

neacn

42 
| 

neacn

43 
| 

neacn

44 
lcombine4s 
I 

neacn

46 lCombine

4z I n.r"r'

I'1,.,
I 
10,30,311 34.e1

l* lu.tt
I rr I 6.6e

e,se,sal 42.52

35 
| 

42.14

;; 
| 
,Ir

;'., 
I 
il;:

40 
I 

48.63

15 
I 

6.30

16 
I 

5.06

17,43 
| 

7.2?

44 
| 

7.23

"^, 

1'llll
I

I

lr|ltlllI

7.8'l

50.05

50.04

9.24

61.00

60.83

8.84

69.46

69.59

69.78

69.86

8.72

6.49

9.31

9.30

86.30

86.09

14.e5 
i 

16.80

100.17 
I 

113.38

'lllll'll,l

"lJ,iil"lJ,'J
17.07 

| 
1e.22

13e.20 
| 

1s7.30

13e.61 
| 

157.53

140.11 
I 

158.08

140.38 
I 

158.68

16.84 
I 

18.e6

11.11 
112.31

15.e3 
| 

17.65

15.e4 
| 

17.66

172.66 l't94.67

,rr,o | ,nu.',"

| 
21.72 

| 
eR: 6-e ro 6-10

148.36 
I 

10S+8R+eR

14e.24 
I 

10R: 6-10 To 6-12

2s.e5 
I 

11R: 6-11 To 6-12

180.e4 
I 

12S +'l0R + 11R

181.03 
I 

12R:6-12T06-14

24.es 
I 

13R: 6-13 To 6-14

204.e6 
I 

12R+13R

205.37 
| 

14R: 6-14 To 6-15

206.40 
i 

15S+14R

2o7.4o 
| 

15R: 6-15 To 6-1e

24.5e 
| 

16R: 6-16 To 6-1e

15.4e 
| 

17R:6-17To6-18

22.20 
| 

18S+ 17R

22.22 
| 

18R: 6-18 To 6-1e

256.2'l | 19S+ 15R+16R+ 18R

2se.81 | rr*, u-,, To 6-21

1Proj. file:932237-remodel of existing BMP (part 1).gpw
I

Tuesday, Mar 2A 2AA7,8:26 AM
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. Hydrograph Summary Report
I
I
rl

rl

rl
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Hvd.
No.

Hydrograph
type

(origin)

Peak
flow
(cfs)

Time
interval
(min)

Time to
peak
(min)

Volume

(cuft)

Inflow
hyd(s)

Maximum
elevation

(ft)

Maxlmum
storage
(cuft)

Hydrograph
description

1 
| 

ScS Runotf

2 
lscs 

Runoff

3 
| 
ScS Runoff

a 
I 

ScS Runoff

5 
| 
ScS Runoff

6 
lScS 

Runoff

7 
lScS 

Runotf

8 
lScS 

Runoff

s 
I 
scs nunoft

'to 
I 
scs nunott

11 | ScS Runotf

7.60

8.53

2.05

2.42

0.95

7.60

't.62

9.20

5.63

6.87

6.68

1

1

1

1

1

1

1

1

1

1

1

727

722

733

719

715

717

715

717

718

728

721

I 
zs,zss

l?;:r'

ll:lll
I 

14,550

I 
3,146

I 
17,61e

| 
11,488

| 
24,Mo

I ::::'

1S: LOT 2-N

25: LOT 1-N

35: LOT 1-S

4S: LOT 2-S

55: ROAD TO 6-5

65: LOT 4-N

75: ROAD TO 6-7

8S: LOT 4-M

95: LOT 3-S

10S: LOT 4-S

11S: LOT 6-N

rl

ll rg
tl

I'oll 1s
tlll ra

::TH I :';

I

I

I
I

,r; 
I 
;;;t

ii 
l:::::

13S: LOT 6-M

15S: ROW TO INLET 6-15

165: LOT 6-S

17 
| 
scs Runoff

18 
| 

ScS Runoff

1e 
I 

neactr

20 
| 

neacn

21 
| 

combine

22 
| 

neacn

23 
| 

combine

24 
| 

neach

25 
| 

neacn

26 
| 

combine

27 
| 

neacn

28 
| 

neacn

2e 
I 

combine

30 I Reach

2.23

3.51

7.U

8.44

10.of

10.06

11.43

11.31

0.93

15.86

15.62

1.62

24.83

24.49

1

1

I

1

1

1

1

1

1

{
I

1

1

i

I ,,:,
I

l::
| 

724

t::
| 

723

I::
| 

718

| 
72o

| 716

| 
,,,

l"'
I

I

l.;;;

I 
t::.

122,s61

131,715

| 
31,714

| 
36,823

I 
;:::'

I 
s3,063

I 
:::',

lii,iiz
I

I

I

2

3,20

21

4,22

23

5

6,24,25

26

7

8,27,28

29

18S: ROW CUL-DE-SAC

195: COLUMBIA ROAD / SHOULDE

1R: 6-1 TO 6-4

2R:6-2 TO 6-3

3S+2R

3R: 6-3 TO 6-4

45+3R

4R: 6-4 TO 6-6

5R: 6-5 TO 6-6

65+4R+5R

6R: 6-6 TO 6-8

7R: 6-7 TO 6-8

8S+6R+7R

8R: 6-8 TO 6-10

932237-remodel of existing BMP (pa t RFUpYY Period: 1 Year Tuesday, Mar 20 2OO7,8:33 AM
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. Hydrograph Summary Report
I
I
I
t
t

Hyd.
No.

Hydrograph
type

(origin)

Peak
flow
(cfs)

Time
interval
(min)

Time to
peak
(min)

Volume

(cuft)

Inflow
hyd(s)

Maximum
elevation

(ft)

Maximum
storage
(cuft)

Hydrograph
description

"; 
l::::""33 
| 

neacn

u 
I 

neacn

: l::l-

c-oc

34.91

34.71

6.69

42.52

42.14

639

1

1

I

1

{

1

I

718

719

721

722

720

722

7r!1,

11,487

109,753

't09,752

16,895

132,616

132,615

17 1Ae,

I
10,30, 31

32

11

12,33,34

35

9R: 6-9 TO 6-10

'l0S+8R+9R

10R: 6-10 TO 6-12

11R: 6-1'l TO 6-12

12S+10R+11R

12R:6-'|2 TO 6-14

38 lcombine l4B.4B I 1 | 722 lue,zza lso,sz | __ | __ lrzn*rsn
3s lR"r.rr loro I t | 'rr" l roorro I oo | | 1.,^^.,.

:l ,. lco'nn" lo,un I ' 1,," l,r;:.,; l'.,;; I I . l;;;;'
ll "' ln"".n lo'u. I , l,,o 1,u,,,,n I * I I l,u*,u.,uro6-1e
142 lReach lo.so I r I tzs lro,sso I rs | ------ | ___-_- lron,o_roro6_1e

ll 
* l*"""n l'* I ' | ',' l,,,ouo | '. I I 1,,",u-,,ro6.18

144 lcombine 17.27 | 1 | 718 lrs,s+s ltz,+e | -- | ------ lras*rzn
jou ln"""n lrr" I .' | "n I'u,no, | * | I l,r*,u-,rro6-1e
lou lcomoine luo.o. | ., | ,r" Irn',.,n, lrooro"l,o I l..o,rEo.{^n

47 lReach 15e.60 | 1 | 724 11s1,102 | +o | --- | ------ lrsn,o_rsro6-21

932237-remodel of existing BMP (pa t mFgpyv Period: 1 Year Tuesday, Mar 20 2OO7,8:33 AM
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Hydrograph Summary Report
I

I
I
I
I
I
I
I

Hvd.
No.

Hydrograph
type

(origln)

Peak
flow
(cfs)

Time
interval
(min)

Time to
peak
(min)

Volume

(cuft)

Inflow
hyd(s)

Maximum
elevation

(ft)

Maximum
storage
(cuft)

Hydrograph
description

1S: LOT2-N

25: LOT 1-N

35: LOT 1-S

45: LOT 2-S

55: ROAD TO 6-5

65: LOT 4-N

75: ROAD TO 6-7

8S: LOT 4-M

95: LOT 3-S

10S: LOT 4-S

11S: LOT 6-N

12S: LOT 5

135: LOT 6-M

15S: ROW TO INLET 6-15

1 
| 

scs Runoff

2 
| 

scs Runoff

3 
| 

ScS Runoff

+ 
| 

Scs Runoff

5 
| 
Scs Runoff

6 
| 
Scs Runotr

7 
| 

scs Runoff

I 
I 

scs Runotf

e 
I 

scs Runotf

'10 
| 
Scs Runoff

11 
| 
scs Runoff

12 
| 
scs Runotf

13 
| 
scs nunott

14 | SCS Runotf

10.57

11.82

2.86

3.59

1.21

10.44

2.07

12.U

7.75

9.56

9.23

4.58

8.83

1.06

727

722

733

7',t9

715

7't6

715

716

717

728

721

715

722

715

35,960

32,006

12,203

7,587

2,400

20,281

4,1 01

24,559

16,013

34,06s

23,55'l

8,318

23,925

2,100

1

'l

1

!

1

I

1

I

I

I

I

1

1

1

I

I

t--
I :_
t..-...
It--
II--t-t-l--
It--
l_-t-----
I

1

2

3,20

21

4,22

23

5

6,24,25

26

7

8,27,28

29

17S: ROW LOT 10

18S: ROW CUL-DE-SAC

195: COLUMBIA ROAD / SHOULDE

1R:6-1 TO 6-4

2R: 6-2 TO 6-3

35+2R

3R: 6-3 TO 6-4

45+3R

4R: 6-4 TO 6-6

5R: 6-5 TO 6-6

65+4R+5R

6R: 6-6 TO 6-8

7R: 6-7 TO 6-8

8S+6R+7R

8R: 6-8 TO 6-10

14,413

6,381

8,902

35,958

32,0O4

44,207

44,206

51,793

51,791

2,277

74,U8

74,U7

4,100

103,007

103,006

16 
| 
scs Runoff

17 
| 
scs Runoff

18 
| 
scs Runoff

le 
I 

Reach

20 
| 

neacrr

21 
| 

combine

22 
| 

Reach

23 
lcombine24 
| 

neacn

25 
| 

neacn

26 
| 

combine

27 
| 

neacn

28 
| 

neacn

2s 
lcombine30 | Reach

6.45

2.85

4.50

10.38

11.77

13.97

14.00

16.19

16.14

1.20

22.96

22.79

2.A9

35.61

35.53

717

717

7't5

729

723

724

724

722

724

716

718

720

716

718

719

I

1

{

4

1

1

1

1

{

I

I

I

I

I

I

I

I

I

I

I-l
I
I

I

I

I

I

I

I

I

I

I

1
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I
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I
I

Hyd'
No.

Hydrograph
type

(origin)

Peak
flow
(cfs)

Time
interval
(min)

Time to
peak
(min)

Volume

(cuft)

Inflow
hyd(s)

Maximum
elevation

(ft)

Maximum
storage
(cuft)

Hydrograph
description

31 
| 

Reach

s2 
lcombine33 
| 

neacrr

34 
| 

neacn

35 
lcombine36 
| 

Reach

s7 
| 

neactr

38 
lcombine

3e 
I 

neactr

40 
f 

comuine

41 
| 

Reacn

42 
| 

neacn

4s 
I 

neacn

44 
lcomolne

45 
| 

neacrr

46 
| 

combine

47 | Reach

7.81

50.0s

50.04

9.24

61.00

60.83

8.84

69.46

69.59

69.78

69.86

8.72

6.49

9.31

9.30

86.30

86.09

1

I

I

I

1

1

1

1

1

I

I

I

1

1

1

1

7'18

719

720

722

724

721

723

721

722

722

723

723

718

718

719

722

723

16,012

153,084

153,084

23,550

184,953

184,953

23,924

208,877

208,877

210,977

210,977

23,607

14,4't2

20,794

20,793

2M,280

264,279

'l
10,30,31 

|

::l
"'::'*I

..,; 
I38 
I14,3s 
I40 
1

t:l
,,:^ 

I
18, 41,42,15

I

I

I

I

9R: 6-9 TO 6-10

10S+8R+9R

10R: 6-10 TO 6-12

11R:6-11 TO6-12

12S+10R+11R

12R:6-12 TO 6-14

13R: &13 TO 6-14

12R + 13R

14R: 6-14 TO 6-15

15S + 14R

15R: 6-15 TO 6-19

16R: 6-16 TO 6-19

17R: 6-17 TO 6-18

18S + 17R

18R: 6-18 TO 6-19

195+15R+16R+18R

19R: 6-19 TO 6-21

932237-remodel of existing BMP (pa tRFUpw Period: 2Year Tuesday, Mar 20 2AO7,8:33 AM
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Hydrograph Summ ary Report

I
I

Hyd.
No.

Hydrograph
type

(origin)

Peak
flow
(cfs)

Time
interval
(min)

Time to
peak
(min)

Volume

(cuft)

Inflow
hyd(s)

Maximum
elevation

(ft)

Maximum
stolage
(cuft)

Hydrograph
description

I
I
I

1

2

3

4

5

| 15: LOT 2-N
I

I

| 25: LOT l-N
I

35: LOT 1-S

45: LOT 2-S

55: ROAD TO 6-5

65: LOT 4-N

75: ROAD TO 6-7

8S: LOT 4-M

95: LOT 3-S

10S: LOT 4-S

'l 1S: LOT 6-N

125: LOT 5

13S: LOT 6-M

15S: ROW TO INLET 6-15

165: LOT 6-5

175: ROW LOT 10

18S: ROW CUL-DE-SAC

195: COLUMBIA ROAD / SHOULDE

1R: 6-1 TO 6-4

2R:6-2 TO 6-3

35+2R

3R: 6-3 TO 6-4

45+3R

4R: 6-4 TO 6-6

5R: 6-5 TO 6-6

65+4R+5R

6R: 6-6 TO 6-8

7R: 6-7 TO 6-8

8S+6R+7R

8R: 6-8 TO 6-10

t

1

{

'l

1

I

1

1

a

I

1

1

1

1

1

1

1

1

1

1

1

1

1

I

1

1

1

I

SCS Runoff

SCS Runoff

SCS Runoff

SCS Runoff

SCS Runoff

SCS Runotf

SCS Runoff

SCS Runoff

SCS Runotf

SCS Runoff

SCS Runotf

SCS Runoff

SCS Runoff

SCS Runotf

SCS Runotf

iCS Runotf

ICS Runoff

iCS Runoff

leach

leach

)ombine

leach

)ombine

leach

leach

)ombine

leach

ieach

iombine

each

| 20.s2
I

I

| 22.7e
I

I

I 5.58
I

I

| 7.77
I

| 2.07
I

I r s.sz

3.54

24.12

't4.82

't 8.58

17.77

8.72

17.03

1.81

16.81

11.03

4.89

7.68

20.46

22.79

27.12

27.13

32.37

32.37

2.O9

47.O3

47.O5

3.61

72.15

72.48

1

2

3,20

21

4,22

23

5

6,24,25

26

7

8,27,28

29

727 
| 

71,281

722 
| 

63,443

733 
| 

24,18s

718 
| 

16,6e7

715 
| 

4,258

716 
| 

40,201

715 
I 

7,274

716 
| 

48,681

717 
:|31,741728 
I 

67,526

721 
| 

46,684

715 
| 

16,48e

722 
| 

47,425

715 
| 

3,725

722 
| 

46,7s7

717 
| 

25,5il

717 
111,318715 
I 

1s,78e

728 
I71,27e723 
| 

63,442

723 
I 

87,630

724 
| 

87,630

722 
| 

104,327

722 
| 

104,327

716 
I 

4,2s7

718 
I 

148,785

71s 
| 

148,785

716 
| 

7,273

717 
| 

2u,73e

718 t 204.740

7

8

I

10

11

12

13

14

15

16

17

18 l,
I,r: 

l;

;l:
23 

l.

:l:
26 

l,
':" 

l:re 
l.r0 lF

I

I

I

1932237-remodel 
of existing BMP (pa t RF$FYY Period: 10 Year Tuesday, Mar 20 2AO7,8:33 AM
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- Hydrograph Summary Report
I
I

Hyd.
No.

Hydrograph
type

(origin)

Peak
flow
(cfs)

Time
interval
(min)

Time to
peak
(min)

Volume

(cuft)

Inflow
hyd(s)

Maximum
elevation

(ft)

Maximum
storage
(cuft)

Hydrograph
description

rl

rl

rl

I
I
!
I
I
I
I
I

i 
l::il""

; lxl35 
f 

combine

36 
| 

neactr

37 
| 

Reacn

38 
lcombine3e 
I 

neacn

40 
f 

combine

^; 
l::::43 
| 

neacn

44 
lcombine45 
| 

neacn

46 lCombine

47 | n"""n

14.95

100.'t7

100.89

17.79

122.60

122.90

't7.07

139.20

139.61

140.'t 1

140.38

16.84

11.1 1

15.93

15.94

172.66

172.70

1

1

I

t

I

1

I
I

1

1

1

1

1

1

1

4

718

718

719

721

715

720

722

720

721

72'l

721

722

718

718

719

721

722

31,741

304,006

304,007

46,684

367,179

367,181

47,425

414,605

414,616

418,342

418,371

46,796

25,564

36,882

36,882

517,838

517,856

.l
,.,;,.' 

I

::l
12,33,34 

|35 1

131*; 
I14,3e 
I40 1

151

";l
,r, o',, or,fu

461

I

I

I

I

I

9R: 6-9 TO 6-10

10S+8R+9R

10R: 6-10 TO 6-12

11R:6-11 TO6-12

12S + 10R + 11R

12R: 6-12 TO 6-14

13R: 6-13 TO 6-14

12R + 13R

14R: 6-14 TO 6-15

15S + 14R

'l5R: 6-'15 TO 6-19

16R: 6-16 TO 6-19

17R:6-17 TO 6-18

18S + 17R

18R: 6-18 TO 6-19

195+15R+16R+18R

19R: 6-1 9 TO 6-21

1932237-remodel 
of existing BMP (pa t RFUtrw Period: 10 Year Tuesday, Mar 20 2007,8:33 AM
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_ Hydrograph Summary Report
I
tl

rl

rl

rl

ll

Hyd.
No.

Hydrograph
type

(origin)

Peak
flow
(cfs)

Time
interval
(min)

Time to
peak
(min)

Volume

(cuft)

Inflow
hyd(s)

Maximum
elevation

(ft)

Maximum
storage
(cuft)

Hydrograph
description

1

2

3

4

5

o

7

I
o

SCS Runoff

SCS Runoff

SCS Runotf

SCS Runoff

SCS Runoff

SCS Runoff

SCS Runoff

SCS Runotf

SllQ FL rnnff

23.1'l

25.65

6.29

8.88

2.29

22.38

3.92

27.',to

1

1

I

1

I

1

1

I

727

722

733

718

715

716

715

716

80,751

71,872

27,402

19,214

4,745

45,543

8,1 05

55,149

1S: LOT 2-N

25: LOT'l-N

35: LOT 1-S

45: LOT 2-S

55: ROAD TO 6-5

65: LOT 4-N

75: ROAD TO 6-7

8S: LOT 4-M

J;,
l"
lr"
l''
l'o

lr:

lr:

i;:
t"

t;
t:
t:

28

l,o

I 
SCS Runotf

I

I 
scs Runoff

I 
SCS Runoff

I

I 
SCS Runoff

I

I 

scs nunoff

f 

scs Runoff

I 

scs Runotf

I 

scs Runotf

I 
SCS Runoff

Reach

Reach

Cornbine

Reach

Combine

Reach

Reach

Combine

Reach

Reach

Comhino

20.94

19.99

9.79

19.17

2.O1

18.92

12.22

5.41

8.50

23.O7

25.65

30.55

30.5s

36.il

36.70

2.32

53.34

53.36

4.00

n1 6q

I

I

1

1

1

1

1

1

.l

1

1

1

'l

1

1

I

1

{
I

1

I

728

721

715

722

715

722

717

717

715

728

723

723

723

721

722

716

718

719

716

717

76,498

52,887

18,680

53,726

4,151

53,015

28,487

12,613

17,594

80,750

71,871

99,274

95,273

118,486

118,486

4,744

168,773

168,773

8,105

t2, a97

1

2

3,20

21

4,22

23

5

6,24,25

26

7

10S: LOT 4-S

11S: LOT 6-N

125: LOT 5

135: LOT GM

15S: ROW TO INLET 6-15

165: LOT 6-5

'l7S: ROW LOT 10

18S: ROW CUL-DE-SAC

19S: COLUMBIA ROAD / SHOULDE

1R: 6-1 TO 6-4

2R: 6-2 TO 6-3

35+2R

3R: 6-3 TO 6-4

43+3R

4R: 6-4 TO 6-6

5R: 6-5 TO 6-6

65+4R+5R

6R: 6-6 TO 6-8

7R: 6-7 TO 6-8

30 lReach 182J4 I 1 | 718 |;232,028 | 2s | ----- | ------ lsR,o-aTo6-10

1932237-remodel 
of existing BMP (pa t RFgrpYY Period: 25 Y ear Tuesday, Mar 20 2OA7,8:33 AM
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- Hydrograph Summ ary Report
I
I
I
I
I
I
I

Hyd.
No.

Hydrograph
tYPe

(origin)

Peak
flow
(cfs)

Time
interval
(min)

Time to
peak
(min)

Volume

(cuft)

Inflow
hyd(s)

Maximum
elevation

(ft)

Maximum
storage
(cuft)

Hydrograph
description

16.80

113.38

114.17

20.03

't38.62

138.92

19.22

157.30

157.53

158.08

158.68

18.96

12.31

17.65

1

I

1

1

1

1

I

1

1

1

1

1

718

7',tg

719

721

719

720

722

720

721

721

721

722

718

718

35,958

344,484

344,486

52,886

416,052

416,056

53,726

469,783

469,808

473,959

474,006

53,014

28,487

41,099

'l
'"::'.' 

I

,,1:*l
35 

1

..,:: 
I38 
Itr,"; 
I15 
I16 
|

9R: 6-9 TO 6-10

10S+8R+9R

10R: 6-10 TO 6-12

11R:6-11 TO6-12

12S + 10R + 11R

12R:6-12 TO 6-14

13R: 6-13 TO 6-14

12R + 13R

14R: 6-14 TO 6-15

15S + 14R

15R: 6-15 TO 6-19

16R: 6-16 TO 6-19

17R: 6-17 TO 6-18

18S + 17R

31 
| 

neacn

32 
lcombine33 
| 

neacn

u 
I 

Reacn

35 
lcomoine36 
| 

neacn

37 
| 

neacn

38 
lcombine3e 
I 

neacn

40 
| 

combine

41 
| 

neach

42 
| 

neacn

43 
| 

Reacn

M lCombine

;; l;;;;," l;;;;, | ; | ,,", l;;;;;. 1,,;., 1., | . l;;_1"*,,*471."""'l''."1'1"',1''.^'l-lll".61er'62

|lll
932237-remodel of existing BMP (pa tRFUpYv Period: 25Year Tuesday, Mar 2a 2A07,8:33 AM
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Hydrograph Summ ary Report

Hydrograph
description

2

3

4

5

b

7

8

I
10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

SCS Runoff

SCS Runoff

SCS Runoff

SCS Runoff

SCS Runoff

SCS Runoff

SCS Runoff

SCS Runofi

SCS Runoff

SCS Runoff

SCS Runoff

SCS Runoff

SCS Runoff

SCS Runoff

SCS Runoff

SCS Runoff

SCS Runoff

SCS Runoff
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1S: LOT 2-N

25: LOT 1-N

35: LOT 1-S

45: LOT 2-S

55: ROAD TO 6-5

65: LOT 4-N

75: ROAD TO 6-7

8S: LOT 4-M

95: LOT 3-S

10S: LOT4-S

11S: LOT 6-N

125: LOT 5

135: LOT 6-M

155: ROW TO INLET 6-15

163: LOT 6-5

17S: ROW LOT 10

18S: ROW CUL-DE-SAC

195: COLUMBIA ROAD / SHOULDE

1R: 6-'l TO 6-4

2R: 6-2 TO 6-3

35+2R

3R: 6-3 TO 6-4

45+3R

4R: 6-4 TO 6-6

5R: 6-5 TO 6-6

65+4R+5R

6R: 6-6 TO 6-8

7R: 6-7 TO 6-8

8S+6R+7R

8R: 6-8 TO 6-10
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(origin)

Peak
flow
(cfs)

Time
interval
(min)

Timeto
peak
(min)

Volume

(cuft)

Inflow
hyd(s)

Maximum
elevation

(ft)

Maximum
storage
(cuft)

Hydrograph
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9R: 6-9 TO 6-10
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10R: 6-10 TO 6-12
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14R: 6-14 TO 6-15
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722
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52,365

52,365

782,M9
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15R; 6-15 TO 6-19

16R: 6-16 TO 6-19

17R:6-17 TO 6-18

18S + 17R

18R: 6-18 TO 6-19
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19R: 6-19 TO 6-21
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Hydrograph Return Period Recap

I
I
I

Hydrograph
description
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18
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28
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SCS Runoff

SCS Runotf

SCS Runotf

SCS Runoff

SCS Runotf
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Reach

Combine
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1A

14,19

20

13,21

22

12,23

24

11,25

26

10,27

28

6.42

9.66

9.37

0.96

0.88

3.70

6.73

4.29

3.15

0.63

0.30

4.70

1.34

1.86

0.33

0.66

7.60

1.82

2.27

2.24

6.74

6.72

6.92

6.75

7.22

10.78

13.40

14.15

1.21

1.11

5.12

oeE

5.94

3.95

0.86

0.54

5.90

1.69

2.58

0.57

1.14

86.09

2.55

3.10

3.08

8.73

8.73

27.45

25.90

31.21

2.02

1.85

s.87

18.12

11.45

6.59

1.63

1.50

9.84

2.8'l

4.99

1.49

2.98

172.70

4.99

5.88

5.91

15.35

15.36

16.58

16.58

17.90

17.95

22.61

22.67

24.06

32.12

29.16

35.80

2.23

2.04

11.11

20.40

12.89

7.28

1.84

1.77

10.87

3.10

5.62

1.75

3.50

196.18

5.61

6.6'l

o.oc

17.08

17.O8

18.54

18.54

20.12

20.23

25.37

25.M

26.98

45.04

37.86

48.13

2.79

2.55

14.39

26.49

16.70

9.10

2.37

2.52

13.60

3.88

7.29

2.46

4.93

259.81

7.29

8.55

8.62

21.69

21.75

23.77

24.O3

26.05

26.33

32.76

32.86

4.77

POND 1P: DRAINAGE PRE-DEV

14S: LOT 7

20S: REMAININe StTE

21S: ENTRY CIRCLE

22S: FRONT PARKTNG LOT

23S: LOT TO S-23

24S: LOT TO S-24

25S: REMAINING SHELL BUtLD|NG

265: FRONT ROOF

27S: FUTURE DRIVE / SHOULDER

28S: REAR YARD / FUTURE DRIVE

29S: REAR ROOF

30S: FUTURE LOADTNG DOCK

33S: REAR YARD 50% FUTURE pA

365: SE FRONT YARD

37S: FRONT YARD SLOPE

19R: 6-19 TO 6-21

41R: A-9 TO A-8

30S + 41R

40R: A-8 TO A-7

29S + 40R

39R: A-7 TO A-6

28S + 39R

30R: A-6 TO A-5

27S + 30R

29R: A-5 TO A-4

265 + 29R

28R: A-4 TO A-3

22S + 28R

Proj. file: 932237-remodel of existing BMP (part 2).gpw Tuesday, Mar 20 2007,8:34 AM
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24R:6-24 TO 6-23

23S + 24R

23R: 6-23 TO 6-20

145 + 23R

20R: 6-20 TO 6..21

19R + 20R

21R:6-21 TO 6-22

20S + 21R

POND 1P: EXIST|NG BMp

Tuesday, Mar 20 2007,8:34 AM1Proj. file:932237-remodel of existing BMP (part 2).gpw
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Peak
flow
(cfs)

Time
interval
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peak
(min)
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(cuft)

Inflow
hyd(s)

Maximum
elevation

(fr)

Maximum
storage
(cuft)

Hydrograph
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flow
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interval
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43R: PAVED DITCH PG-2

27R: PAVED FLUME PG-4
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interval
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POND 1P: DRAINAGE PRE-DEV

145: LOT 7

20S: REMAINING SITE

21S: ENTRY CIRCLE

22S: FRONT PARKING LOT

23S: LOT TO S-23

24S: LOT TO S-24

25S: REMAINING SHELL BUILDtNG

265: FRONT ROOF

27S: FUTURE DRIVE / SHOULDER

28S: REAR YARD / FUTURE DRIVE

29S: REAR ROOF

30S: FUTURE LOADING DOCK

33S: REAR YARD 50% FUTURE pA

363: SE FRONT YARD

37S: FRONT YARD SLOPE

19R: 6-19 TO 6-21

41R: A-9 TO A-8

30S + 41R

40R: A-8 TO A-7

29S + 40R
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40R: A-8 TO A-7

29S + 40R

39R: A-7 TO A-6

28S + 39R

30R: 4-6 TO A-5
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve

Hyd. No. 49
POND 1P: EXISTING BMP

Hydrograph type = Reseruoir
Stormfrequency = lyrs
lnflow hyd. No. = 47
Reseruoir name = POND 1P: EXISTING BMP

Peak discharge
Time interual
Max. Elevation
Max. Storage

Tuesday, Mar 202O07,8:38 AM
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= 26.41 ft
= 289,978 cuft
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Storage Indication method used. Wet pond routing start elevation = 25.00 ft. Hydrograph Volume = 155,021 cuft
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Hydrograph Plot
Hydraflow Hydrographs by lntelisolve

Hyd. No. 49
POND 1P: EXISTING BMP

Hydrograph type = Reservoir
Storm frequency = 2yrs
fnflow hyd. No. = 47
Reseruoir name = POND 1P: EXISTING BMP

Tuesday, Mar 2O 20O7, 8:38 AM

Peak discharge = 9.74 cts
Time interual = 't min
Max. Elevation = 29.08 ft
Max. Storage = 462,208 cuft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Tuesday, Mar 202007,8:38 AM

Peak discharge = 26.83 cfs
Timeinterual - I min
Max. Elevation = 32.80 ft
Max. Storage = 702,g74 cuft

Hyd. No. 49
POND 1P: EXISTING BMP

Hydrograph type = Reseruoir
Storm frequency = 10 yrs
Inflow hyd. No. = 47
Reservoir name = POND 1P: EXISTING BMp

I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I
I

Storage Indication method used. Wet pond routing siart elevation = 25.00 ft. Hydrograph Volume = 884,g51 cuft

Q (cfs)

320.00

280.00

240.OO

200.00

160.00

120.00

80.00

40.00

0.00

POND 1P: EXISTING BMP
Hyd. No. 49 - 10 Yr Q (cfs)

320.00

280.00

240.00

200.00

160.00

120.00

80.00

40.00

0 5

Hyd No.49

15 19 24 29

- 
Hyd No.47

0.00
48

Time (hrs)

I

,/l
J

Tf-
--*. 

--l

10 34 39
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve

Hyd. No. 49

POND 1P: EXISTING BMP

Hydrograph type = Reseruoir
Storm frequency = 25 yrs
fnflow hyd. No. = 47
Reseruoir name = POND 1P: EXISTING BMP

Tuesday, Mar 2O 2OO7 ,8:38 AM

Peak discharge = 37.55 cfs
Timeinterval = 1 min
Max. Elevation = 33.73 ft
Max. Storage = 763,271 cuft

I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I

Storage Indication method used. Wet pond routing start elevation = 25.00 ft. Hydrograph Volume = 1,005,886 cuft

Q (cfs)

350.00

300.00

250.00

150.00

100.00

50.00

POND 1P: EXISTING BMP
Hyd. No.49*25Yr

0 5

Hyd No.49

I 14 19

- 
Hyd No.47

47

Time

a (cfs)

350.00

300.00

250.00

200.00

150.00

100.00

50.00

0.00

(hrs)

It
,
tj

./l r -.*\
l**

28 33 37
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve

Hyd. No. 49
POND 1P: EXISTING BMP

Hydrograph type = Reservoir
Storm frequency = 100 yrs
lnffow hyd. No. = 47
Reservoir name = POND 1P: EXISTING BMP

Tuesday, Mar 20 2007, 8:38 AM

Peak discharge = 144.28 cts
Timeinterual = I min
Max. Elevation = 35.29 ft
Max. Storage = 864,235 cuft

I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
t
I
I

0

Storage Indication method used. Wet pond routing start elevation = 25.00 ft. Hydrograph Volume = 1,172,945 cuft

Q (cfs)

720.OO

630.00

540.00

450.00

360.00

270.OO

180.00

90.00

0.00

POND 1P: EXISTING BMP
Hyd. No.49 - 100 Yr Q (cfs)

720.00

630.00

540.00

450.00

360.00

270.0O

180.00

90.00

4

Hyd No.49

11 15 18 22 26

- 
Hyd No.47

0.00
40

Time (hrs)

lJ h
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Pond Report
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I
I
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I Pond Report

I
I
I
I

Hydraflow Hydrographs by Intelisolve

Pond No. 1 - POND lP: EXISTING BMP

Pond Data

Pond storage is based on known contour areas. Average end area method used.

Stage / Storage Table
Stage (ft)

0.00
2.OO
4.00
6.00
7.OO
7.10

18.00

Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

Tuesday, Mar 20 20Q7,8:39 AM

Elevation (ft)

18.00
20.00
22.00
24.00
25.00
25.10
36.00

2't,217
25,046
29,209
33,705
41,0',t2
46,500
82,812

0
46,263
54,255
62,914
37,359
4,376

704,750

0
46,263

100,518
163,432
200,791
205,166
909,917

tDltclIB]lcI

I
I
t
t

Gulvert / Orifice Structures

tAI tBl
Rise (in)
Span (in)

No. Barrels
Invert El. (ft)
Length (ft)

Slope ("/d
N-Value
Orif. Coeff.
Multi-Stage

12.00 18.00
'12.00 18.00

11
25.00 28.50
1.00 1.00

1.00 1.00

.013 .013

0.60 0.60
Yes Yes

Weir Structures

Crest Len (ft)
Crest El. (ft)
Weir Coeff.
Weir Type
Multi-Stage

6.00 0.00 0.00
34.00 0.00 0.00
2.60 3.33 0.00
Broad

No No No

= 36.00

= 36.00

= 18.50

= 106.00

= 2.08

= .013

= 0.60

= nla

IDI

0.00
0.00
0
0.00
0.00
0.00
.013

0.60
No

tAl
15.71

33.50
3.33
Riser
Yes

Exfiltration = 0.00O in/hr (Contour) Tailwater Elev. = 0.00 ft

I
I
I
I
I
I
t
I
I
I

Note: Culveri/Oritice outllore have besn anal}fzed under inlet and outlet control.

Stage (ft)

18.00

15.00

12.00

9.00

6.00

3.00

0.00

Stage / Discharge Stage (ft)

18.00

15.00

12.00

9.00

6.00

3.00

0.00 20.00

- 

Total Q

180.00
0.00

t
t

I

40.00 60.00 80.00 100.00 120.00 140.00 160.00

Discharge (cfs)
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Drainage & Hydraulic Grade Line
Calculations
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B.M.P. Calculation
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Subject 1*a-Q^n.;r\rerz

co-pur"a TLg7checked

IrxDX{ARK Project #

Client

Date Sheet #

Engineers r Planners o Surveyors r Landscape Architects r Environmental Scientists

Zv 4Z5A)

,:!:,i'r ir :t:! :]i::i:i

ii
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Table 2

Worksheet for BMP Point SYstem

STRUCTUiAL BMP POINT ALLOCATION

^ 
""6PrrV6rL 

C-oot*eoze &*o51- -., -Fraction of

BMq

&-"t_
BMP Points

tO x

Site Served
bv BMP

Weighted
BMP Points

4.6-l

O,Ceb

5.2<

Points for
Natural Open Space

\, GO

7.zl

I o.ob
Total

B.

M-T-
TOTAL WEIGHTED STRUCTURAL BMP POINTS:

NATURAL OPEN SPACE CREDIT

Fraction of Site

#*po

Natural
Open Space Credit

o'l
(0.1 per 1%)

OclS
(0.15 per 1%)

TOTAL NATURAL OPEN SPACE CREDIT:

TOTAL WEIGHTED POINTS

5,2€ + 4.8 t
Structural BMP Points Natural Open Space Points

c.
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J R C G Orig Post Dev.@ Columbia Build Out Type ll 24-hr Rainfall=5.80"
Prepared by LandMark Design Group, Inc.
HvdroCAD@ 6.10 s/n 001765 @ 1986-2002 Apptied Microcomputer Svstems 04/1g/2003

Pond 1P: Existing BMP

[63] Warning: Exceeded Reach 21R inflow depth by 3.84'@ 13.32 hrs

Inflow Area = 55.200 ac, lnflow Depth = 4.27"lnffow = 221.17 cfs @ 12.0T hrs, Volume= 1g.638 af
outflow = 22.94 cfs @ 13.04 hrs, Volume= ig.2o4 af, Atten= 90%, Lag= s8.0 min
Primary = 22.94 cfs @ 13.04 hrs, Volume= 1g.264 at
Secondary = 0.00 cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-lnd method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Starting Efev= 25.00' Surf.Area= 41,O12sf Storage= 2O0,7g1cf
Peak Elev= 32.75' Surf.Area= 71,990 sf Storage= 699,884 cf (499,094 cf above starting storage)
Pf ug-Flow detention time= 711.1 min calculated for 14.651 af (75o/o of inflow)
Storage and wetted areas determined by prismatic sections

Elevation
(feet)

Surf.Area Inc.Store Gum.Store(sq-ft) (cubic-feet) (cubic-feet)
18.00
20.00
22.A0
24.00
25.00
25.10
36.00

21,217
25,046
29,209
33,705
41,012
46,500
82,812

0
46,263
54,255
62,914
37,359
4,376

704,750

0
46,263

100,518
163,432 .7

33:r',i31.(- u1 -9'e 

"' 

At-6' ."s }a^@6rcs
909,917

OutFfow Max=22.85 cfs @ 13.04 hrs HW=32.7b' (Free Discharge)
lvert (Passes22.85 cfs of 121.54 cfs capacity)

=Orifice/Grate (Controls 10.18 cfs)
(Controls 8.70 cfs)
(Controls 3.97 cfs)

lecondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=25.00' (Free Discharge)
L5=Broad-Grested Rectangular Weir (Controls 0.00 cfs)

# Routing Invert Outlet Devices
1 Device 4 25.00' 12.0'Vert. Orifice/Grate C= 0.6002 Device 4 29.96' 15.0" Vert. Orifice/Grate C= 0.6003 Device 4 32.57' 60.0" Horiz. Orifice/Grate Limited to weir flow C= 0.6004 Primary 18.50' 36.0" x 106.0'long Gulvert RCP, square edge headwall, Ke= 0.500

Outlet lnvert= 16.30' S= 0.0208 7' n= 0.013 Cc= 0.9005 Secondary 33.00' 6.0' long x2.0'breadth Broad-Grested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1 .20 1.40 1.60 1.80 2.00 2.50
3.00 3.50
Coef. (English) 2.54 2.61 2.61 2.60 2.66 2.70 2.77 2.89 2.88 2.85 3.07
3.20 3.32
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Stormwater Model
Calculations
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James River Commerce Center
Hydrologic Analysis

Contents

Introduction

Pre-development Analysis Drainage to BMP location (Based on 1996 Report) Page

One Year Storm Event
Two Year Storm Event
Ten Year Storm Event
One Hundred Year Event

CASE 1: Post Development Analysis 1996 Plan

Drainage Flow Diagram
One Year Storm Event
Two Year Storm Event
Ten Year Storm Event
One Hundred Year Event
Summary Ball Metal

CASE 2: Post Development Analysis Shell Building Site lParlialBuild-out

Drainage Flow Diagram
One Year Storm Event
Two Year Storm Event
Ten Year Storm Event
One Hundred Year Event
Summary Ball Metal By-pass

5

6-7
8-9
l0-14
15-16
17

18

t9 -2A
2t -22
23 -29
3l-32
33

34-35
36-37
38-44
45-46

CASE 3: Post Development Analysis Shell Building Site Full Build-out / Modified BMP

One Year Storm Event
Two Year Storm Event
Ten Year Storm Event
One Hundred Year Event
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Introduction:

The following analysis has been done using the HydroCAD Stormwater Modeling
System. Its computational method is based upon the procedures developed by the Soils
Conservation Service (SCS) and presented in technical releases TR-20 ind TR-55.

The calculations presented with the original plans in 1996 were based upon the TR -55
Tabular method. The SCS unit hydrograph procedure used in HydroCAD is less limited
and more precise. The "existing conditions;'presented are calculated using the pertinent
data of the original calculations to provide a basis of comparison. Three ruses of post
development conditions have been calculated to show the impact ofprogressive stages of
development. Case 1 is a model of the 1996 Post development condition. Case 2
considers the current status of the development and that more thanl5Yois not yet sold or
committed to development. Case 3 demonstrates that adequate channel protection can be
maintained by relatively minor changes in the outlet riser. .The channel adequacy results
are tabulated below:

Case 2
Post Devlopment Shell Building

Partial Build-out
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JGG Predvelopment Type ll 24-hr Rainfall=2.80"
Prepared by LandMark Design Group, Inc. Page 1

Subcatchment 1005: Predeveloped DA to BMP Location

Runoff = 6.92 cfs @ 12.44hrs, Volume= 0.947 af, Depth= 0.78"

Runoff by scs rR-20 method, uH=scs, Time span= 0.00-4g.00 hrs, dt= 0.01 hrs
Type ll 24-hr Rainfall=2.80"

Area (ac) CN Description
14.500 74 Undeveloped Land

Length Slope Velocity Capacity DescriptionTc
min)
20.1

cfs
300 0.0200 0.2

10.1 600 0.0200 1.0

1.8 130 0.0600 1.2

10.1 600 0.0200 1.0

Sheet Flow, Filed
Range n= 0.130 P2= 3.50"
Shallow Concentrated Flow, Filed
Short Grass Pasture Kv= 7.0 fps
Shallow Goncentrated Flow, Wooded Slope
Woodland Kv= 5.0 fps
Shallow Goncentrated Flow, Field
Short Grass Pasture Kv= 7.0 fos

I
I
I
I
I
t
I
I
I
I
I
t
I
I
I
I
I
I

42.1 1,630 Total

Reach 100R: Ravine channel below BMP

Inflow Area = 14.500 ac, Inflow Depth = 0.29"fnffow = 6.92 cfs @ I2.44hrs, Volume=
Outflow = 6.91 cfs @ 12.46 hrs, Volume=

0.947 af
0.947 af, Atten= 07o, Lag= 1.2 min

Routing by stor-lnd+Trans method, Time span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.1fps, Min. Travel Time= 0.g min
Avg. Velocity = 1.9 fps, Avg. TravelTime= 1.0 min

Peak Depth= 0.52'
Capacity at bank full= 170.45 cfs
Inlet Invert= 17.00', Outlet Invert= 0.16'
custom cross-section table, n= 0.1s0 Length= 1ir.o' srope= oj4gg'f

Depth End Area Perim. Storage Discharge(feet) (sq-ftl (feet) (cubic-feet) (cfl)
0.00 0.0 0.0
0.50 3.0 8.1
1.50 15.0 17 .2
2.50 39.0 31.1

0 0.00
351 5.82

1,755 51.46
4,563 170.45

T
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JGG Predvelopment
Prepared by LandMark Design Group, lnc.

Type ll 24-hr Rainfall=3.50"
Page2

6.10 s/n 001765 O 1

Subcatchment 100S: Predeveloped DA to BMp Location

Runoff = 11.68 cfs @ 12.40 hrs, Volume= 1.498 af , Depth= 1.24"

Runoff by scs rR-20 method, UH=scs, Time span= 0.00-4g.00 hrs, dt= 0.01 hrs
Type ll 24-hr Rainfall=3.50"

Area (ac) CN Description
14.500 74 Undeveloped Land

Tc Length Slope Velocity Capacity Description

I
I
I
t
I
I
I
I
I
t
I
I
I
I
I
I
I
I
I

cfs

1.8 130 0.0600

0.2 Sheet Flow, Filed
Range n= 0.130 P2= 3.50"

1.0 Shallow Goncentrated Flow, Filed
Short Grass Pasture Kv= 7.0 fps

10.1 600 0.0200 1.0

Shallow Goncentrated Flow, Wooded Slope
Woodland Kv= 5.0 fps
Shallow Goncentrated Flow, Field

Reach 100R: Ravine channel below BMP

20.1

10.1 600 0.0200

0.00 0.0 0.0
0.50 3.0 8.1
1.50 15.0 17 .2
2.50 39.0 31.1

1.2

f nflow Area = 14.500 ac, Inflow Depth = j.24"
fnflow = 11.68 cfs @ 12.40 hrs, Volume=
Outflow = 11.66 cfs @ 12.49 hrs, Volume=

1.498 af
1.498 af, Atten= 0o/o, Lag= 1.5 min

Routing by stor-lnd+Trans method, Time span= 0.00-4g.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.6 fps, Min. TravelTime= 0.8 min
Avg. Velocity = 2.0 fps, Avg. Travel Time= 1.0 min

Peak Depth= 0.63'
Capacity at bank full= 170.45 cfs
fnfet Invert= 17.00', Outlet Invert= 0.16'
custom cross-section table, n= 0.150 Length= 117.0' srope= o.14gg'f

Depth End Area Perim. Storage Discharge(feet) (sq-ft) (feet) (cubic-feet) (cfs)
0 0.00

351 5.82
1,755 51.46
4,563 170.45
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JGG Predvelopment
Prepared by LandMark Design Group, Inc.

Type ll 24-hr Rainfall=5.80"
Page 3

6.10 s/n @ 1986-2002

Subcatchment 100S: Predeveloped DA to BMP Location

Runoff = 30.10 cfs @ 12.40 hrs, Volume= 3.646 af, Depth= 3.02"

Runoff by scs rR-20 method, UH=scs, Time span= 0.00-48.00 hrs, dt= 0.01 hrs
Type ll 24-hr Rainfall=5.80"

Area (ac) CN Description
14.500 74 Undeveloped Land

Tc Length Slope Velocity Capacity Description(min) (feet) (fVt1 (fUsec) (cfs)
20.1 300 0.0200 0.2

1.0

1.2

1.0

600

130

600

Sheet Flow, Filed
Range n= 0.130 P2= 3.50"
Shallow Goncentrated Flow, Filed
Short Grass Pasture Kv= 7.0 fps
Shallow Goncentrated Flow, Wooded Slope
Woodland Kv= 5.0 fps
Shallow Concentrated Flow, Field

10.1

1.8

10.1

0.0200

0.0600

0.0200

I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I

Inflow Area = 14.500 ac, Inflow Depth = g.OZ"
fnffow = 30.10 cfs @ 12.40 hrs, Votume=
Outflow = 30.06 cfs @ 12.4i hrs, Volume=

42.1 1,630 Total

0.00 0.0 0.0
0.50 3.0 8.1
1.50 15.0 17 .2
2.50 39.0 31.1

Grass Pasture Kv= 7.0

Reach 100R: Ravine channel below BMP

3.646 af
3.6,t0 af, Atten= 0%, Lag= 1.0 min

Routing by stor-lnd+Trans method, Time span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.2 fps, Min. TravelTime= 0.6 min
Avg. Velocity = 2.0 fps, Avg. Travel Time= 1.0 min

Peak Depth= 1.03'
Capacity at bank full= 170.45 cfs
Inlet lnvert= 17.00', Outlet lnvert= 0.16'
Custom cross-section table, n= 0.1S0 Length= 117.0, Slope= 0.1439 T

Dgnth End Area Perim. Storage Discharge(feet) (sq-ft) (feet) (cubic-feet) (cf- )
0 0.00

351 5.82
1,755 51.46
4,563 170.45
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JGG Predvelopment Type ll 24-hr Rainfall=8.00"
Prepared by LandMark Design Group, Inc. page 4
HvdroCAD@ 6.10 s/n 001765 @ 1986-2002 Apptied Microcomputer Svstems 04/1712003

Subcatchment 100S: Predeveloped DA to BMP Location

Runoff = 49.44 cfs @ 12.39 hrs, Volume= 5.952af, Depth= 4.93"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type ll 24-hr Rainfall=8.00"

Area (ac) CN Description
14.500 74 Undeveloped Land

Tc Length Slope Velocity Capacity Description(min) (feet) (ftfft) (fVsec) (cfs)
20.1 300 0.0200 0.2

1.0

1.2

Sheet Flow, Filed
Range n= 0.130 P2= 3.50"
Shallow Goncentrated Flow, Filed
Short Grass Pasture Kv= 7.0 fps
Shallow Goncentrated Flow, Wooded Slope
Woodland Kv= 5.0 fps
Shallow Concentrated Flow, Field

10.1

1.8

600 0.0200

130 0.0600

10.1 600 0.0200 1.0
Short Grass Pasture Kv= 7.0 fos

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

0.00
0.50

42.1 1,630 Total

Reach 100R: Ravine channel below BMP

Inflow Area = 14.500 ac, Inflow Depth = 4.93"
fnflow = 49.44 cfs @ 12.39 hrs, Volume=
Outflow = 49.39 cfs @ 12.41hrs, Volume=

5.952 af
5.952 af, Atten= Oo/o, Lag= 0.9 min

Routing by Stor-lnd+Trans method, Time Span= 0.0048.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.+ fps, Min. TravelTime= 0.6 min
Avg. Velocity = 2.0 fps, Avg. Travel Time= 1.0 min

Peak Depth= 1.45'
Capacity at bank full= 170.45 cfs
Inlet Invert= 17.00', Outlet Invert= 0.16'
Custom cross-section table, n= 0.150 Length= 117.0' Slope= 0.1439 7,

Depth End Area Perim. Storage Discharge(feet) (sq-ft) (feet) (cubic-feet) (cfs)

1.50 15.0 17.2
2.50 39.0 31.1

0.0 0.0
3.0 8.1

0 0.00
351 5.82

1,755 51.46
4,563 170.45
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J R C G Orig Post Dev.@ Gotumbia Buitd Out Type ll 24-hr Rainfall=2.80"
Prepared by LandMark Design Group, lnc.
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Pond 1P: Existing BMP

lnflow Area = 55.200 ac, Inflow Depth = i.54"fnflow = 90.01 cfs @ 12.04 hrs, Volume=
Outflow = 5.71 cfs @ 13.86 hrs, Volume=
Primary = 5.71 cfs @ 13.86 hrs, Volume=
Secondary = 0.00 cfs @ 0.00 hrs, Volume=

7.072 at
6.867 af, Atten= 94o/o, Lag= 108.9 min
6.867 af
0.000 af

Routing by Stor-lnd method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Starting Elev= 25.00' Surf.Area= 41,Q12 st Storage= 2oe,7g1 cf
Peak Elev= 27.78' Surf.Area= 55,440 sf Storage= 378,675 cf (177,885 cf above starting storage)
Plug-Flow detention time= 1,030.2 min calculated for z.2sz af (32o/o of inflow)
Storage and wefted areas determined by prismatic sections

Elevation Surf.Area Inc.Store Cum.Store(feet) (sq-ft) (cubic-feet) (cubic-feet)
18.00
20.00
22.00
24.00
25.00
25.10
36.00

21,217
25,046
29,209
33,705
41,012
46,500
82,812

0
46,263
54,255
62,914
37,359
4,376

704,750

0
46,263

100,518
'163,432
200,791
205,166
909,917

OutFlow Max=5.71 cfs @ 13.86 hrs HW=22.78' (Free Discharge)
lvert (Passes 5.71 cfs of 94.95 cfs capacity)

=Orifice/Grate (Controls 5.71 cfs)
(Controls 0.00 cfs)
(Controls 0.00 cfs)

lecondary outFlow Max=0.00 cfs @ 0.00 hrs HW=2b.00' (Free Discharge)
r-S=Broad-Grested Rectangular Weir (Controls 0.00 cfs)

# Routing Invert Oqtlet Devices
1 Device 4 25.00' 12.0" Vert. Orifice/Grate C= 0.6002 Device 4 29.96' 15.0" Vert. Orifice/Grate C= 0.6003 Device 4 32.57' 60.0" Horiz. Orifice/Grate Limited to weir flow C= 0.6004 Primary 18.50' 36.0" x 106.0'long Culvert RCP, square edge headwall, Ke= 0.500

Outlet Invert= 16.30' S= 0.0208 7 n= 0.013 Cc= 0.9005 Secondary 33.00' 6.0' long x 2.0' breadth Broad-Grested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1 .20 1.40 1.60 1.80 2.00 2.00
3.00 3.50
Coef. (English) 2.54 2.61 2.61 2.60 2.66 210 2.77 2.89 2.88 2.85 3.OT
3.20 3.32
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I J R C C Orig Post Dev.@ Columbia Build Out Type ll 24-hr Rainfal!=2.80"
I Prepared by LandMark Design Group, lnc. page 7

_ 
HvdroCAD@ 6.10 s/n 001765 @ 1986-2002 Applied Microcomputer Svstems 04/1212003

I Reach 100R: Ravine channel below BMp

I Inflow Area = 55.200 ac, Inflow Depth = 1.49"
I Inflow = 5.71 cfs @ 13.86 hrs, Volume= 6.867 af

Outflow = 5.71 cfs @ 13.89 hrs, Volume= 6.866 af, Atten= 0%, Lag= 2.0 min

I Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrsr Max. Velocity= 1.9 fps, Min. Travel Time= 1.0 min
Avg. Velocity = 1.9 fps, Avg. TravelTime= 1.0 min

I Peak Depth= 0.49'
Capacity at bank full= 170.45 cfs

I Inlet Invert= 17.00', Outlet Invert= 0.1G'

I Custom cross-section table, n= 0.150 Length= 117.0' Slope= O.i{gg,f

_ Depth End Area Perim. Storage Discharge

I (feet) (sq-ft) (feet) (cubic-feet) (cfs)
r 0.00 0.0 0.0 0 0.000.50 3.0 8.1 351 5.82
I 1.50 15.0 17.2 1,755 51.46
I 2.50 39.0 31.1 4,563 170.45

I
I
I
I
I
I
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I
I
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J R C C Orig Post Dev.@ Golumbia Build Out Type ll 24-hr Rainfall=3.50"
Prepared by LandMark Design Group, Inc" page I
HvdrocAD@ 6.10 s/n 001765 @ 1986-2002 Applied Microcomputer svstems 04/1712003

Pond 1P: Existing BMP

lnflow Area = 55.200 ac, Inflow Depth = 2.10"lnflow = 126.37 cfs @ 12.04 hrs, Volume=
Outflow = 7.10 cfs @ 14.00 hrs, Volume=
Primary = 7.10 cfs @ 14.00 hrs, Volume=
Secondary = 0.00 cfs @ 0.00 hrs, Volume=

9.869 af
9.618 af, Atten= 94Yo, Lag= 117.2min
9.618 af
0.000 af

Routing by Stor-lnd method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Starting Elev= 25.00' Surf.Area= 41,012sf Storage= 2A},Tgj cf
Peak Elev= 29.03' Surf.Area= 59,578 sf Storage= 458,992 cf (258,201cf above starting storage)
Plug-Ffow detention time= 918.3 min calculated for s.oOz af (s1o/o of inflow)
Storage and wetted areas determined by Prismatic sections

Elevation Surf.Area Inc.Store Cum.Store(feet) (sq-ft) (cubic-feet) (cubic-feet)
18.00
20.00
22.00
24.00
25.00
25.10
36.00

21,217
25,046
29,209
33,705
41,012
46,500
82,812

0
46,263
54,255
62,914
37,359
4,376

704,750

0
46,263

100,518
163,432
204,791
205,166
909,917

OutFlow Max=7.10 cfs @ 14.00 hrs HW=29.03' (Free Discharge)
fvert (Passes 7.10 cfs of 102.25 cfs capacity)

(Controls 7.10 cfs)
(Controls 0.00 cfs)
(Controls 0.00 cfs)

lecondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=2b.00' (Free Discharge)L5=Broad€rested Rectangular Weir (Controls 0.00 cfs)

# Routing Invert Outlet Devices
1 Device 4 25.00' {2.0" Vert. Orifice/Grate C= 0.6002 Device 4 29.96' {5.0'Vert. Orifice/Grate C= 0.600
3 Device 4 32.57' 60.0" Horiz. orifice/Grate Limited to weir flow c= 0.6004 Primary 18.50' 36.0" x 106.0'long Culvert RCP, square edge headwall, Ke= 0.500

Outlet Invert= 16.30' S= 0.0208'/' n= 0.013 Cc= 0.9005 Secondary 33.00' 6.0' long x 2.0' breadth Broad-Grested Rectangutar Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1 .20 1.40 1.60 1.80 2.00 2.50
3.00 3.50
Coef. (English) 2.54 2.61 2.61 2.60 2.66 2.70 2"77 2.89 2.88 2.85 3.07
3.20 3.32
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J R C G Orig Post Dev.@ Golumbia Build Out
Prepared by LandMark Design Group, Inc.

Type ll 24-hr Rainfall=3.50"
Page 9
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@ 1986-2002

Reach 100R: Ravine channel below BMP

Inflow Area = 55.200 ac, Inflow Depth = 2.09"lnflow = 7.10 cfs @ 14.00 hrs, Volume= g.61g af
outflow = 7.10 cfs @ 14.02 hrs, Volume= 9.618 af, Atten= 0%, Lag= 1.4 min

Routing by stor-lnd+Trans method, Time span= 0.00-4g.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.1fps, Min. Travel Time= 0.g min
Avg. Velocity = 2.9 fps, Avg. Travel Time= 1.0 min

Peak Depth= 0.53'
Capacity at bank full= 170.45 cfs
lnlet Invert= 17.00', Outlet Invert= 0.16'
custom cross-section table, n= 0.1s0 Length= 112.0' slope= o.14gg'f

Depth End Area Perim. Storage Discharge(feet\ (sq-ft) (feet) (cubic-feet'r (cfl)
0.00 0.0 0.0
0.50 3.0 8.1
1 .50 15.0 17.2
2.50 39.0 31.1

0 0.00
351 5.82

1,755 51.46
4,563 170.45
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J R C C Orig Post Dev.@ Golumbia Build Out
Prepared by LandMark Design Group, Inc.

Type ll 24-hr Rainfall=5.80"
Page 10
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1765 @ 1986-

Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Type ll 24-hr Rainfall=5.80"

Reach routing by stor-lnd+Trans method - Pond routing by stor-lnd method

Subcatchment 1S: Lot 2-N

Subcatchment 2S: Lot l-N

Subcatchment 35: Lot 1-S

Subcatchment 4S: Lot 2 -S

Subcatchment 53: Road to 6.5

Subcatchment 65: Lot 4-N

Subcatchment 73: Road to 6-7

Subcatchment 85: Lot 4-M

Subcatchment 95: Lot 3-S

Subcatchment 10S: Lot 4-S

Subcatchment 115: Lot 6-N

Subcatchment 12S: Lot 5

Subcatchment 13S: Lot 6-M

Subcatchment 14S: Lot 7

Subcatchment 15S: ROW to Inlet 6-15

Runoff Area=4.580 ac Runoff Depth=4.33"
Length=605' Tc=23.5 min CN=87 Runoff= 19.63 cfs 1.651 af

Runoff Area=4.040 ac Runoff Depth=4.33"
Length=SO0' Tc=13.6 min CN=87 Runoff= 22.92 cfs 1.456 af

Runoff Area=1.550 ac Runoff Depth=4.33"
Length=32O' Tc=32.9 min CN=87 Runoff= 5.40 cfs 0.559 af

Runoff Area=1.310 ac Runoff Depth=3.60"
Length=375' Tc=7.6 min CN=80 Runoff= 7.81 cfs 0.393 af

Runoff Area=0.240 ac Runoff Depth=5.21"
Length=240' Tc=2.0min CN=95 Runoff= 2.2A cfs 0.104af

Runoff Area=2.560 ac Runoff Depth=4.33"
Length=S75' Tc=4.4 min CN=87 Runoff= 19.68 cfs 0.923 af

Runoff Area=O.410 ac Runoff Depth=S.21"
Length=215' Tc=1.8 min CN=95 Runoff= 3.79 cfs 0.178 af

Runoff Area=3.100 ac Runoff Depth=4.33"
Length=590' Tc=4.2 min CN=87 Runoff= 23.99 cfs 1.118 af

Runoff Area=1.960 ac Runoff Depth=4.33"
Tc=5.0 min CN=87 Runoff= 14.77 cfs 0.707 at

Runoff Area=4.300 ac Runoff Depth=4.33"
Length=S45' Tc=24.8 min CN=87 Runoff= 17.86 cfs 1.550 af

Runoff Area=3.020 ac Runoff Depth=4.33"
Length=S0O' Tc=12.7 min CN=87 Runoff= 17.65 cfs 1.089 af

Runoff Area=1.12O ac Runoff Depth=4.33"
Length=350' Tc=2.9 min CN=87 Runoff= 9.04 cfs O.404 af

Runoff Area=3.020 ac Runoff Depth=4.33"
Length=7O0' Tc=14.3 min CN=87 Runoff= 16.79 cfs 1 .089 af

Runoff Area=5.090 ac Runoff Depth=4.33"
Length=57O' Tc=18.3 min CN=87 Runoff= 25.13 cfs 1.835 af

Runoff Area=O.210 ac Runoff Depth=S.21"
Tc=2.0 min CN=95 Runoff= 1.93 cfs 0.091 af
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J R C G Orig Post Dev.@ Gotumbia Buitd Out
Prepared by LandMark Design Group, lnc.

Type ll 24-hr Rainfall=5.80"
Page 1 1
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1765 @ 1

Subcatchment 165: Lot 6-5

Subcatchment 17S: ROW Lotf 0

Subcatchment 18S: ROW Cul.de-sac

Subcatchment 195: Golumbia Road / shoulder

Subcatchment 20S: Remaining Site

Subcatchment 23S: Lot to S-23

Subcatchment 24S: Lot to S-24

Runoff Area=2.980 ac Runoff Depth=4.33,'
Length=600' Tc=15.1 min CN=87 Runoff=16.15cfs 1.OT4af

Runoff Area=1.310 ac Runoff Depth=5.21',
Tc=5.0 min CN=95 Runoff= 10.97 cfs 0.569 af

Runoff Area=0.580 ac Runoff Depth=S.21"
Tc=5.0 min CN=95 Runoff= 4.86 cfs 0.252 af

Runoff Area=0.890 ac Runoff Depth=S.21"
Tc=2.0 min CN=95 Runoff= 8.17 cfs 0.387 af

Runoff Area=7.480 ac Runoff Depth=3.60"
Tc=20.0 min CN=80 Runoff= 29.88 cfs 2.245 af

Runoff Area=l.750 ac Runoff Depth=4.33"
Tc='f 0.0 min CN=87 Runoff= 11.17 cts 0.631 af

Runoff Area=3.700 ac Runoff Depth=4.33"
Tc=10.0min CN=87 Runoff=23.61 cfs 1.334af

Reach 1R: 6-l to 64 Peak Depth= 1.09' Max Vel= 9.5 fps Inflow= 19.63 cfs 1.651 af
D=30.0" n=0.013 L=326.0' S=0.0146'/' Capacig=49.51 cfs Outflow=19.62cfs 1.651 af

Reach 2R: 6-2 to 6-3 Peak Depth= 1.21' Max Vel= 11.6 fps Inflow= 22.92 cts 1.456 af
D=24'0" n=0.013 L=234.0' 5=0.0223'/' Capacity=33.79cfs Outflow=22.88cts 1.45Gaf

Reach 3R: 6-3 to 64 Peak Depth= 2.25' Max Vel= 6.0 fps Inflow= 26.24 cfs 2.015 af
D=27.0" n=0.013 L=48.0' 5=0.00467' Capacity=2O.97cfs Outflow=21.87cfs 2.O1Sat

Reach4R:64to6-G PeakDepth=1.60' MaxVel=12.8fps Inflow= 42.41 cfs 4.059af
D=30.0" n=0.013 L=235.0' 5=0.01977 Capacity=57.S7cfs Outflow= 42.4Ocfs 4.05gaf

Reach 5R: 6-5 to 6-6 Peak Depth= 0.36' Max Vel= 7.5 fps lnflow= 2.20 cfs 0.,1O4 af
D=15'0" n=0.013 L=48.0' 5=0.0358 7 Capacity--12.23 cfs Outflow= 2.2O cfs 0.104 af

Reach 6R: 6-6 to 6-8 Peak Depth= 2.51' Max Vel= 8.8 fps Inflow= 55.69 cfs 5.087 af
D=36'0" n=0.013 L=213.0' 5=0.0067 7' Capacity=5;4.65 cfs Outflow= 55.51 cfs 5.087 af

Reach 7R: 6-7 to 6-8 Peak Depth= 0.48' Max Vel= 8.8 fps Inflow= 3.79 cfs 0.178 at
D=15'0" n=0.013 L=48.0' 5=0.0360 7 Capacity=11.26 cfs Outflow= 3.78 cfs 0.178 af

Reach 8R: 6-8 to 6-10 Peak Depth= 3.00' Max Vel= 10.9 fps Inflow= 78.39 cfs 6.382 af
D=36.0" n=0.013 L=275.0' 5=0.0104 7' Capacity=67.90 cfs Outflow= 70.92 cfs 6.382 af

Reach 9R: 6'9 to 6-10 Peak Depth= 2.00' Max Vel= 3.6 fps Inflow= 14.77 cfs 0.707 at
D=24.0" n=0.013 L=48.0' 5=0.00197' Capacity=$.80cfs Outflow=9.91 cfs 0.707af
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HvdroCAD@ 6.10 s/n 001765 @ 1986-2002 Apptied Microcomputer Svstems 04/1712003

Reach 10R:6-10to6-{2 PeakDepth=1.78' MaxVel= 19.0fps Inflow=93.11cfs 8.639af
D=42.0" n=0.013 L=200.0' 5=0.0327'/' Capacity=132.07 cfs Outflow= 93.23 cfs 8.639 af

Reach 11R: 6-11 to 6-12 Peak Depth= 2.00' Max Vel= 4.6 fps Inflow= 17.65 cfs 1.089 af
D=24.0" n=0.013 L=48.0' 5=0.0031 '/' Capacity=12.65cfs Outflow= 13.24cts 1.089af

Reach 12Rz 6-12 to 6-14 Peak Depth= 1.88' Max Vel= 18.8 fps lnflow= 109.46 cfs 10.132 af
D=48.0" n=0.013 L=250.0' 5=0.0286'/' Capacity=142.92cts Outflow=108.98cfs 10.132af

Reach 13R: 6-13 to 6.14 Peak Depth= 2.00' Max Vel= 4.9 fps Inflow= 16.79 cfs 1.089 af
D=24.0" n=0.013 L=48.0'5=0.00357'Capacity=l3.46cfs Outflow=13.86cfs 1.089af

Reach 14R: 6-14 to 6-15 Peak Depth= 2.55' Max Vel= 14.3 fps Inflow= 121.02 cfs 11 .220 af
D=48.0" n=0.013 L=146.0'5=0.01307'Capacity='163.86cfs Outflow=120.75cfs 11.220af

Reach 15R: 6-15 to 6-19 Peak Depth= 2.68' Max Vel= 13.6 fps Inflow= 122.05 cfs 11 .312 af
D=48.0" n=0.013 L=115.0' 5=0.0116'/' Capacity=154.48 cfs Outflow= 12178 cfs 11 .312af

Reach 16R: 6-16 to 6-19 Peak Depth= 2.O0' Max Vel= 4.9 fps lnflow= 16.15 cfs '1.074 af
D=24.0" n=0.013 L=61.0' 5=0.0036 7 Capacity=13.59 cfs Outflow= 14.46 cfs 1.O74af

Reach 17R: 6-17 to 6.18 Peak Depth= 1.50' Max Vel= 3.7 fps Inflow= 10.97 cfs 0.569 af
D=18.0" n=0.013 L=48.0' 5=0.0029 7' Capacity=5.67 cfs Outflow= 5.89 cfs 0.569 af

Reach 18R: 6-18 to 6-{9 Peak Depth= 1.64' Max Vel= 3.8 fps Inflow= 10.53 cfs 0.821 at
D=24.0" n=0.013 L=130.0' 5=0.0022 T Capacity=l0.50 cfs Outflow= 10.49 cfs 0.821 af

Reach 19R: 6-19 to 6-21 Peak Depth= 4.50' Max Vel= 9.7 fps lnflow= 149.64 cfs 13.594 af
D=54.0" n=0.013 L=260.0' 3=0.00487' Capacity=135.81 cfs Outflow=144.47 cfs 13.594af

Reach 20R: 6-20 to 6-21 Peak Depth= 2.32' Max Vel= 8.5 fps lnflow= 57.74 ds 3.800 af
D=42.O" n=0.013 L=48.0' 5=0.0054'/' Capacity=74.O5 cfs Outflow= 57.69 cfs 3.800 af

Peak Depth= 2.36' Max Vel= 22.9 fps lnflow= 193.50 cfs 17.393 afReach 21R:6-21 to 6-22
D=54.0"

Reach 23R: 6-23 to 6.20

n=0.013 L=128.0' 5=0.0330 7' Capacity=357.48 cfs Outflow= 193.44 cfs 17.393 af

J R C G Orig Post Dev.@ Golumbia Build Out
Prepared by LandMark Design Group, lnc.

D=36.0"

Reach 24R:6-24 to 6.23
D=36.0"

Reach 25R: 6-25 to 6-24

Type ll 24-hr Rainfall=5.80"
Page 12

Peak Depth= 1.64' Max Vel= 8.7 fps Inflow= 34.60 cfs 1.965 af
n=0.013 L=309.0' 5=0.0080 7 Capacity=$9.63 cfs Outflow= 34.49 cfs 1.965 af

Peak Depth= 1.44' Max Vel= 7.0 fps Inflow= 23.61 cfs 1.334 at
n=0.013 L=2OT.0' 5=0.0057 '/' Capacity=59.36 cfs Outflow= 23.53 cfs 1.334 af

Peak Depth= -36.86' Max Vel= 0.0 fps
D=30.0" n=0.013 L=189.0' 5=0.0100'i' Capacity={1.02 cfs Outflow= 0.00 cfs 0.000 af

Total Runoff Area = 55.200 ac Runoff Volume = 19.638 af Average Runoff Depth = 4.27"
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lecondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=25.00' (Free Discharge)
H=Broad.Grested Rectangular Weir (Controls 0.00 cfs)

# Routing lnvert Outlet Devices

J R C G Orig Post Dev.@ Columbia Build Out
Prepared by LandMark Design Group, Inc.

Type ll 24-hr Rainfall=5.80"
Page 13

HvdroCAD@ 6.10 s/n 001765 @ 1986-2002 Apptied Microcomputer Svstems 04/1712003

Pond 1P: Existing BMP

lnflow Area = 55.200 ac, Inflow Depth = 4.27"
f nflow = 221.17 cfs @ 12.07 hrs, Volume= 19.638 af
Outffow = 22.94 cfs @ 13.04 hrs, Volume= 19.264 af, Atten= 90%, Lag= 58.0 min
Primary = 22.94 cfs @ 13.04 hrs, Volume= 19.264 af
Secondary = 0.00 cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-lnd method, Time Span= 0.0048.00 hrs, dt= 0.01 hrs

Starting Elev= 25.00' Surf.Area= 41,012 sf Storage= 20A,791 cf
Peak Elev= 32.75' Surf.Area= 71,990 sf Storage= 699,884 cf (499,094 cf above starting storage)
Pfug-Flow detention time= 711.1 min calculated for 14.651 af (75o/o of inflow)
Storage and wetted areas determined by Prismatic sections

Elevation
(feet)

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

18.00
20.00
22.00
24.00
25.00
25.10
36.00

21,217
25,046
29,209
33,705
41,012
46,500
82,812

0
46,263
54,255
62,914
37,359
4,376

704,750

0
46,263

100,518
163,432
200,791
205,166
909,917

OutFfow Max=22.85 cfs @ 13.04 hrs HW=32.75' (Free Discharge)
(Passes 22.85 cfs of 121 .54 cfs capacity)

=Orifice/Grate (Controls 10.18 cfs)
(Controls 8.70 cfs)

rate (Controls 3.97 cfs)

1

2
3
4

5

Device 4
Device 4
Device 4
Primary

Secondary

25.00' 12.0'Vert. Orifice/Grate C= 0.600
29.96' 15.0" Vert. Orifice/Grate C= 0.600
32.57' 60.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600
18.50' 36.0" x 106.0'long Gulvert RCP, square edge headwall, Ke= 0.500

Outlet lnvert= 16.30' S= 0.0208'/ n= 0.013 Cc= 0.900
33.00' 6.0' long x 2.0' breadth Broad-Grested Rectangular Weir

Head(feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.50
3.00 3.50
Coef. (English) 2.54 2.61 2.61 2.60 2.66 2.70 2.77 2.89 2.88 2.85 3.Q7
3.20 3.32

JR038_JAMES_RIVER_COMMERCE_CENTER - 108



J R C G Orig Post Dev.@ Golumbia Build Out
Prepared by LandMark Design Group, lnc.

Type ll 24-hr Rainfall=5.80"
Page 14
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Reach 100R: Ravine channel below BMP

lnflow Area = 55.200 ac, Inflow Depth = 4.19"lnflow = 22.94 cfs @ 13.04 hrs, Volume= 1g.264 af
outflow = 22.94 cfs @ 13.06 hrs, Volume= 19.263 af, Atten= 0%, Lag= 1.2 min

Routing by stor-lnd+Trans method, Time span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.t fps, Min. TravelTime= 0.6 min
Avg. Velocity = 2.1fps, Avg. Travel Time= 0.g min

Peak Depth= 0.88'
Capacity at bank full= 170.45 cfs
Inlet Invert= 17.00', Outlet Invert= 0.16'
custom cross-section table, n= 0.1b0 Length= 117.0' srope= 0.1439 y'

Depth End Area Perim. Storage Discharge(feet) (sq-ft) (feet) (cubic-feet) (cfs)
0.00 0.0 0.0
0.50 3.0 8.1
1.50 15.0 17.2
2.50 39.0 31.1

0 0.00
351 5.82

1,755 51.46
4,563 170.45
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J R C G Orig Post Dev.@ Golumbia Build Out
Prepared by LandMark Design Group, lnc.

Type ll 24-hr Rainfall=8.00"
Page 15

HvdroCAD@ 6.10 s/n 001765 @ 1986-2002 Apptied Microcomputer Svstems 04/1712003

Pond 1P: Existing BMP

Inflow Area = 55.200 ac, Inflow Depth = 0.38"
fnffow = 256.02 cfs @ 12.12hrs, Volume= 2g.3S3 af
outflow = 150.49 cfs @ 12.61 hrs, Volume= 28.935 af, Atten= 41Yo, Lag= 29.6 min
Primary = 128.37 cfs @ 12.61 hrs, Volume= 28.110 at
Secondary = 22.15 cfs @ 12.61 hrs, Volume= 0.82G af

Routing by Stor-lnd method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Starting Elev= 25.00' Surf.Area= 41,012 st Storage= 200,791 cf
Peak Elev= 34.23' Surf.Area= 76,908 sf Storage= 795,328 cf (594,538 cf above starting storage)
Plug-Ffow detention time= 511.0 min calculated for 24.920 af (B3o/o of inflow)
Storage and wetted areas determined by Prismatic sections

Elevation Surf.Area Inc.Store Cum.Store(feet) (sq-ft) (cubic-feet) (cubic-feet)
18.00
20.00
22.00
24.0A
25.00
25.10
36.00

21,217
25,046
29,209
33,705
41,012
46,500
82,812

0
46,263
54,255
62,914
37,359
4,376

704,754

0
46,263

100,518
163,432
200,791
205,166
909,917

HW=34.23' (Free Discharge)OutFlow Max=128.37 cfs @ 12.61 hrs
(Controls 128.37 cfs)

=Orifice/Grate (Passes < 11.17 cfs capacity)
(Passes < 11.28 cfs capacity)
(Passes < 109.50 cfs capacity)

lecondary OutFlow Max=22.07 cfs @ 12.61 hrs HW=34.23' (Free Discharge)
L5=Broad4rested Rectangular Weir (Controls 22.07 cts\

# Routing Invert Outlet Devices
1 Device 4
2 Device 4
3 Device 4
4 Primary

5 Secondary

25.00' 12.0'Vert. Orifice/Grate C= 0.600
29.96' 15.0'Vert. Orifice/Grate C= 0.600
32.57' 60.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600
18.50' 36.0" x 106.0'long Culvert RCP, square edge headwall, Ke= 0.500

Outlet Invert= 16.30' S= 0.0208 I n= 0.013 Cc= 0.900
33.00' 6.0' long x 2.0' breadth Broad-Grested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.50
3.00 3.50
Coef. (English) 2.54 2.61 2.61 2.60 2.66 2.70 2.77 2.89 2.88 2.85 3.07
3.20 3.32
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J R C G Orig Post Dev.@ Golumbia Build Out
Prepared by LandMark Design Group, Inc.

Type ll 24-hr Rainfall=8.00"
Page 16
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6.10 s/n 001 986-2002

Reach 100R: Ravine channel below BMP

Inflow Area = 55.200 ac, Inflow Depth = 6.29"Inflow = 150.49 cfs @ 12.61 hrs, Volume= 2g.g35 af
outflow = 150.48 cfs @ 12.62 hrs, Volume= 28.934 af, Atten= 0%, Lag= 0.3 min

Routing by stor-lnd+Trans method, Time span= 0.00-4g.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.3 fps, Min. TravelTime= 0.5 min
Avg. Velocity = 2.2 fps, Avg. Travel Time= 0.9 min

Peak Depth= 2.33'
Capacity at bank full= 170.45 cfs
Inlet Invert= 17.00', Outlet Invert= 0.16'
custom cross-section table, n= 0.150 Length= 117.0' srope= 0.1439'f

Depth End Area Perim. Storage Discharge(feet) (sq-ft) (feet) (cubic-feet) (cf!)
0.00 0.0 0.0
0.50 3.0 8.1
1.50 15.0 17.2
2.50 39.0 31.1

0 0.00
351 5.82

1,755 51.46
4,563 170.45
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J R G G Orig Post Dev.@ Golumbia Buitd Out Type ll 24-hr Rainfall=5.80"/ Ball Metal
Prepared by LandMark Design Group, lnc. Page 17
HvdroCAD@ 6.10 s/n 001765 @ 1986-2002 Applied Microcomputer Svstems 04/19/2003

Time span=0.00-48.00 hrs, dt=0.01 hrs,4801 points
Runoff by SCS TR-20 method, UH=SCS, Type ll 24-hr Rainfall=5.80"

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

Subcatchment 25S: Shell Building Site

Subcatchment 31S: Ball Metal Expansion

Subcatchment 32S: Ball Metal Original Site

Reach 31R: Existing BM 5-l

Runoff Area=8.040 ac Runoff Depth=4.33"
Tc=15.0 min CN=87 Runoff= 43.64 cfs 2.898 af

Runoff Area=23.300 ac Runoff Depth=4.76"
Tc=9.6 min CN=91 Runoff= 160.65 cfs 9.245 af

Runoff Area=1.310 ac Runoff Depth=3.11"
Tc=5.0 min CN=75 Runoff= 7.52 cts 0.340 af

Peak Depth= 0.41' Max Vel= 12.1 fps Inflow= 7.52 cfs 0.340 af
D=42.O" n=0.013 L=60.0' 5=0.0687 7' Capacity=263.64 cfs Outflow= 7.51 cfs 0.340 af

Reach 32R: Existing BM 3-2 Peak Depth= 2.00' Max Vel= 5.2 fps Inflow= 33.58 cfs 9.039 af
D=24.0" n=0.013 L=250.0' 5=0.00407' Capacitp14.31 cfs Outflow= 15.22ds 9.038af

Reach 33R: Existing BM 2-l Peak Depth= 1.71' MaxVel= 5.2 fps Inflow= 15.22 ds 9.038 af
D=24.0" n=0.013 L=240.0' 5=0.0040 7' Capacity=14.31 cfs Outflow= 14.80 cfs 9.037 af

Reach 34R: Existing Ball Metaloutfatl Peak Depth= 1.08' Max Vel= 7.7 fps Inflow= 19.52 cfs 9.376 af
D=42.0" n=0.013 L=460.0' 5=0.0086'/' Capacity=93.35cfs Outflow= 19.42cfs 9.374af

Reach 38R: Dual Pipe Peak Depth= 1.25' Max Vel= 12.8 fps lnflow= 62.60 cfs 12.273 af
D=30.0" n=0.012 L=100.0' 5=0.0200 7' Capacity=115.68 cfs Outflow= 62.58 cfs 12.273 af

Pond 30P: Ball Metal BMP Peak Storage= 207,181 cf @ 57.50' Inflow= 160.65 cfs 9.245 af
Primary= 33.58 cfs 9.039 af Outflow= 33.58 cfs 9.039 af

Totaf Runoff Area = 32.650 ac Runoff Volume = 12.484 af Average Runoff Depth = 4.59"
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lecondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=25.00' (Free Discharge)
H=Broad-Crested Rectangular Weir (Controls 0.00 cfs)

# Routins Invert Outlet Devices

James River G G with Shell Bldg. 2003
Prepared by LandMark Design Group, Inc.

lnflowArea = 62.320 ac, Inflow Depth = 1.24"
Inflow = 82.53 cfs @ 12.03 hrs, Volume=
Outflow = 5.27 cfs @ 13.94 hrs, Volume=
Primary = 5.27 cfs @ 13.94 hrs, Volume=
Secondary = 0.00 cfs @ 0.00 hrs, Volume=

Type ll 24-hr Rainfall=2.80"
Page 19

HvdroCAD@ 6.10 s/n 001765 @ 1986-2002 Applied Microcomputer Svstems 04/1712003

Pond 1P: Existing BMP

6.455 af
6.259 af, Atten= 94o/o, Lag= 114.4 min
6.259 af
0.000 af

Routing by Stor-lnd method, Time Span= 0.0048.00 hrs, dt= 0.01 hrs

Starting Elev= 25.00' Surf.Area= 41,012sf Storage= 200,791 cf
Peak Elev= 27.45' Surf.Area= 54,316 sf Storage= 356,853 cf (156,062 cf above starting storage)
Pfug-Ffowdetentiontime= 1,111.1mincalculatedfor1.649 af (260/oof inflow)
Storage and wetted areas determined by Prismatic sections

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
18.00
20.00
22.00
24.00
25.00
25.10
36.00

21,217
25,046
29,209
33,705
41,012
46,500
82,812

0
46,263
54,255
62,914
37,359
4,376

7U,750

0
46,263

100,518
163,432
200,791
205,166
909,917

OutFlow Max=5.28 cfs @ 13.94 hrs HW=27.45' (Free Discharge)
(Passes 5.28 cfs of 92.87 cfs capacity)

(Controls 5.28 cfs)
(Controls 0.00 cfs)
(Controls 0.00 cfs)

1

2
3
4

5

Device 4
Device 4
Device 4
Primary

Secondary

25.00' 12.0" Vert. Orifice/Grate C= 0.600
29.96' 15.0" Vert. Orifice/Grate C= 0.600
32.57' 50.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600
18.50' 36.0" x 106.0'long Gulvert RCP, square edge headwall, Ke= 0.500

Outlet lnvert= 16.30' S= 0.0208 7' n= 0.013 Cc= 0.900
33.00' 6.0' long x 2.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1 .20 1.40 1.60 1.80 2.00 2.50
3.00 3.50
Coef. (English) 2.54 2.61 2.61 2.60 2.66 2.70 2.77 2.89 2.88 2.85 3.07
3.20 3.32
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I James River C G with Shell Bldg. 2003 Type ll 24-hr Rainfall=2.80"
t Prepared by LandMark Design Group, Inc. Page 20

HvdroCAD@ 6.10 s/n 001765 @ 1986-2002 Apptied Microcomputer Svstems 04/1712003

I Reach 100R: Ravine channel below BMP

I lnflow Area = 62.320 ac, Inflow Depth = i.21"
I lnflow = 5.27 cts @ 13.94 hrs, Volume= 6.25g afr Outflow = 5.27 cfs @ 13.97 hrs, Volume= 6.258 af, Atten= 07o, Lag= 2.0 min

I Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrsr Max. Velocity= 1.9 fps, Min. Travel Time= 1.0 min
Avg. Velocity - 1.9 fps, Avg. Travel Time= 1.0 min

t Peak Depth= 0.45'
Capacity at bank full= 170.45 cfs

I lnlet Invert= 17.00', Outlet Invert= 0.16'

I Custom cross-section table, n= 0.150 Length= 117.O' Slope= 0.1439 7'

Depth End Area Perim. Storage Discharge

I (feet) (sq-ft) (feet) (cub'c-fe-t) (cf- )
r 0.00 0.0 0.0 0 0.00

0.50 3.0 8.1 351 5.82
I 1.50 15.0 17.2 1,755 51.46
I 2.50 39.0 31.1 4,563 170.45

I
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I
I
I
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lecondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=25.00' (Free Discharge)
L5=Broad-Grested Rectangular Weir (Controls 0.00 cfs)

# Roqtjng lnvert Outlet Devices

James River C G with Shell Bldg. 2003
Prepared by LandMark Design Group, Inc.

f nflow Area = 62.320 ac, Inflow Depth = 1.79"
fnflow = 119.73 cfs @ 12.03 hrs, Volume=
Outflow = 6.73 cfs @ 14.09 hrs, Volume=
Primary = 6.73 cfs @ 14.09 hrs, Volume=
Secondary = 0.00 cfs @ 0.00 hrs, Volume=

Type I I 24-hr Rainfall=3. 50"
Page 21

HvdroCAD@ 6.10 s/n 001765 @ 1986-2002 Apptied Microcomputer Svstems 04/1712003

Pond 1P: Existing BMP

9.277 af
9.035 af, Atten= 94o/o, Lag= 123.6 min
9.035 af
0.000 af

Routing by Stor-lnd method, Time Span= 0.0048.00 hrs, dt= 0.01 hrs

Starting Efev= 25.00' Surf.Area= 41,Q12 sf Storage= 200,791 cf
Peak Elev= 28.67' Surf.Area= 58,387 sf Storage= 435,862 cf (235,071cf above starting storage)
Plug-Ffow detention time= 937.1 min calculated for 4.426 af (48oh of inflow)
Storage and wetted areas determined by Prismatic sections

Elevation Surf.Area lnc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
18.00
20.00
22.00
24.00
25.00
25.10
36.00

21,217
25,046
29,209
33,705
41,012
46,500
82,812

0
46,263
54,255
62,914
37,359
4,376

704,750

0
46,263

100,518
163,432
200,791
205,166
909,917

OutFlow Max=6.73 cfs @ 14.09 hrs HW=28.67' (Free Discharge)
(Passes 6.73 cfs of 100.20 cfs capacity)

=Orifice/Grate (Controls 6.73 cfs)
(Controls 0.00 cfs)
(Controls 0.00 cfs)

1 Device 4
2 Device 4
3 Device 4
4 Primary

5 Secondary

25.00' 12.0" Vert. Orifice/Grate C= 0.600
29.96' 15.0" Vert. Orifice/Grate C= 0.600
32.57' 60.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600
18.50' 36.0" x 106.0'long Gulvert RCP, square edge headwall, Ke= 0.500

Outlet lnvert= 16.30' S= 0.0208 7' n= 0.013 Cc= 0.900
33.00' 6.0' long x2.0'breadth Broad-Grested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1 .20 1.40 1.60 1.80 2.00 2.50
3.00 3.50
Coef. (English) 2.54 2.61 2.61 2.60 2.66 2.70 2.77 2.89 2.88 2.85 3.07
3.20 3.32
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I James River G C with Shell Bldg. 2003 Type ll 24-hr Rainfall=3.50"
I Prepared by LandMark Design Group, Inc. Page 22

HVdToCAD@ 6.10 s/n 001765 @ 1986-2002 Applied Microcomputer Svstems 04/1712003

r Reach 100R: Ravine channel below BMP

I InflowArea = 62.320 ac, lnflow Depth = 1.74"
I Inflow = 6.73 cfs @ 14.09 hrs, Volume= 9.035 afr Outflow = 6.73 cfs @ 14.12 hrs, Volume= 9.035 af, Aften= 0%, Lag= 1.5 min

I Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrsI Max. Veloci$= 2.1fps, Min. Travel Time= 0.9 min
Avg. Veloci$ = 2.0 fps, Avg. Travel Time= 1.0 min

I Peak Depth= 0.52'
Capacity at bank full= 170.45 cfs

r lnlet Invert= 17-00', Outlet Invert= 0.16'

I Custom cross-section table, n= 0.150 Length= 117.0' Slope= 0.1439'l'

Depth End Area Perim. Storage Discharge

I (feet) (sq-ft) (feet) (cub'c-fe-t) (c-s)
r 0.00 0.0 0.0 0 0.00

0.50 3.0 8.1 351 5.82
I 1.50 15.0 17.2 i,7SS 51.46
I 2.50 39.0 31.1 4,563 170.45

I
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I
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HvdroCAD@ 6.10 s/n 001765 @ 1986-2002 Apptied Microcomputer Svstems 04/1712003

Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Type ll 24-hr Rainfall=5.80"

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

James River G G with Shell Bldg. 2003
Prepared by LandMark Design Group, Inc.

Subcatchment 1S: Lot 2-N

Subcatchment 25: Lot 1-N

Subcatchment 35: Lot 1-S

Subcatchment 4S: Lot 2 -S

Subcatchment 5S: Road to 6-5

Subcatchment 65: Lot 4-N

Subcatchment 75: Road to 6-7

Subcatchment 8S: Lot 4-M

Subcatchment 93: Lot 3-S

Subcatchment 10S: Lot 4-S

Subcatchment {15: Lot 6-N

Subcatchment 12S: Lot 5

Subcatchment 13S: Lot 6-M

Subcatchment 14S: Lot 7

Subcatchment 15S: ROW to Inlet 6-15

Type ll 24-hr Rainfall=5.80"
Page 23

Runoff Area=4.580 ac Runoff Depth=3.1 1"

Length=605' Tc=24.2min CN=75 Runoff= 14.20cfs 1.188af

Runoff Area=4.040 ac Runoff Depth=3.11"
Length=S00' Tc=14.2 min CN=75 Runoff= 16.75 cfs 1.048 at

Runoff Area=1.550 ac Runoff Depth=3.11"
Length=32O' Tc=33.4 min CN=75 Runoff= 3.90 cfs 0.402 af

Runoff Area=1.310 ac Runoff Depth=3.11"
Length=375' Tc=8.5 min CN=75 Runoff= 6.62 cfs 0.340 af

Runoff Area=0.240 ac Runoff Depth=5.21"
Length=240' Tc=2.0 min CN=95 Runoff= 2.20 cts 0.104 af

Runoff Area=2.560 ac Runoff Depth=4.33"
Length=575' Tc=4.4 min CN=87 Runoff= 19.68 cfs 0.923 af

Runoff Area=0.410 ac Runoff Depth=S.21"
Length=215' Tc=1.8 min CN=95 Runoff= 3.79 cfs 0.178 af

Runoff Area=3.100 ac Runoff Depth=4.33"
Length=S9O' Tc=4.2min CN=87 Runoff= 23.99 cfs 1.118 af

Runoff Area=1.960 ac Runoff Depth=4.33"
Tc=5.0 min CN=87 Runoff= 14.77 cts 0.7O7 af

Runoff Area=4.300 ac Runoff Depth=4.33"
Length=S45' Tc=24.8 min CN=87 Runoff= 17.86 cfs 1.550 af

Runoff Area=3.020 ac Runoff Depth=3.11"
Length=500' Tc=13.4 min CN=75 Runoff= 12.85 cfs 0.783 af

,Runoff Area=1 .120 ac Runoff Depth=4.33"
Length=350' Tc=2.9 min CN=87 Runoff= 9.04 cfs 0.4A4 af

Runoff Area=3.020 ac Runoff Depth=3.1 1"

Length=70O' Tc=15.5 min CN=75 Runoff= 12.00 cfs 0.783 af

Runoff Area=5.090 ac Runoff Depth=3.1 1"

Length=S70' Tc=1B.5min CN=75 Runoff= 18.44cfs 1320 af

Runoff Area=0.210 ac Runoff Depth=5.21"
Tc=2.0 min CN=95 Runoff= 1.93 cfs 0.091 af
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HvdroCAD@ 6.10 s/n 001765 @ 1986-2002 Applied Microcomputer Svstems 04/1 7/2003

James River G G with Shell Bldg. 2003
Prepared by LandMark Design Group, Inc.

Subcatchment 165: Lot 6-5 & Lot 10A

Subcatchment 173: ROW Lot10

Subcatchment 18S: ROW Cul-de-sac

Type ll 24-hr Rainfall=5.80"
Page24

Runoff Area=2.980 ac Runoff Depth=4.33"
Length=600' Tc=15.1 min GN=87 Runoff=16.15cfs 1.074at

Runoff Area=1.310 ac Runoff Depth=5.21"
Tc=5.0 min CN=95 Runoff= 10.97 cfs 0.569 af

Runoff Area=0.580 ac Runoff Depth=S.21"
Tc=5.0 min CN=95 Runoff= 4.86 cfs 0.252 af

Runoff Area=0.890 ac Runoff Depth=5.21"
Tc=2.0 min CN=95 Runoff= 8.17 cfs 0.387 af

Runoff Area=7.480 ac Runoff Depth=3.60"
Tc=20.0 min CN=80 Runoff= 29.88 cfs 2.245 af

Runoff Area=0.230 ac Runoff Depth=5.56"
Tc=1.3 min CN=98 Runoff= 2.19 cfs O.1O7 af

Runoff Area=O.210 ac Runoff Depth=5.56"
Length=130' Tc=1.2 min CN=98 Runoff= 2.00 cfs 0.097 af

Runoff Area=1.750 ac Runoff Depth=3.11"
Tc=10.0 min CN=75 Runoff= 8.38 cfs O.454 af

Subcatchment 193: Columbia Road / shoulder

Subcatchment 20S: Remaining Site

Subcatchment 21S: Entry Circle

Subcatchment 22S: Front Parking Lot

Subcatchment 23S: Lot to S.23

Subcatchment 24S: Lot to S-24 Runoff Area=3.700 ac Runoff Depth=3.11"
Tc=10.0 min CN=75 Runoff= 17.72cts 0.960 af

Runoff Area=2.030 ac Runoff Depth=4.33"
Tc=10.0 min CN=87 Runoff= 12.95 cfs O.732at

Subcatchment 25S: Remaining Shell Building Site

Subcatchment 265: Front Roof Runoff Area=0.750 ac Runoff Depth=5.56"
Length=267' Tc=1.8 min CN=98 Runoff= 7.06 cfs 0.348 af

Subcatchment 27S: Future dirive / Shoulder Runoff Area=0.210 ac Runoff Depth=4.33"
Length=S4' Tc=1.7 min CN=87 Runoff= 1.76 cfs 0.076 af

Subcatchment 28S: Rear Yard / Future Drive Runoff Area=0.400 ac Runoff Depth=2.65"

Subcatchment 29S: Rear Roof

Length=150' Tc=13.0min CN=70 Runoff= 1.47 cfs 0.088af

Runoff Area=1 .120 ac Runoff Depth=5.56"
Length=333' Tc=2.6 min CN=98 Runoff= 10.29 cfs 0.519 af

Subcatchment 30S: Future Loading Dock Runoff Area=0.320 ac Runoff Depth=5.56"
Length=120' Tc=1.8min CN=98 Runoff=3.01 cfs 0.148af

Subcatchment 33S: Rear Yard 50% future paved Runoff Area=0.980 ac Runoff Depth=4.33"
Length=150' Tc=17.1 min CN=87 Runoff=4.99cfs 0.353af
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HvdroCAD@ 6.10 s/n 001765 @ 1986-2002 Applied Microcomputer Svstems 0411712003

James River G G with Shell Bldg. 2003
Prepared by LandMark Design Group, Inc.

Subcatchment 365: SE Front Yard

Subcatchment 37S: Front Yard Slope

Reach {R: 6-l to 6-4

Type ll 24-hr Rainfall=5.80"
Page 25

Runoff Area=0.290 ac Runoff Depth=2.65"
Length=100' Tc=2.3 min CN=70 Runoff= 1.58 cfs 0.064 af

Runoff Area=0.580 ac Runoff Depth=2.65"
Length=60' Tc=2.3 min CN=70 Runoff=3.16cfs 0128af

Peak Depth= 0.92' Max Vel= 8.7 fps Inflow= 14.20 ds 1.188 af
D=30.0" n=0.013 L=326.0' 5=0.0146Y' Capacity--49.51 cfs Outflow= 14.17ds 1.188af

Reach 2R: 6-2 to 6-3 Peak Depth= 0.99' Max Vel= 10.7 fps Inflow= 16.75 cfs 1.048 af
D=24.0" n=0.013 L=234.0' 5=0.0223Y' Capacity=33.79cfs Outflow=16.71 cfs '1.048af

Reach 3R: 6-3 to 64 Peak Depth= 1.68' Max Vel= 6.0 fps Inflow= 19.04 cfs 1.450 af
D=27.0" n=0.013 L=48.0' 5=0.0046 7 Capacity=2O.97 cfs Outflow= 19.02 cfs 1.450 af

Reach 4R: 6-4 to 6-6 Peak Depth= 1.39' Max Vel= 12.2tps Inflow= 34.42 cfs 2.977 af
D=30.0" n=0.013 L=235.0' 5=0.0197'/' Capacity=57.S7 cfs Outflow= 34.40 cfs 2.977 af

Reach 5R: 6-5 to 6-6 Peak Depth= 0.36' Max Vel= 7.5 fps Inflow= 2.20 cfs 0.144 at
D=15.0" n=0.013 L=48.0' S=0.03587' Capacity='l2.23cfs Outflow=2.20cts 0.104af

Reach 6R: 6-6 to 6-8 Peak Depth= 2.O2' Max Vel= 8.6 fps Inflow= 43.57 cfs 4.005 af
D=36.0" n=0.013 L=213.0' 5=0.0067 7' Capacity=54.65 cfs Outflow= 43.49 cfs 4.005 af

Reach 7R: 6-7 to 6-8 Peak Depth= 0.48' Max Vel= 8.8 fps Inflow= 3.79 cfs O.'178 af
D=15.0" n=0.013 L=48.0' 5=0.03607' Capacity=12.26cfs Outflow=3.78cfs 0.178af

Reach 8R: 64 to 6-10 Peak Depth= 2.45' Max Vel= 11.0 fps Inflow= 67.81 cfs 5.300 af
D=36.0" n=0.013 L=275.0' 5=0.01047 Capacity=67.90cfs Outflow=67.50cfs 5.300af

Reach 9R: 6-9 to 6-10 Peak Depth= 2.OO' Max Vel= 3.6 fps lnflow= 14.77 cfs 0.707 af
D=24.O" n=0.013 L=48.0' S=0.0019'/' Capacity=9.8O cfs Outflow= 9.91 cfs O.7O7 af

Reach 1 0R: 6-1 0 to 6-12 Peak Depth = 1 .7O' Max Vel= 1 8.7 fps lnflow= 87.01 cfs 7 .557 at
D=42.0" n=0.013 L=200.0' 5=0.03277' Capacity=182.07 cts Outflow=86.90cfs 7.557 at

Reach 11R: 6-11 to 6-12 Peak Depth= 1 .67' Max Vel= 4.6 fps Inflow= 12.85 cfs 0.783 af
D=24.0" n=0.013 L=48.0' 5=0.0031 7 Capacity=12.65 cfs Outflow= 12.83 cfs 0.783 af

Reach 12R: 6.12 to 6-14 Peak Depth= 1.82' Max Vel= 18.6 fps Inflow= 103.41 cfs 8.744 af
D=48.0" n=0.013 L=250.0' 5=0.02867' CapaciV=242.92cfs Outflow= 103.28cfs 8.744af

Reach 13R: 6-13 to 6-14 Peak Depth= 1.47' Max Vel= 4.8 fps lnflow= 12.00 cfs 0.783 af
D=24.O" n=0.013 L=48.0' 5=0.0035 '/' Capacity={3.46 cfs Outflow= 11.99 cfs 0.783 af

Reach 14R: 6-14 to 6-15 Peak Depth= 2.44' Max Vel= 14.1 fps Inflow= 112.60 cfs 9.527 af
D=48.0" n=0.013 L=146.0' 5=0.0130'/' Capacity=l$3.86cfs Outflow= 112.49cts 9.527 at
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HvdroCAD@ 6.10 s/n 001765 @ 1986-2002 Apptied Microcomputer Svstems 04/1712003

Reach 15R: 6-15 to 6-{9 Peak Depth= 2.54' Max Vel= 13.4 fps Inflow= 113.23 cfs 9.619 af
D=48.0' n=0.013 L=1 15.0' 3=0.01 16 7' Capacity=154.48 cfs Outflow= 1 13.13 cfs 9.619 af

Reach 16R: 6-16 to 6-19 Peak Depth= 2.00' Max Vel= 4.9 fps Inflow= 16.15 cfs 1.O74 af
D=24.0" n=0.013 L=61.0' 5=0.0036'/' Capacity=13.59cfs Outflow=14.46cfs 1.O74af

Reach 17R: 6.17 to 6-18 Peak Depth= 1.50' Max Vel= 3.7 fps Inflow= 10.97 cfs 0.569 af
D=18.0" n=0.013 L=48.0' 5=0.0029'/' Capacity=5.67 cfs Outflow= 5.89 cfs 0.569 af

Reach 18R: 6-18 to 6-19 Peak Depth= 1.64' Max Vel= 3.8 fps Inflow= 10.53 cfs O.821 af
D=24.0" n=0.013 L=130.0' 5=0.0022 7' Capacity=10.S0 cfs Outflow= 10.49 cfs Q.821 af

Reach 19R: 6-19 to 6-21 Peak Depth= 3.82' Max Vel= 9.7 fps Inflow= 140.01 cfs 11.901 af
D=54.0" n=0.013 L=260.0' 5=0.0048'/' Capacity=135.81 cfs Outflow=139.60cfs 11.901 af

Reach 20R: 6-20 to 6-21 Peak Depth=2.94' Max Vel= 8.8 fps Inflow= 75.60 cfs 5.394 af
D42.O" n=0.013 L=48.0' 5=0.0054 7 Capacity=f!,.05 cfs Outflow= 75.56 cfs 5.394 af

Reach 21R: 6-21 to 6-22 Peak Depth= 2.50' Max Vel= 23.5 fps Inflow= 213.04 cts 17.294 af
D=54.0" n=0.013 L=128.0' 5=0.03307 Capacity=357.48cfs Outflow=212.92c/';s 17.294af

Reach 22R- A-2 to A-l Peak Depth= 0.79' Max Vel= 14.6 fps Inflow= 16.93 cfs 1.630 af
D=24.0" n=0.013 L=98.0' 5=0.0510 Y' Capacity=51.10 cfs Outflow= 16.84 cfs 1.630 af

Reach 23R: 6-23 to 6-20 Peak Depth= 2.45' Max Vel= 9.6 fps Inflow= 59.53 cfs 4.074 at
D=36.0" n=0.013 L=309.0' S=0.00807' Capacity=59.63cfs Outflow=59.33cfs 4.O74af

Reach 24R: 6-24 to 6-23 Peak Depth= 2.51' Max Vel= 8.1 fps Inflow= 51.31 cfs 3.620 af
D=36.0" n=0.013 L=207.O' 5=0.00577' Capacity=50.36cfs Outflow=51.15cfs 3.620af

Reach 25R: 6-25 to 6-24 Peak Depth= 1.73' Max Vel= 9.3 fps lnflow= 33.87 cfs 2.660 af
D=30.0" n=0.013 L=189.0' 5=0.01007 Capacity=41.02cfs Outflow=33.82cfs 2.660af

Reach 26R: A-3 to A-2 Peak Depth= 2.00' Max Vel= 5.8 fps Inflow= 18.34 cfs 1.630 af
D=24.0" n=0.013 L=150.0' S=0.00507' Capacity={6.00cfs Outflow=16.93cfs 1.630af

Reach 27R: Paved Flume PG-4 Peak Depth= 0.17' Max Vel= 11.2 fps lnflow= 2.19 cfs 0.107 at
n=0.015 L=65.0' 5=0.1902 T Capacity=56.04 cfs Outflow= 2.19 cfs 0.107 af

Reach 28R: A4 to A-3 Peak Depth= 2.00' Max Vel= 5.8 fps Inflow= 20.59 cfs 1.532 af
D=24.0" n=0.013 L=66.0' 5=0.00507' Capacity=l$.00cfs Outflow=16.55cfs '1.532at

James River C G with Shell Bldg. 2003
Prepared by LandMark Design Group, Inc.

Reach 29R: A-5 to A4
D=24.0"

Reach 30R: A-6 to A-5

Type ll 24-hr Rainfall=5.80"
Page 26

Peak Depth= 1.42' Max Vel= 5.7 fps lnflow= 13.72 cts 1.185 af
n=0.013 L=191 .0' S=0.0050 '/' Capacity=16.04 cfs Outflow= 13.68 cfs 1 .185 af

Peak Depth= 1.75' Max Vel= 5.3 fps Inflow= 12.85 cfs 1 .109 af
L=228.O' 5=0.0050 '/' Capacity='f 1.20 cfs Outflow= 12.05 cfs 1.109 afD=21.0" n=0.013

JR038_JAMES_RIVER_COMMERCE_CENTER - 121



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

James River C G with Shell Bldg. 2003
Prepared by LandMark Design Group, Inc.

Type ll 24-hr Rainfall=5.80"
Page 27

HvdroCAD@ 6.10 s/n 001765 @ 1986-2002 Applied Microcomputer Svstems 04/1712003

Reach 39R: A.7 to A-6 Peak Depth= 'l.75' Max Vel= 5.3 fps Inflow= 15.53 cfs 1.O21 af
D=21 .0" n=0.013 L=140.0' 5=0.0050 7' Capacity=l 1 .20 cfs Outflow= 1 1 .84 cfs 1.021 af

Reach 40R: A-8 to A-7 Peak Depth= 0.85' Max Vel= 4.6 fps lnflow= 5.29 cfs 0.502 af
D=21.0" n=0.013 L=60.0' 5=0.00507' Capacity=l1.20cfs Outflow= 5.27 cfs 0.5O2af

Reach 41R: A-9 to A-8 Peak Depth= 1.19' Max Vel= 4.2fps Inflow= 4.99 cfs 0.353 af
D=15.0" n=0.013 L=200.0' 5=0.0050'/' Capacity={.57 cfs Outflow= 4.91 cfs 0.353 af

Reach 42R: Driveway Culvert Peak Depth= 0.51' Max Vel= 3.4 fps lnflow= 1.58 cfs 0.064 af
D=15.0" n=0.013 L=40.0' 5=0.00507' Capacity=4.S7cfs Outflow=1.57cfs 0.064af

Reach 43R: Paved Ditch PG-2 Peak Depth= 0.79' Max Vel= 3.3 fps Inflow= 4.72 cts O.192 at
n=0.015 L=292.O' 5=0.0043 7' Capacity=8.47 cfs Outflow= 4.50 cfs O.192 af

Total Runoff Area = 62.320 ac Runoff Volume = 19.539 af Average Runoff Depth = 3.76'
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James River G C with Shell Bldg. 2003
Prepared by LandMark Design Group, lnc.

Type ll 24-hr Rainfall=5.80"
Page 28

HvdroCAD@ 6.10 s/n 001765 @ 1986-2002 Applied Microcomputer Svstems 04/1712003

Pond 1P: Existing BMP

Inflow Area = 62320 ac, Inflow Depth = 3.76"
fnflow = 237.57 cfs @ 12.04 hrs, Volume= 19.539 af
Outflow = 19.83 cfs @ 13.27 hrs, Volume= 19.158 af, Atten= 92o/o, Lag= 73.6 min
Primary = 19.83 cfs @ 13.27 hrs, Volume= 19.158 af
Secondary = 0.00 cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-lnd method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Starting Elev= 25.00' Surf.Area= 41,012 sf Storage= 20Q,791 ct
Peak Efev= 32.63' Surf.Area= 71,594 sf Storage= 692,192 cf (491,401cf above starting storage)
Pfug-Flow detention time= 722.4 min calculated for 14.548 at (74% of inflow)
Storage and wetted areas determined by Prismatic sections

Elevation
(feet)

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

18.00
20.00
22.00
24.00
25.00
25.10
36.00

21,217
25,046
29,209
33,705
41,012
46,500
82,812

0
46,263
54,255
62,914
37,359
4,376

704,750

0
46,263

100,518
'163,432
200,791
205,166
909,917

OutFfow Max=19.36 cfs @ 13.27 hrs HW=32.63' (Free Discharge)
ulvert (Passes 19.36 cfs of 120.97 cfs capacity)
=Orifice/Grate (Controls 10.10 cfs)

rate (Controls 8.46 cfs)
rate (Controls 0.80 cfs)

lecondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=25.00' (Free Discharge)
L5=Broad-Grested Rectangular Weir (Controls 0.00 cfs)

# Routino Invert Outlet Devices
1

2
3
4

5

Device 4
Device 4
Device 4
Primary

Secondary

25.00' {2.0" Vert. Orifice/Grate C= 0.600
29.96' {5.0" Vert. Orifice/Grate C= 0.600
32.57' 60.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600
18.50' 36.0" x 106.0'long Gulvert RCP, square edge headwall, Ke= 0.500

Outlet lnvert= 16.30' S= 0.0208'/' n= 0.013 Cc= 0.900
33.00' 6.0' long x 2.0' breadth Broad-Grested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1 .20 1.40 1.60 1.80 2.00 2.50
3.00 3.50
Coef. (English) 2.54 2.61 2.61 2.60 2.66 2.70 2.77 2.89 2.88 2.85 3.07
3.20 3.32
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Type ll 24-hr Rainfall=5.80"
Page29

HvdroCAD@ 6.10 s/n 001765 @ 1986-2002 Applied Microcomputer Svstems 04/1712003

Reach 100R: Ravine channel below BMP

I Inflow Area = 62.320 ac, Inflow Depth = 3.69"

t Inflow = 19.83 cfs @ 13.27 hrs, Volume= 19.158 af
Outflow = 19.83 cfs @ 13.29 hrs, Volume= 19.157 af, Atten= 07o, Lag= 1.2 min

I Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrsr Max. Velocity= 3.9 fps, Min. TravelTime= 0.7 min
Avg. Velocity = 2.1fps, Avg. Travel Time= 0.9 min

I Peak Depth= 0.81'
Capacity at bank full= 170.45 cfs

I lnlet Invert= 17.00', Outlet lnvert= 0.16'

I Custom cross-section table, n= 0.150 Length= 117.0' Slope= 0.1439'f

Depth End Area Perim. Storage Discharge
(feet) (sq-ft) (feet) (cubic-feet) (cfs)

0.00 0.0 0.0 0 0.00
0.50 3.0 8.1 351 5.82

I 1.50 15.0 17.2 1,755 51.46
I 2.50 39.0 31.1 4,563 170.45

I

t

I
I
I
I
t
I
I

I

I
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James River G G with Shell Bldg. 2003
Prepared by LandMark Design Group, Inc.
HydroCAD@ 6.10 s/n 001765 O 1986-2002 Aoolied Microcomouter Svstems

Type II 24-hr Rainfall=8.00"
Page 31

o4t17t2003

Pond 1P: Existing BMP

lnflow Area = 62.320 ac, lnflow Depth = 5.79"
lnflow = 256.01 cfs @ 12.12 hrs, Volume= 30.055 af
Outflow = 158.45 cfs @ 12.52 hrs, Volume= 29.626 af, Atten= 38%, Lag= 24.3 min
Primary = 129.34 cfs @ 12.52 hrs, Volume= 28.702 af
Secondary = 29.11 cfs @ 12.52 hrs, Volume= 0.924 af

Routing by Stor-lnd method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Starting Elev= 25.00' Surf.Area= 41,012 sf Storage= 200,791 cf
Peak Elev= UA4' Surf.Area= 77,617 sf Storage= 809,098 cf (608,307 cf above starting storage)
Pfug-Flow detention time= 505.2 min calculated for 25.011 af (83o/o of inflow)
Storage and wetted areas determined by Prismatic sections

Elevation Surf.Area lnc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
18.00 21,217
20.00 25,046
22.00
24.00
25.00

29,209
33,705
41,012

0
46,263
54,255
62,914
37,359

0
46,263

100,518
163,432
20Q,791

25.10 46,500
36.00

4,376 205,166
82,812 704,750 g0g,g17

OutFlow Max=129.33 cfs @ 12.52 hrs HW=34.44' (Free Discharge)
(Controls 129.33 cfs)

(Passes < 11.31 cfs capacity)
(Passes < 11.60 cfs capacity)
(Passes < 129.28 cfs capacity)

lecondary OutFlow Max=28.97 cfs @ 12.52 hrs HW=34.44' (Free Discharge)
H=Broad€rested Rectangular Weir (Controls 28.97 cfs)

# Routing Invert Outlet Devices
1

2
3
4

5

Device 4
Device 4
Device 4
Primary

Secondary

25.00' 12.0" Vert. Orifice/Grate C= 0.600
29.96' 15.0* Vert. Orifice/Grate C= 0.600
32.57' 60.0" Horiz. Orifice/Grate Limited to weirflow C= 0.600
18.50' 36.0" x 106.0'long Culvert RCP, square edge headwall, Ke= 0.500

Outlet Invert= 16.30' S= 0.0208 7' n= 0.013 Cc= 0.900
33.00' 6.0' long x 2.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1 .20 1.4O 1.60 1.80 2.00 2.50
3.00 3.50
Coef. (English) 2.54 2.61 2.61 2.60 2.66 2.70 2.77 2.89 2.88 2.85 3.07
3.20 3.32
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Prepared by LandMark Design Group, Inc.

Type ll 24-hr Rainfall=8.00"
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Reach 100R: Ravine channel below BMP

f nflow Area = 62.320 ac, Inflow Depth = S.70"Inflow = 158.45 cfs @ 12.52hrs, Volume= 2g.626 at
outflow = 158.28 cfs @ 12.53 hrs, volume= zg.6zs af, Atten= 0%, Lag= 0.7 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.3 fps, Min. TravelTime= 0.5 min
Avg. Velocity = 2.2 fps, Avg. Travel Time= 0.9 min

Peak Depth= 2.40'
Capacity at bank full= 170.45 cfs
Inlet Invert= 17.00', Outlet lnvert= 0.16'
Custom cross-section table, n= 0.150 Length= 117.0, Slope= 0.1439 ,/'

Depth End Area Perim. Storage Discharge(feet) (sq-ft) (feet) (cubic-feet) (cfs)
0.00 0.0 0.0
0.50 3.0 8.1
1.50 15.0 17.2
2.50 39.0 31.1

0 0.00
351 5.82

1,755 51.46
4,563 170.45
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James River Gommerce Center Build Out
Prepared by LandMark Design Group, Inc.

fnflowArea = 62.320 ac, Inflow Depth = 1.56'
Inflow = 99.47 cfs @ 12.04 hrs, Volume=
Outflow = 6.25 cfs @ 13.94 hrs, Volume=
Primary = 6.25 cfs @ 13.94 hrs, Volume=
Secondary = 0.00 cfs @ 0.00 hrs, Volume=

Type ll 24-hr Rainfall=2.80"
Page 34

HvdroCAD@ 6.10 s/n 001765 @ 1986-2002 Applied Microcomputer Svstems 04/1712003

Pond 1P: Existing BMP/Modified

8.119 af
7,897 af, Atten= 94o/o, Lag= 1 13.7 min
7.897 at
0.000 af

Routing by Stor-lnd method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Starting Elev= 25.00' Surf.Area= 41,012 sf Storage= 20Q,791 cf
Peak Elev= 28.23' Surf.Area= 56,921 sf Storage= 407,411 ct (206,620 cf above starting storage)
Pfug-Ffow detention time= 969.5 min calculated for 3.287 af (40o/o of inflow)
Storage and wetted areas determined by Prismatic sections

Elevation
(feet1

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

18.00
20.00
22.00
24.00
25.00
25.10
36.00

21,217
25,046
29,2Q9
33,705
41,012
46,500
82,812

0
46,263
54,255
62,914
37,359
4,376

704,750

0
46,263

100,518
163,432
200,791
205,166
909,917

OutFlow Max=6.25 cfs @ 13.94 hrs HW=28.23' (Free Discharge)
(Passes 6.25 cfs of 97.63 cfs capacity)

rate (Controls 6.25 cfs)
(Controls 0.00 cfs)
(Controls 0.00 cfs)

lecondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=25.00' (Free Discharge)
L5=Broad-Crested Rectangular Weir (Controls 0.00 cfs)

# Routinq Invert Outlet Devices
1

2
3
4

5

Device 4
Device 4
Device 4
Primary

Secondary

25.00' 12.0'Vert. Orifice/Grate C= 0.600
29.96' 15.0'Vert. Orifice/Grate C= 0.600
34.00' 60.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600
18.50' 36.0" x {06.0'long Gulvert RCP, square edge headwall, Ke= 0.500

Outlet Invert= 16.30' S= 0.0208 7' n= 0.013 Cc= 0.900
34.50' 6.0' long x 2.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1 .20 1.40 1.60 1.80 2.00 2.50
3.00 3.50
Coef. (English) 2.54 2.61 2.61 2.60 2.66 2.70 2.77 2.89 2.88 2.85 3.07
3.20 3.32
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HVdToCAD@ 6.10 s/n 001765 @ 1986-2002 Applied Microcomputer Svstems 04/1712003

r Reach 100R: Ravine channel below BMP

I Inflow Area = 62.320 ac, Inflow Depth = 1.52"
I Inflow = 6.25 cfs @ 13.94 hrs, Volume= 7.BgT af

Outflow = 6.25 cfs @ 13.96 hrs, Volume= 7 .897 af, Atten= 0%, Lag= 1.5 min

I Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrsr Max. Velocity= 2.0 fps, Min. Travel Time= 1.0 min
Avg. Velocity = 1.9 fps, Avg. Travel Time= 1.0 min

I Peak Depth= 0.51'
Capacity at bank full= 170.45 cfs

I Inlet lnvert= 17.00', Outlet Invert= 0.16'

I Custom cross-section table, n= 0.150 Length= i1T.O' Slope= O.14gg'f

Depth End Area Perim. Storage Discharge

I (feet) (sq-ft) (feet) (cub'c-feet) (cfs)
r 0.00 0.0 0.0 0 0.00

0.50 3.0 8.1 351 5.82
I 1.50 15.0 17.2 1,755 51.46
I 2.50 39.0 31.1 4,563 170.45

t
I
I
I
t
I
I
I
I
I
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James River Gommerce Genter Build Out
Prepared by LandMark Design Group, lnc.

Type ll 24-hr Rainfall=3.50"
Page 36

HvdroCAD@ 6.10 s/n 001765 @ 1986-2002 Applied Microcomputer Svstems 04/1712003

Pond 1P: Existing BMP/Modified

lnflow Area = 62.320 ac, Inflow Depth = 2.17"
lnflow = 139.06 cfs @ 12.04 hrs, Volume= 11.277 af
Outflow = 7.69 cfs @ 14.09 hrs, Volume= 11.000 af, Atten= 94o/o, Lag= 122.9 min
Primary = 7.69 cfs @ 14.09 hrs, Volume= 11.000 af
Secondary = 0.00 cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-lnd method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Starting Elev= 25.00' Surf.Area= 41,012 sf Storage= 20Q,791 cf
Peak Elev= 29.64' Surf.Area= 61,621 sf Storage= 498,643 cf (297,853 cf above starting storage)
Pfug-Ffow detention time= 904.0 min calculated for 6.389 at (57% of inflow)
Storage and wetted areas determined by Prismatic sections

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

18.00
20.00
22.00
24.00
25.00
25.10
36.00

21,217
25,046
29,209
33,705
41,012
46,500
82,812

0
46,263
54,255
62,914
37,359
4,376

704,75Q

0
46,263

100,518
163,432
200,791
205,166
909,917

OutFlow Max=7.69 cfs @ 14.09 hrs HW=29.62$' (Free Discharge)
ulvert (Passes 7.69 cfs of 105.67 cfs capacity)
=Orifice/Grate (Controls 7.69 cfs)

(Controls 0.00 cfs)
(Controls 0.00 cfs)

lecondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=25.00' (Free Discharge)
H=Broad-Grested Rectangular Weir (Controls 0.00 cfs)

# Routjng Invert Outlet Devices
1 Device 4
2 Device 4
3 Device 4
4 Primary

5 Secondary

25.00' 12.0" Vert. Orifice/Grate C= 0.600
29.96' 15.0'Vert. Orifice/Grate C= 0.600
34.00' 60.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600
18.50' 36.0" x 106.0'long Culvert RCP, square edge headwall, Ke= 0.500

Outlet lnvert= 16.30' S= 0.0208 7 n= 0.013 Cc= 0.900
34.50' 6.0' long x 2.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1 .20 1.4O 1.60 1.80 2.00 2.50
3.00 3.50
Coef. (English) 2.54 2.61 2.61 2.60 2,66 2.70 2.77 2.89 2.88 2.85 3.07
3.20 3.32
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I James River Gommerce Genter Build Out Type ll 24-hr Rainfall=3.50"
I Prepared by LandMark Design Group, lnc. page 37

HvdroCAD@ 6.10 s/n 001765 @ 1986-2002 Applied Microcomputer Svstems 04/1712003

I Reach 100R: Ravine channel below BMP

I Inflow Area = 62.320 ac, lnflow Depth = 2.12"
I Inflow = 7.69 cfs @ 14.09 hrs, Volume= 11.000 af

Outflow = 7.69 cfs @ 14.12hrs, Volume= 11.000 af, Atten= 0%, Lag= 1.4 min

I Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrsr Max. Velocity= 2.2 fps, Min. Travel Time= 0.9 min
Avg. Velocity = 2.9 fps, Avg. Travel Time= 1.0 min

I Peak Depth= 0.54'
Capacity at bank full= 170.45 cfs

I lnlet lnvert= 17.00', Outlet lnvert= 0.16'

I Custom cross-section table, n= 0.150 Length= 117.0' Slope= O.1figg,f

r Depth End Area Perim. Storage Discharge

I (feet) (sq-ft) (feet) (cubic-feet) (cfs)
r 0.00 0.0 0.0 0 0.000.50 3.0 8.1 351 5.82
I 1.50 15.0 17.2 1,755 51.46
I 2.50 39.0 31.1 4,563 170.45

I
I
I
I
t
I
I
I
I
I

JR038_JAMES_RIVER_COMMERCE_CENTER - 130



I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
t
I
I
t

HvdroCAD@ 6.10 sin 001765 @ 1986-2002 Applied Microcomputer Svstems 04/1712003

Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Type ll 24-hr Rainfall=5.80'

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

James River Gommerce Genter Build Out
Prepared by LandMark Design Group, Inc.

Subcatchment 15: Lot 2-N

Subcatchment 25: Lot 1-N

Subcatchment 35: Lot 1€

Subcatchment 45: Lot 2 -S

Subcatchment 55: Road to 6-5

Subcatchment 65: Lot 4-N

Subcatchment 75: Road to 6-7

Subcatchment 85: Lot 4-M

Subcatchment 95: Lot 3-S

Subcatchment 10S: Lot 4-S

Subcatchment 115: Lot 6-N

Subcatchment 12S: Lot 5

Subcatchment 13S: Lot 6-M

Subcatchment 14S: Lot 7

Subcatchment 155: ROW to Inlet 6-15

Type ll 24-hr Rainfall=5.80"
Page 38

Runoff Area=4.580 ac Runoff Depth=4.33"
Length=605' Tc=23.5 min CN=87 Runoff= 19.63 cfs 1.651 af

Runoff Area=4.O40 ac Runoff Depth=4.33"
Length=SO0' Tc=13.6 min CN=87 Runoff= 22.92cfs 1.456 af

Runoff Area=1.550 ac Runoff Depth=4.33"
Length=32O' Tc=32.9 min CN=87 Runoff= 5.40 cfs 0.559 af

Runoff Area=1.310 ac Runoff Depth=3.60"
Length=375' Tc=7.6 min CN=80 Runoff= 7.81 cfs 0.393 af

Runoff Area=0.240 ac Runoff Depth=S.21"
Length=240' Tc=2.0 min CN=95 Runoff= 2.20 ds 0.104 at

Runoff Area=2.560 ac Runoff Depth=4.33"
Length=S75' Tc=4.4 min CN=87 Runoff= 19.68 cfs 0.923 af

Runoff Area=0.410 ac Runoff Depth=5.21"
Length=215' Tc=1.8 min CN=95 Runoff= 3.79 cfs 0.178 af

Runoff Area=3.100 ac Runoff Depth=4.33"
Length=59O' Tc=4.2 min CN=87 Runoff= 23.99 cfs 1.118 af

Runoff Area=1.960 ac Runoff Depth=4.33"
Tc=5.0 min CN=87 Runoff= 14.77 cfs O.7OT af

Runoff Area=4.300 ac Runoff Depth=4.33"
Length=S45' Tc=24.8 min CN=87 Runoff= 17.86 cfs 1.550 af

Runoff Area=3.020 ac Runoff Depth=4.33"
Length=S00' Tc=12.7 min CN=87 Runoff= 17.65 cfs 1 .089 af

Runoff Area=1 .120 ac Runoff Depth=4.33"
Length=35O' Tc=2.9 min CN=87 Runoff= 9.04 cfs O.4O4 af

Runoff Area=3.020 ac Runoff Depth=4.33"
Length=70O' Tc=14.3 min CN=87 Runoff= 16.79 cfs 1.089 af

Runoff Area=5.090 ac Runoff Depth=4.33"
Length=570' Tc=18.3 min CN=87 Runoff= 25.13 cfs 1.835 af

Runoff Area=O.210 ac Runoff Depth=S.21"
Tc=2.0 min CN=95 Runoff= 1.93 cfs 0.091 af
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HvdroCAD@ 6.10 s/n 001765 @ 1986-2002 Apptied Microcomputer Svstems 04/1712003

James River Gommerce Center Build Out
Prepared by LandMark Design Group, Inc.

Subcatchment 163: Lot 6-5

Subcatchment 17S: ROW Lot10

Subcatchment 185: ROW Gul-de-sac

Subcatchment 195: Columbia Road / shoulder

Subcatchment 20S: Remaining Site

Subcatchment 21S: Entry Gircle

Subcatchment 22S: Front Parking Lot

Subcatchment 23S: Lot to S-23

Subcatchment 24S: Lot to S-24

Subcatchment 25S: Shell Building Site

Subcatchment 265: Front Roof
Length=267'

Subcatchment 27S: Future dirive / Shoulder
Length=54'

Subcatchment 28S: Rear Yard / Future Drive

Type ll 24-hr Rainfall=5.80"
Page 39

Runoff Area=2.980 ac Runoff Depth=4.33"
Length=600' Tc=15.1 min CN=87 Runoff=16.15cfs 1.074af

Runoff Area=1.310 ac Runoff Depth=S.21"
Tc=5.0 min CN=95 Runoff= 10.97 cfs 0.569 af

Runoff Area=0.580 ac Runoff Depth=S.21"
Tc=5.0 min CN=95 Runoff= 4.86 cfs A.252 af

Runoff Area=0.890 ac Runoff Depth=5.21"
Tc=2.0 min CN=95 Runoff= 8.17 cfs 0.387 af

Runoff Area=7.48O ac Runoff Depth=3.60"
Tc=20.0 min CN=80 Runoff= 29.8B cfs 2.245 af

Runoff Area=0.230 ac Runoff Depth=5.56"
Tc=1.3 min CN=98 Runoff= 2.19 cfs 0.107 at

Runoff Area=O.21O ac Runoff Depth=5.56"
Length=130' Tc=1.2 min CN=98 Runoff= 2.00 cfs 0.097 af

Runoff Area=1.750 ac Runoff Depth=4.33"
Tc=15.0 min CN=87 Runoff= 9.50 cfs 0.631 af

Runoff Area=3.700 ac Runoff Depth=4.33"
Tc=20.0 min CN=87 Runoff= 17.41cfs 1.3%af

Runoff Area=2.030 ac Runoff Depth=4.33"
Tc=15.0 min CN=87 Runoff= 1 1.02 cfs O.732 af

Runoff Area=0.750 ac Runoff Depth=5.56"
Tc=1.8 min CN=98 Runoff= 7.06 cfs 0.348 af

Runoff Area=0.210 ac Runoff Depth=4.33"
Tc=1.7 min CN=87 Runoff= 1.76 cfs 0.076 af

Runoff Area=0.400 ac Runoff Depth=2.65"

Subcatchment 29S: Rear Roof

Length=150' Tc=13.0 min CN=70 Runoff= 1.47 ds 0.088 af

Runoff Area=1.12O ac Runoff Depth=5.56"
Length=333' Tc=2.6 min CN=98 Runoff= 10.29 cfs 0.519 af

Subcatchment 30S: Future Loading Dock Runoff Area=0.320 ac Runoff Depth=5.56"
Length=12O' Tc=1.8min CN=98 Runoff=3.01 cfs O.148af

Subcatchment 33S: Rear Yard 50% future paved Runoff Area=0.980 ac Runoff Depth=4.33"
Length=150' Tc=17.1 min CN=87 Runoff=4.99cfs 0.353af
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James River Gommerce Genter Build Out
Prepared by LandMark Design Group, Inc.

Subcatchment 365: SE Front Yard

Subcatchment 37S: Front Yard Slope

Reach 1R: 6-l to 6-4
D=30.0"

Reach 2R: 6-2 to 6-3

Reach 14R: 6-14 to 6-15
D=48.0" n=0.013

Type ll 24-hr Rainfall=5.80"
Page 40

HvdroCAD@ 6.10 s/n 001765 @ 1986-2002 Applied Microcomputer Svstems 04/1712003

Runoff Area=0.290 ac Runoff Depth=2.65"
Length=1OO' Tc=2.3 min CN=70 Runoff= 1.58 cfs 0.064 af

Runoff Area=O.580 ac Runoff Depth=2.65"
Length=60' Tc=2.3min CN=70 Runoff=3.16cfs 0.128at

Peak Depth= 1.09' Max Vel= 9.5 fps Inflow= 19.63 cfs 1.651 af
n=0.013 L=326.0' S=0.0146 7' Capacity=4g.S1 cfs Outflow= 19.62 cfs 1.651 af

Peak Depth= 1.21' Max Vel= 11.6 fps Inflow= 22.92 ds 1.456 af
D=24.O" n=0.013 l=234.O' 5=0.02237' Capaci$=33.79cfs Outflow=22.88ds 1.456af

Reach 3R: 6-3 to 64 Peak Depth= 2.25' Max Vel= 6.0 fps Inflow= 26.24 cfs 2.O15 af
D=27.0" n=0.013 L=48.0' 3=0.0046'/' Capacity=2O.97cfs Outflow=21.87 ds 2.015af

Reach 4R: 6-4 to 6-6 Peak Depth= 1.60' Max Vel= 12.8 fps Inflow= 42.41 cfs 4.059 af
D=30.0" n=0.013 L=235.0' 5=0.01977' Capacity=S7.S7cfs Outflow=42.4Ocfrs 4.059af

Reach 5R: 6.5 to 6-6 Peak Depth= 0.36' Max Vel= 7.5 fps lnflow= 2.20 cts 0.104 af
D=15.0" n=0.013 L=48.0' 5=0.0358'/' Capacity=l2.23cfs Outflow=2.20c/ls 0.104af

Reach 6R: 6-G to 6-8 Peak Depth = 2.51' Max Vel= 8.8 fps Inflow= 55.69 cfs 5.087 af
D=36.0" n=0.013 L=213.0' 5=0.0067'/' Capacity=54.65 cfs Outflow= 55.51 cfs 5.087 af

ReachTR:6-7to6-8 PeakDepth=0.48' MaxVel=8.8fps Inflow=3.79cfs 0.178af
D=15.0" n=0.013 L=48.0' 5=0.0360'/ Capacity=12.26cfs Outflow=3.78cfs 0178af

Reach 8R: 6-8 to 6-10 Peak Depth= 3.00' Max Vel= 10.9 fps Inflow= 78.39 cfs 6.382 af
D=36.0" n=0.013 L=275.0' 5=0.01047 Capacity=67.90cfs Outflow=70.92cfs 6.382af

Reach 9R: 6-9 to 6-10 Peak Depth= 2.0O' Max Vel= 3.6 fps Inflow= 14.77 ds A.7O7 at
D=24.O" n=0.013 L=48.0' 5=0.0019 7' Capacity=g.80 cfs Outflow= 9.91 cfs O.7O7 at

Reach 10R: 6-10 to 6-12 Peak Depth= 1.78' Max Vel= 19.0 fps Inflow= 93.11 cfs 8.639 af
D=42.0" n=0.013 L=200.0' 5=0.0327 7' Capacity=162.O7 cfs Outflow= 93.23 cfs 8.639 af

Reach 11R: 6-11 to 6-12 Peak Depth= 2.00' Max Vel= 4.6 fps lnflow= 17.65 cfs 1 .089 af
D=24.0" n=0.013 L=48.0' 5=0.0031 '/' Capacity=12.65cfs Outflow= 13.24cfs 1.089af

Reach 12R: 6-12 to 6-14 Peak Depth= 1.88' Max Vel= 18.8 fps Inflow= 109.46 cfs 10.132 af
D=48.0" n=0.013 L=250.0' S=0.0286 7 Capacity=242.92cfs Outflow= 108.98cfs 10.132 af

Reach 13R: 6-13 to 6-14 Peak Depth= 2.O0' Max Vel= 4.9 fps Inflow= 16.79 cfs 1.089 af
D=24.0" n=0.013 L=48.0' 3=0.0035 7' Capacity=13.46 cfs Outflow= 13.86 cfs 1.089 af

Peak Depth = 2.55' Max Vel= 1 4.3 fps lnflow= 121 .02 cfs 1 1 .220 af
L=146.0' 5=0.0130'/' Capacity=163.86 cfs Outflow= 120.75cfs 11 .220 af
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HvdroCAD@ 6.10 s/n 001765 @ 1986-2002 Apptied Microcomputer Svstems 04/1712003

Reach 15R: 6-15 to 6-19 Peak Depth= 2.68' Max Vel= 13.6 fps Inflow= 122.05 cfs 11 .312 af
D=48.0" n=0.013 L=1 15.0' 5=0.01 16 '/' Capacity=l54.48 cfs Outflow= 121 .78 cfs 1 1 .312 af

Reach 16R: 6-16 to 6-19 Peak Depth= 2.00' Max Vel= 4.9 fps Inflow= 16.15 cfs 1.074 af
D=24.Q" n=0.013 L=61.0' 5=0.00367' Capacity=13.59cfs Outflow=14.46cfs 1.074af

Reach 17R: 6-17 to 6-18 Peak Depth= 1.50' Max Vel= 3.7 fps Inflow= 10.97 cfs 0.569 af
D=18.0" n=0.013 L=48.0' 5=0.0029 7' Capacity=5.67 cfs Outflow= 5.89 cfs 0.569 af

Reach 18R: 6-18 to 6-19 Peak Depth= 1.64' Max Vel= 3.8 fps Inflow= 10.53 cfs O.821 af
D=24.0" n=0.013 L=130.0' 5=0.0022 7' Capacity='19.50 cfs Outflow= 10.49 cfs O.821 af

Reach 19R: 6-19 to 6-21 Peak Depth= 4.50' Max Vel= 9.7 fps lnflow= 149.64 cfs 13.594 af
D=54.0" n=0.013 L=260.0' 3=0.00487 Capacity=135.81 cfs Outflow='1M.47 cfs 13.594af

Reach 20R: 6-20 to 6-21 Peak Depth= 3.50' Max Vel= 8.8 fps lnflow= 80.00 cfs 6.460 af
D=42.0" n=0.013 L=48.0' 5=0.0054'/' Capaci$=74.05 cfs Outflow= 79.98 cfs 6.460 af

James River Gommerce Genter Build Out
Prepared by LandMark Design Group, lnc.

Type ll 24-hr Rainfall=5.80"
Page 41

Peak Depth=2.52' Max Vel= 23.5 fps Inflow= 215.79 cfs 20.053 af
L=128.0' 5=0.0330'/' Capacity=S57.48 cfs Outflow= 215.47 cfs 20.053 af

Reach 21R:6-2'l to 6-22
D=54.0" n=0.013

Reach 22R: A-2 to A-1 Peak Depth= 0.79' Max Vel= 14.6 fps Inflow= 16.93 cfs 1.630 af
D--24,0" n=0.013 L=98.0' 3=0.0510 f Capacity=51.10 cfs Outflow= 16.84 cfs 1.630 af

Reach 23R: 6-23 to 6-20 Peak Depth= 2.27' Max Vel= 9.6 fps Inflow= 54.93 cfs 4.625 af
D=36.0" n=0.013 L=309.0' 5=0.00807' Capacity=59.63cfs Outflow=54.87cfs 4.625af

Reach 24R'. 6-24 to 6-23 Peak Depth= 2.24' Max Vel= 8.1 fps Inflow= 45.57 cfs 3.994 af
D=36.0" n=0.013 L=207.0' 5=0.00577' Capacity=50.36cfs Outflow=45.56cfs 3.994af

Reach 25R: 6-25 to 6-24 Peak Depth= 1.60' Max Vel= 9.1 fps Inflow= 30.37 cfs 2.660 af
D=30.0" n=0.013 L=189.0' 5=0.0100'/' Capacity=41.02cfs Outflow=30.34cfs 2.660af

Reach 26R: A-3 to A-2 Peak Depth= 2.00' Max Vel= 5.8 fps Inflow= 18.34 cfs 1.630 af
D=24.0" n=0.013 L=150.0' 5=0.00507 Capacity=16.00cfs Outflow=16.93cfs 1.630af

Reach 2TR: Paved Flume PG4 Peak Depth= 0.17' Max Vel= 11.2 fps Inflow= 2.19 cfs 0.1OT af
n=0.015 L=65.0' S=0.1902 7 Capacity=56.04 cfs Outflow= 2.19 cfs 0.1O7 af

Reach 28R: A4 to A€ Peak Depth= 2.00' Max Vel= 5.8 fps Inflow= 20.59 cfs 1.532 af
D=24.0" n=0.013 L=66.0' 5=0.00507' Capacity=l$.00cfs Outflow=16.55cfs 1.532at

Reach 29R: A-5 to A4 Peak Depth= 1.42' Max Vel= 5.7 fps lnflow= 13.72 ds 1 .185 af
D=24.0" n=0.013 L=191.0' 5=0.0050'/' Capacity=16.04 cfs Outflow= 13.68 cfs 1.185 af

Reach 30R: A-6 to A-5 Peak Depth= 1.75' Max Vel= 5.3 fps Inflow= 12.85 cfs 1.109 af
D=21.0" n=0.013 L=228.O' 5=0.0050 7' Capacity=1 1.20 cfs Outflow= 12.05 cfs 1.109 af
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HvdrocAD@ 6.10 s/n 001765 @ 1986-2002 Apptied Microcomputer svstems 04/1712003

James River Gommerce Genter Build Out
Prepared by LandMark Design Group, Inc.

Reach 39R: A-7 to A-G
D=21.0" n=0.013

Reach 40R: A-8 to A-7
D=21.0" n=0.013

Reach 41R: A-9 to A-8

Type ll 24-hr Rainfall=5.80"
Page 42

Peak Depth= 1 .75' Max Vel= 5.3 fps Inflow= 15.53 cfs 1.021 at
L=140.0' 5=0.0050 7 Capacity='l1.20 cfs Outflow= 11.84 cfs 1.021 af

Peak Depth= 0.85' Max Vel= 4.6 fps Inflow= 5.29 cfs 0.502 af
L=60.0' 5=0.0050 7 Capacity=l1.20 cfs Outflow= 5.27 ds A.502 af

Peak Depth= 1.19' Max Vel= 4.2tps Inflow= 4.99 cfs 0.353 af
D=15.0" n=0.013 L=200.0' 5=0.0050 '/' Capacity=4.57 cfs Outflow= 4.91 cfs 0.353 af

Reach 42R: Driveway Culvert Peak Depth= 0.51' Max Vel= 3.4 fps lnflow= 1.58 cfs 0.064 af
D=15.0" n=0.013 L=40.0' 5=0.00507 Capacity=4.S7cfs Outflow=1.57cfs 0.064af

Reach 43R: Paved Ditch PG-2 Peak Depth= 0.79' Max Vel= 3.3 fps lnflow= 4.72 cts 0.192 af
n=0.015 L=292.0' 5=0.0043? Capacity=g.47cfs Outflow=4.5Ocfs O.192at

Total Runoff Area = 62.320 ac Runoff Volume = 22.298 af Average Runoff Depth = 4.29"

JR038_JAMES_RIVER_COMMERCE_CENTER - 135



I
I
I
I
I
T

I
I
t
t
I
I
I
I
I
I
I
I
I

James River Gommerce Genter Build Out Type Il 24-hr Rainfall=5.80"
Prepared by LandMark Design Group, lnc. page 43
HvdroCAD@ 6.10 s/n 00176s @ 1986-2002 Apptied Microcomputer svstems 04/1712003

Pond 1P: Existing BMP/Modified

f nffow Area = 62.320 ac, Inflow Depth = 4.29"
f nflow = 244.41cfs @ 12.09 hrs, Volume= 22.2g8 at
outffow = 21.63 cfs @ 13.26 hrs, Volume= 21.896 af, Atten= 91%, Lag= 70.3 min
Primary = 21.63 cfs @ 13.26 hrs, Volume= 21.896 af
Secondary = 0.00 cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-lnd method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Starting Efev= 25.00' Surf.Area= 41,012 sf Storage= 200,7g1 cf
Peak Elev= 33.86' Surf.Area= 75,693 sf Storage= 771,756 cf (570,965 cf above starting storage)
Plug-Ffow detention time= 678.2 min calculated for 17.293 at (78% of inflow)
Storage and wetted areas determined by Prismatic sections

Elevation Surf.Area lnc.Store Cum.Store(feet) (sq-ft) (cubic-feet) (cubic-feet)
'r8.00
20.00
22.0O
24.0O
25.00
251A
36.00

21,217
25,046
29,209
33,705
41,012
46,500
82,812

0
46,263
54,255
62,914
37,359
4,376

704,750

0
46,263

100,518
163,432
200,791
205,166
909,917

OutFlow Max=21.63 cfs @ 13.26hrs HW=33.86' (Free Discharge)
ufvert (Passes 21.63 cfs of 126.72 cfs capacity)
=OrificelGrate (Controls 1 0.94 cfs)

(Controls 10.70 cfs)
(Gontrols 0.00 cfs)

lecondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=25.00' (Free Discharge)
H=Broad-Grested Rectangular Weir (Controls 0.00 cfs)

t
1

2
3
4

5

Device 4
Device 4
Device 4
Primary

Secondary

Outlet Devices
25.00' 12.0'Vert. Orifice/Grate C= 0.600
29.96' 15.0'Vert. OrificelGrate C= 0.600
34.00' 60.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600
18.50' 36.0" x 106.0'long Gulvert RCP, square edge headwall, Ke= 0.500

Outlet Invert= 16.30' S= 0.0208'/' n= 0.013 Cc= 0.900
34.50' 6.0' long x2.0'breadth Broad-Crested Rectangular Weir

Head(feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.S0
3.00 3.50
Coef. (English) 2.54 2.61 2.61 2.60 2.66 2.70 2.77 2.89 2.88 2.85 g.Ol
3.20 3.32
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I

I James River Gommerce Genter Buitd Out Type ll 24-hr Rainfall=5.80"
I Prepared by LandMark Design Group, Inc. Page 44

HvdroCAD@ 6.10 s/n 001765 @ 1986-2002 Apptied Microcomputer Svstems 04/12i2003

r Reach 100R: Ravine channel below BMP

I lnflow Area = 62.320 ac, lnflow Depth = 4.22"
I lnflow = 21.63 cfs @ 13.20 hrs, Volume= 21 .896 at

Outflow = 21.63 cfs @ 13.28 hrs, Volume= 21.895 af, Atten= 0%, Lag= 1.2min

I Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrsr Max. Velocity= 3.9 fps, Min. Travel Time= 0.6 min
Avg. Velocity = 2.1fps, Avg. Travel Time= 0.9 min

I Peak Depth= 0.85'
Capacity at bank full= 170.45 cfs

I lnlet lnvert= 17.00', Outlet lnvert= 0.16'

I Custom cross-section table, n= 0.150 Length= il7.O, Slope= O.14gg,f

Depth End Area Perim. Storage Discharge

I (feet) (sq-ft) (feet) (cubic-feet) (cfs)
r 0.00 0.0 0.0 0 0.000.50 3.0 8.1 351 5.82
I 1.50 15.0 17.2 1,755 51.46
I 2.50 39.0 31.1 4,563 170.45

I
I
I
I
I
I
I
I
I
t
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James River Gommerce Center Build Out
Prepared by LandMark Design Group, lnc.

Type ll 24-hr Rainfall=8.00"
Page 45

1765 @ 1

Pond 1P: Existing BMP/Modified

lnflowArea = 62.320 ac, Inflow Depth = 6.40"lnffow = 256.01 cfs @ 12.12hrs, Volume= 33.257 af
outflow = 165.51 cfs @ 12.60 hrs, Volume= 32.809 af, Atten= 3s%, Lag= 2g.0 min
Primary = 135.94 cfs @ 12.G0 hrs, Volume= 31.924 af
Secondary = 29.57 cfs @ 12.60 hrs, Volume= 0.gg6 af

Routing by Stor-lnd method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Starting Elev= 25.00' Surf.Area= 41,012 sf Storage= 200,7g1 cI
Peak Elev= 35.95' Surf.Area= 82,656 sf Storagei g06,892 cf (T06,102 cf above starting storage)
Plug-Ffow detention time= 496.'1 min calculated ior 28.1g4 af (85% of inflow)
Storage and wefted areas determined by prismatic sections

Elevation Surf.Area Inc.Store

18.00
20.00
22.00
24.00
25.00
25.10
36.00

21,217
25,046
29,209
33,705
41,012
46,500
82,812

0
46,263
54,255
62,914
37,359
4,376

7Q4,750

0
46,263

100,518
163,432
200,791
205,166
909,917

HW=35.95' (Free Discharge)OutFlow Max=135.94 cfs @ 12.G0 hrs
(Controls 135.94 cfs)

(Passes < 12.23 cfs capacity)
(Passes < 13.69 cfs capacity)
(Passes < 132.13 cfs capacity)

lec91dary outFlow Max=29.45 cfs @ 12.60 hrs HW=3s.95' (Free Discharge)r-5=Broad-Grested Rectangular Weir (Controls 29.45 cfs)

# Routing Invert gutlet Devices

Cum.Store

1 Device 4 25.00'
2 Device 4 29.96'
3 Device 4 34.00'
4 Primary 18.50'

5 Secondary 34.50'

12.0" Vert. Orifice/Grate C= 0.600
15.0'Vert. Orifice/Grate C= 0.600
60.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600
36.0" x 106.0'long Gulvert RCP, square edge headwall, Ke= 0.500
Outlet Invert= 16.30' S= 0.0208 7' n= 0.013 Cc= 0.900
6.0' long x 2.0' breadth Broad-Crested Rectangular Weir
Head(feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.b0
3.00 3.50
Coef. (English) 2.54 2.61 2.61 2.60 2.66 2.70 2.77 2.89 2.gB 2.BS 3.07
3.20 3.32
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I

I James River Gommerce Genter Build Out Type ll 24-hr Rainfall=8.00"
I Prepared by LandMark Design Group, lnc. Page 46

HvdroCAD@ 6.10 s/n 001765 @ 1986-2002 Applied Microcomputer Svstems 04/1712003

r Reach 100R: Ravine channel below BMP

I Inflow Area = 62.320 ac, Inflow Depth = 6.32"
I Inflow = 165.51 cfs @ 12.60 hrs, Volume= 32.809 af
- Outflow = 165.47 cfs @ 12.61 hrs, Volume= 32.809 af, Atten= Oo/o, Lag= 0.6 min

I Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrsr Max. Velocity= 4.4 fps, Min. TravelTime= 0.4 min
Avg. Veloci$ = 2.2 fps, Avg. Travel Time= 0.9 min

I Peak Depth= 2.46'
Capacity at bank full= 170.45 cfs

I Inlet Invert= 17.00', Outlet Invert= 0.16'

I Custom cross-section table, n= 0.150 Length= 117.0' Slope= 0.1439 y'

Depth End Area Perim. Storage Discharge
I (feet) (sq-ftI (feet) (cub'c-fe-t) (cf- )
r 0.00 0.0 0.0 0 0.00

0.50 3.0 8.1 351 5.82
I 1.50 15.0 17.2 1,755 51.46
t 2.50 39.0 31.1 4,563 170.45

I
I
I
t
I
I
T

I
I
I

JR038_JAMES_RIVER_COMMERCE_CENTER - 139



Miscellaneous Calculations
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PROJECT DESCRIPTION

The project consists of the construction of one sales/service retail building totaling 8,400 sf and

l.0l ac. Gravel storage yard at 8907 Pocahontas Trail (James River Commerce Center) in James

City County, Virginia. The site is 5.67 acres with a total of 1.40 acres to be covered by

impervious surfaies after construction is complete, The total disturbed area is approximately 2.6

acres.

EXISTING CONDITIONS

Currently the entire site is wooded and slopes from the front to rear at approximately 3%, The

southwest comer of the site contains 100' RPA Buffer and slopes greater than25Yo.

ADJACENT AREAS

The site is bounded on the north by Pocahontas Trail, on the west by the existing James River

Elementary School, on the east by Endeavor Drive and on the south by a developed parcel in the

James River Commerce Center.

OFF.SITE AREA

There are no off-site areas proposed to be disturbed in association with this project. However, if
it becomes necessary to disturb off-site areas, a revised erosion and sediment control plan will be

prepared and submitted to the county for review and approval'

soILs

Slagle fine sandy loam (298)

This soil is deep, gently sloping, aud moderately well drained.

Typically, the surface layer of this soil is dark grayish brown fine sandy loam about 4 inches

thi;k. The subsurface layer is light yellowish brown fine sandy loam 5 inches thick. The subsoil

extends to a depth of 50 inches. It is mostly mottled yellowish brown clay loam to a depth of 25

inches. Below this depth, the subsoil is mostly mottled clay loarh and sandy clay loam. The

substratum is mottled sandy clay loam to a depth of at least 60 inches'

The permeability of this Slagle soil is moderate in the upper part of the subsoil and moderately

slow to slow in the lower part. The erosion hazwdis moderate and the subsoil has moderate

shrink-swell potentia-,

CRITCAL EROSION AREAS

The critical erosion area associated with this site is the existing ravine and wetlands located

along the southwestern portion of the site. To prevent sediment fiom contaminating this area, it
is imperative that the contractor install all erosion and sediment eontrol measures shown on these
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plans before any land disturbing activities commence. Regular inspection,and maintenance is

also required for all erosion and sediment control measures to keep them functioning as

designed,

BROSION AND SEDIMENT CONTROL MEASURES

Unless otherwise indicated, all structural and vegetative erosion and sediment control practices

shall be constructed and maintained according to minimum standards and specifications of the

latest edition of Virginia Erosion and Sediment Control Handbook (VESCH). The minimum

standards shall be adhered to unless otherwise waived or approved by variance.

STRUCTURAL PRACTICES

Temporara Stone Construction Entrance - 3.02

A construction entrance shall be provided at all points of ingress and egress to reduce the amount

of mud transported onto paved public roads by motor vehicles and runoff.

Silt Fence - 3.05

Silt fence shall be placed around the limits of clearing to intercept and detain small amounts of
sediment from disturbed areas during constructicln operations'

Storm Drain Inlet Protection - 3.07

Storm drain protection is installed at all drainage inlets to prevent sediment from entering the

storm drainage systems prior to permanent stabilization for the disturbed areas.

Culvert Inlet Protection - 3.08

Culvert inlet protection shall be installed at the inlet to storm sewer culverts as depicted on the

plans.

Temporary Diversion Dike - 3.09

Temporary diversion dikes are to be installed along the perimeter of the disturbed area to divert
sediment-laden runoffto the sediment trap.

Temporary Sediment Trap - 3.13

Temporary sediment traps will be installed to detain sediment-laden runoff from the disturbed
site long enough to allow the majority of the sediment to settle out,
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Rock Check Dam * 3.20

Rock check dams will be provided to reduce the velocity of concentrated stormwater flows,
thereby reducing erosion of existing ditches.

Soil Stabilization Blankets and Matting - 3.36

Jute mesh shall be provided to aid in controlling erosion on the outfall ditches from the sediment

traps by providing a microclimate which protects young vegetation and promotes its
establishment.

Trce Preservation and Protection - 3.38

Tree preservation and protection shall be installed along the perimeter of the disturbed site to
protect desirable trees from mechanical and other injury during land disturbing and construction
activity.

Dust Control - 3.39

Dust control will be applied as depicted on the plans to prevent surface and air movement of dust
from exposed soil surfaces and reduce the presence of airborne substances whiclt may present

health hazards, traffic safety problems or harm animal or plant life.

VEGETATIVE PRACTICES

Permanent Seeding - 3.32

All denuded areas, which will be left domant for extended periods of time, shall be seeded with
permanent vegetation immediately following grading. Selection of the seed mixture will depend
on the time of year it is applied.

MANAGEMENT STRATEGIES

r Sediment trapping measures will be installed as the first step in grading and will
be seeded and mulched immediately following installation,

r Temporary seeding or other stabilization will follow immediate after grading.
. 'Ihe contractor shall be responsible for the installation and maintenance of all

erosion and sediment control practices depicted on the Plans.
o After achieving adequate stabilization, the temporary controls will be clezured and

removed. Any areas disturbed in the removal process shall be graded, top soiled,
and seeded accordingly.

PERMANENT STABILIZATION

All areas disturbed by construction shall be stabilized with permanent seeding immediately
following finish grading. Seeding shall be accomplished with Kentucky 31 Tall Fescue
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according to Standards and Specifications 3.32, Permanent Seeding of the VESCH. Soil

stabilization blankets will be installed over slopes, which have been brought to final grade and

have been seeded to protect the slopes from rill and gully erosion and to allow seed to geminate

properly. Mulch (straw or fiber) will be used on relatively flat areas. In all seeding operations,

seed, fertilizer and lime will be applied prior to mulching.

STORMWATER MANAGEMENT

This project is for the construction of one sales/service building totaling 8,400 sf and I .01 ac'

Gravel storage yard. The current site is wooded and contains 5.67 acres. After development the

site will contain approximately 1.42 impervious acres. The proposed Volvo Rents site will drain

to an existing off-site James Ciry County BMP JR038, which was designed to meet the

stormwater quality requirements of the James City County BMP Point System and the

stormwater quantity requirements of Minimum Standard l9 of the Virginia Stormwater

Management Handbook. The stormwater runoff from the proposed and future site development

will be conveyed to the BMP via the existing storm sewer pipe system located in Endeavor

Drive.

CALCULATIONS

Appendix A contains onsite drainage design.
Appendix B contains design calculations for the onsite sediment traps.

MAINTENANCE

In general, all erosion and sediment control measures will be checked daily and after each

significant rainfall. The following items will be checked in particular:

Temporary Stone Construction Entrance - 3,02

The entrance shall be maintained in a condition, which will prevent tracking or flow of mud onto

public rights-of-way. This may require periodic dressing with additional stone or the washing
and reworking of existing stone as conditions demand. All materials spilled, dropped, washed, or
tracked from vehicles onto roadways or into storm drains must be removed immediately, The use

of water trucks to remove materials dropped, washed, or tracked onto roadways will not be

pennitted under any circumstances.

Silt Fence - 3.05

Silt Fences shall be inspected immediately after each rainfall and at least daily during prolonged
rainfall, Any required repairs shall be made immediately.

Close attention shall be paid to the repair of damaged silt fence resulting from end runs and

undercutting.
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Should the fabric on a silt fence decompose or become ineffective prior to the end of the

expected usable life and the barrier still be necessary, the fabric shall be replaced promptly.

Sediment deposits should be removed after each stom event. They must be removed when

deposits reach approximately one-half the height of the banier.

Any sediment deposits remaining in place after the silt f'ence is not longer required shall be

dressed to conform with the existing grade, prepared and seeded,

Storm Drain Inlet Protection - 3.07

The structure shall be inspected after each rain and repairs made as needed'

Sediment shall be removed and the trap restored to its original dimensions when the sediment

has accumulated to one-half the design depth of the trap. Removed sediment shall be deposited

in a suitable area and in such a manner that it will not erode.

Structures shall be removed and the area stabilized when the remaining drainage area has been

properly stabilized.

Culvert Inlet Protection - 3.08

The structure shall be inspected after each rain and repairs made as needed.

Aggregate shall be replaced or cleaned when inspection reveals that clogged voids are causing

ponding, which interfere with on-site construction.

Sediment shall be removed and the impoundment restored to its original dimensions when

sediment has accumulated to one-half the design depth. Removed sediment shall be deposited in

a suitable area and in such a manner that it will not erode and cause sedimentation problems.

Temporary structures shall be removed when they have served their useful purpose but not

before the upslope area has been permanently stabilized.

Temporary Diversion Dike - 3.09

The measure shall be inspected afler every storm and repairs made to the dike, flow channel,

outlet or sediment trapping facility, as necessary. Once every two weeks, whether a storm event

has occurred or noto the measure shall be inspected and repairs made if needed. Damages caused

by construction traflic or other activity must be repaired before the end of each working day.

Temporary Sediment Trap - 3.13

Sediment shall be removed and the trap restored to its original dimensions when the sediment
has accumulated to one half the design volume of the wet storage. Sediment removai from the
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basin shall be deposited in a suitable area and in a manner that it will not erode and cause

sedimentation problems.

Filter stone shall be regularly checked to ensure that filtration performance is maintained' Stone

choked with sediment shall be removed and cleaned or replaced.

The structure should be checked regularly to ensure that it is structurally sound and has not been

damaged by erosion or construction equipment. The height of the stone outlet should be checked

to ensure that its center is at least I foot below the top of the embankment.

Rock Check Dam - 3.20

Check dams shall be checked for sediment accumulation after each run-off producing storm

event. Sediment shall be removed when it reaohes one half of the original height of the measure.

Regular inspections shall be made to insure that the center of the dam is lower than the edges.

Erosion caused by high flows around the edges of the dam shall be corrected immediately'

Permanent Seeding - 3.32

The seeded/mulched areas should be checked regularly to ensure that a good stand is established

and maintained. Areas should be fertilized, mulched and re-seeded as needed. When it is clear

that plants have not germinated on an area or have died, these areas must be re-seeded

immediately to prevent erosion damage. However, it is extremely important to determine for
what reason germination did not take place and make any corrective action necessary prior to re-

seeding the area.

r Fertilizer shall be applied using approved fertilization melhods and equipment'
r Formulations and application rates shall confonn to the guidelines given in

VESCH.
r Maintain a ground cover or organic mulch around trees that is adequate to prevent

erosion, protect roots, and hold water.

Soil Stabilization Blankets and Matting - 3.36

All soil stabilization blankets and matting should be inspected periodically following installation,
particularly after rainstorms to check for erosion and undermining. Any dislocation or failure
should be repaired immediately. If washouts or breakage occrus, reinstall the material after
repairing damage to the slope. Continue to monitor these arsas until which time they become
permanently stabilized; at that time an annual inspection should be adequate.
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User Name: Charles Calhoun
Project: 05-758

Date: 02-20-06
Time: 08:20:04

Page: '1

Hec22 Calculation Report:

Results:

Flow lntercepted:
Flow Bypassed:
Inlet Length:
Splash-over Velocity:
Ponding Width:
Depth al Curb:

Efficiency:
Curb
Grate
Slotted
Total:

Flow Data Input:

0.48
0.00

2.47
0.00

18.00
0.50

100,00

100.00

cfs
cfs

ft
fUs

ft
ft

%

"/o

%

Input Method:
Known Flow:

lnlet Parameters:

Known Flow
0.48 cfs

Computation Type:
Inlet Type:
Longitudinal Slope:
Manning's n:
Pavement Cross Slope:
Gutter Cross Slope:
Local Depression:
Gutter Width:

Curb Opening Length:
Curb Throat Type:
Inclined Throat Angle:
Inlet Opening Height:
Curb Weir Coetficient:
Curb Orifice Coefficient:

sag
Curb

0.00
0.016

0.03
0.08
2.00

2.40

2.47
Horizontal
90,0000
0.50
2.300
0.670

fuft

fvft
fVft
in

ft

oe9
tn
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itAY 17,2006

REVlSrol{s To THE ORtGt r{Al-.ApRR0VEp SilTE pLAt{

REVISIONS WERE MADE TO THE ORIGINAL SITE PLAN TO REDUCE
SITE DEVELOPMENT COSTS AND TO ADD THE DESIGN OF A SECOND
BUILDING FOR FI.JTURE USE. THE FOLLOWING ITEMS ON THE ORIGINAT SITE PLAN
HAVE BEEN REVISED AND ARE REFERRED TO AS PHASE I

. 6 $PACES WERE REMOVED FROM THE FRONT PARKING LOT
o 9 NEW SPACES WERE ADDED AT THE RB{R OF THE SITE TO THE EAST OF THE

TRUCK WELL
r THE PARKING ISLAND WAS REMOVED FROM THE FRONT PARKING LOT
o THE FIRE HYDRANT WAS MOVED TO THE END OF THE FRONT PARKING LOT
c THE DRIVE AISLE TO THE REAR WAS NARROWED DOWN T0 30' WIDE FOR THE

ENTIRE LENGTH
o DUMPSTER PAD WAS RELOCATED TO THE NORTHERN CURB LINE
o LANDSCAPING WAS ADDED TO THE DRIVE AISLE AND REVISED AT THE FRONT

PARKING LOTAREA
r CLEARING LIMITS WERE REVISED ACC0RDINGLY
o A NEW DRAINAGE PIPE AND CURB INLFT WERE ADDED TO SERVE THE NEW

PARKING LOTATTHE REAR
r THE FIRE HYDRANT ON THE SOL.rTH SIDE OF THE DRIVE AISLE WAS RELOCATED

TO THE REAR PARKING AREA

A NEW 12,()()O S.F. BUILDING WAS ADDED AT THE REAR OF THE SITE WITH ASSOCIATED
DRAINAGE , A NEWTRUCK WELL AND A SIDEWALK ENTRANCE TO THE REAR PARKING
AREA. THESE ADDITIONAL IMPROVEMENTS ARE FOR POSSIBLE DEVELOPMENT ATA
FUTURE OATE AND ARE REFERRED TOAS PHASE II. THE EXISTING ORAINAGE SYSTEM
WAS DES]GNED TO ACCOMMODATE THIS NEW IMPERVIOUS AREAAND NO REVISIONS
WERE MADE T0 THE EX|ST|NG SYSTEM ( NEW CALCULATIoNS ARE ATTACHED SHoW|NG
THE NEW DRATNAGE PIPES rN PHASE ll). THE [-ANDSCAP|NG ARoUND THE NEW
BUILDING WILL BE INSTALLED WHEN PHASE II BUILDING IS BUILT.
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STORI' WATER I{ARRATIVE

-EX|$I|NG CoNplTloNS

THE SITE IS A 2.OO ACRE WOODED LOT IN A INDUSTRIAL PARK. THE ENTIRE LOT IS

WOODED EXCEPT FOR THE UTILITY EASEMENT STRIP ADJACENT TO THE STREET RM.
EXISTING DRAINAGE IS ENTIRELY OVERLAND SHEET FLOWTOTHE ROAD DITCH AT THE

FRONT OF THE PROPERW.THE ROAD DITCH EMPTIES INTO A LARGE YARD DRAIN IN THE

MIDDLE OF OUR LOT, AN EXISTING STORM DRAINAGE SYSTEM TAKES ALL RUNOFF TO
AN EXISTING STORM WATER DETENTION POND DESIGNED FOR THE SUBDIVISION.

EXISTING 10 YEAR STORM RUNOFF FOR THE SITE WILL BE 2.95 CFS,

PO$I p 
F-v, Et"p-Pri4 ENr c0 ND lrl 0 Nq

THE PHASE I SITE IMPROVEMENTS WILL CONSIST OF A 12,()OO S.F. BUILDING WITH

PARKING IN THE FRONT AND A TRUCK LOADING/ UNLOADING FACILITY ON THE LEFT

SIDE. A 12,OO() S.F. PHASE II BUILDING AND TRUCK WELL WILL BE ADDED IN THE

FUTURE. THIS WILL INCREASE THE IMPERVIOUSAREA 0F THE SITE FROM Oo/oTQ 52o/o .

NEW DRAINAGE WLL BE OVERLAND SHEFT FLOW TO NEW CURB INLFTS IN THE

PARKING LOTAND LOADINGAREAS. ONE HALF OFTHE NEW BUILDINGS ROOF RUNOFF

WILL GO DIRECTLY INTO A COLLECTOR PIPE. THESE IMPROVEMENTS WILL INCREASE

THE TOTAL SITE RUNOFF TO 6.42 CFS. THE EXISTING SYSTEM HAS MORE THAN ENOUGH
CAPACIW TO HANDLE THE INCREASE.
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PRE_.,pEI|ELOPMEilT RUNoFF

AREA: 2.0000 AC.
Tc - 18 MlN. (OVERLAND SHEEI FLOW)
t10 -4.9r / HR.

G 0.3 (wooDED)
Q10 = 2.95 CFS

Po$r DEVELOPIIFI{r RU }toFF

AREA = 2.0000 AC.
Tc - 15 MlN. (OVERLAND & PIPE FLOW )
110 - 5.25 '/ HR.

Cw- 1.04AC @ C=0.9
0.96 AC @ C=0.3

Cw - 0.61

Q10 = 6.42 CFS

AVAI I.AB LE CAPACIW OF EX S.N N G RECEIVI !I G-42:: CU LVERT

42" RCP OUTLF| FROM EXISTING Dl-s @ 2.870{o Qfull = 170 CFS

EXISTING RUNOFF INTO DI.5:
36" RCP @ 0.85% , AVAILABLE CAPACIW Qfull = 61 CFS
2f RCP @ 2.00% , AVAILABLE CAPACITY Qfull = 32 CFS
TOTAL EXISTING AVAILABLE CAPACITY INPUT= 93 CFS

EXCESS CAPACITY AVAILABLE T0 OUR SITE = 83 CFS
ACTUAL Q10 RUNOFF FROM OUR STORM SYSTEM = 4.9 CFS 0K
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T

I James River Commerce Center
Hydrologic Analysis

I
Summarv:

I The following report recompiles the analysis presented under the title of "James River
Commerce Center Shell Building Calculations" dated April 18, 2003. This report focuses on

I the diversion of the proposed Shell Building site into existing BMP JR 038 and the impact such

I an increase in the drainage area could have on the BMP and the channel immediately down
stream of it. A computer model for each of four levels of development was created, using data

I from the approved and as-built documents.

I
The Pre Development analysis is the watershed above the BMP location as it was before the

I original plan. The three Post Development cases are as follows:

I
Case I is the watershed including the construction of Columbia Drive and is consistent
with the approval of 1997. The existing BMP is unchanged.

I 
Case 2 is the watershed with the developed Shell Building site diverted to it. With some

I other sites within the watershed remain undeveloped the existing BMP remains

I unchansed.

Case 3 is the watershed including the Shell Building site and all other sites fully

I 3i]ijlffi1;,,The 
BMP is slightly modified to maintain consistent outflow

I Conclusion: BMP JR 038 can support the addition of the Shell Building site to its watershed

- without adverse impact on the channel downstream of it.

I suMMARyoFFLow, DEeTHANDVELocTwDowNSTREAMoF BMpI
Storm

Freouencv

Pre Development
Watershed Area above BMP Site

14.5 +/- Acres

Case 1

Post Development 1997
Watershed Area 55.2 +i- Acres

Case 2
Post Development Shell Building /

Partial Build-out 62.32+l- Ac.

Case 3
Post Development Full Build-out

62.32+l- Ac.l Modified BMP

Q cfs V fos dft, Q cfs V fDs dft. Q cfs V fps dft. O cfs V fbs dft.

.,"'d;*v;#:i :l;;li{ffi ' 'itla}i: ,,. . r#i'j r so:-l \ ilr-"#;ili

li'+,{& *.{.: *-{i'i#s!.$ F.W$W iiffiff,#tffi-: : Liiai'hlt, b:s4fi ii;,;Jsw i'.Xot.ii i\ t;r;$*t Wir.t*i.t
!-9.::i.iqt:J
i.i,2i111 T!. i.56Ts{

'**,trV;r;i
.+;- -;+"1 :irahbri l r#'rltfr'"" ldl :; - iZ.cSJ r;,ilb.dlt-4 I re.et.- : Z.AO 'i"'2,:84 ,

.r: l .' ltrl.nAO ,I

1 00 Year 49.40 3.20 1.52 150.49 4.00 2.45 158.45 4.00 2.52 165.52 4.00 2.59

I
I
I
I
I
I
l

l. .:..Hlrs,s comparison
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Predevelob*O DA to
BMP LQcationsv

Ravine channel
BMP

below

Drainage Diagram for JCC predvelopment
Prepared by LandMark Design Group, Inc. 03102120A4@ffi4ru

HydroCAD@ 7.00 s/n 001765 @ 1 986-2003 Applied Microcomputer Svstems
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JGG Predvefopment fype tl 24-hr 1 Year Rainfall=2.80,,
f rg01r9_d by LandMa{P_.q,gl 9roup, Inc. page 2
HydroCAD@ 7.00 ./n

Subcatchment 100S: Predeveloped DA to BMp Location

Runoff = 6.92 cfs @ 12.44 hrs, Volume= 0.947 a'f , Depth= 0.78"

Runoff by scs rR-20 method, UH=scs, Time span= 0.00-4g.00 hrs, dt= 0.01 hrs
Type ll 24-hr l Year Rainfall=2.80"

Area (ac) CN Description
14.500 T4 Undeveloped Land

. Ig Length S]9p" Vetocity Capacity Description(!in) (feet) (fUft) (fUsec) '(ctst

2O.1 300 0.0200 0.2 Sheet Ftow, Fited

10.1 600 0.0200 1.0

1.8 130 0.0600 1.2

10.1 600 0.0200 1 .0

Range n= 0.130 P2= 3.50"
Shallow Concentrated Flow, Filed
Short Grass Pasture Kv= 7.0 fps
Shallow Goncentrated Flow, Wooded Slope
Woodland Kv= 5.0 fps
Shallow Goncentrated Flow. Field

T

I
I
I
T

I
I
I
I
I
I
I
I
I
I
T

I
I
I

o
o

!Ilt

Short Grass Pasture Kv= 7.0

Subcatchment 100S: Predeveloped DA to BMp Location

42.1 1,630 Total

Hydrograph

32 34 36 38 40 42 44 46 48
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JGG Predvelopment Type ll 24-hr 1 Year Rainfall=2.80',
Prepared by LandMark Design Group, Inc.
HvdroCAD@ 7.00 s/n 001265 @ 1986-2003 Anol

Reach 100R: Ravine channel below BMp

lnflow Area = 14.s00 ac, Inflow Depth = 0.7g" for 1 year eventlnflow = 6.92 cfs @ 12.44 hrs, Volume= 0.g4T afoutflow = 6.91 cfs @ 12.46hrs, Volume= 0.947 af, Atten= 0%, Lag= 1.3 min

Routing by stor-lnd+Trans method, Time Span= 0.00-4g.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.9 fps, Min. Travel Time= i.O min
Avg. Velocity = 1.8 fps, Avg. Travel Time= 1.1 min

Peak Depth= 0.54'@ 12.45 hrs
Capacity at bank full= 155.76 cfs
Inlet lnvert= 17.00', Outlet Invert= 16.00'
custom cross-section table, n= 0.040 Length= 117.0, slope= 0.0085 '/,

Depth End Area perim. Storage Discharge

0.00 0.0 0.0 o 0.000.50 3,0 8.1 351 5.31
'1 .50 15.0 17.2 1,755 47 .032.50 39.0 31.1 4,563 155.76

Reach 100R: Ravine channel below BMp

20 22 24 26
Time (hours)

Hydrograph
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JCC Predvelopment
Prepared by LandMark Design Group, Inc.

Type ll 24-hr 2 Year Rainfall=3.50"
Page 4

7.00 s/n 001765 O 1986-2003

Subcatchment 100S: Predeveloped DA to BMp Location

Runoff = l l .68 cfs @ 12.40 hrs, Volume= 1.498 a'f , Depth= 1.24"

Runoff by scs rR-20 method, UH=scs, Time span= 0.00-49.00 hrs, dt= 0.01 hrs
Type ll 24-hr 2 Year Rainfall=3.50"

Area (ac) CN
14.500 74

Tc Length
in) (feet)

Undeveloped Land

Slope Velocity Capacity Description

20j 300

10.1

1.8 130

10.1 600

0.0200

0.0200

0.0600

0.0200

0.2

1.0

1.2

1.0

Sheet Flow, Filed
Range n= 0.130 P2= 3.50"
Shallow Goncentrated Flow, Filed
Short Grass Pasture Kv= 7.0 fps
Shallow Concentrated Flow, Wooded Slope
Woodland Kv= 5.0 fps
Shallow Concentrated Flow, Field

I
I
t
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

42.1 1,630

1

12

11

10

Short Grass Pasture Kv= 7.0 fps
Total

Subcatchment 100S: Predeveloped DA to BMp Location
Hydrograph

20 22 24 26 28
Time (hours)
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JGG Predvelopment
Prepared by LandMark Design Group, lnc.

Type ll 24-hr 2 Year Rainfall=3.50"
Page 5

AD@7.00 s/n 001765

Reach 100R: Ravine channel below BMp

lnflow Area = 14.500 ac, Inflow Depth = 1.24" for Zyear eventlnflow - 11.68 ofs @ 12.40 hrs, Volume= 1.4gg afoutflow = 11.66 cfs @ 12.43 hrs, Volume= 1.4gg af, Atten= 0%, Lag= 1.7 min

Routing by stor-lnd+Trans method, Time span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.4 fps, Min. Travel Time= 0.g min
Avg. Velocity = 1.8 fps, Avg. Travel Time= 1.1 min

Peak Depth= 0.65' @ 12.41hrs
Capacity at bank full= 1b5.76 cfs
lnlet lnvert= 17.00', Ouflet Invert= 16.00'
custom cross-section table, n= 0.040 Length= 117.0' slope= 0.oo85'/'

Depth End Area Perim. Storage Discharge(feet) (sq-ft) (feet) (cubic-feet) (cf!)
0.00 0.0 0.0
0.50 3.0 8.1
1.50 15.0 17.2
2.50 39.0 31.1

0 0.00
351 5.31

1,755 47.03
4,563 155.76

Reach 100R: Ravine channel below BMP
Hydrograph

o
o

;
I
Il

18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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JGG Predvefopmen, TVne tl 24-hr 10 year Rainfall=5.80,,
Pr9n1r9!_by LandMal[^D_"t'ql 9roup, Inc. pase 6
HvdroCAD@ 7.00 s/n 001765 @ 1986-2003 Apptied Microcomputer Svstems 03/02/2004

Subcatchment 100S: Predeveloped DAto BMp Location

Runoff = 30.10 cfs @ 12.40 hrs, Volume= 3.646 af, Depth= 3.02"

Runoff by scs rR-20 method, uH=scs, Time span= 0,00-4g.00 hrs, dt= 0.01 hrs
Type ll 24-hr 10 Year Rainfall=S.g0"

Area (ac) CN Description
14.500 74 Undeveloped Land

. Ig Length S!9p" Vetocity Capacity Description
(r-"njn) (feet) (fUft) (fVsecl (cfs)
20.1 300 0.0200 0.2 Sheet Ftow, Fited

Range n= 0.130 P2= 3.50"
Shallow Concentrated Flow, Filed
Short Grass Pasture Kv= 7.0 fps
Shallow Goncentrated Flow, Wooded Slope
Woodland Kv= 5.0 fps
Shallow Goncentrated Flow. Field

10.1 600 0.0200 1.0

1.8 130 0.0600 1.2

10.1 600 0.0200 1.0

I
I
I
I
I
t
I
I
I
I
I
I
t
I
I
t
I
I
I

18

16

14

12

JZ

30

28

26

24

$!q! Qrass Pasture Kv= 7.0 fps

Subcatchment 100S: Predeveloped DA to BMp Location
Hydrograph

20 22 24 26 28
Time (hours)

l- Rr*ff I

-

o
(,

;o
IL

42.1 1,630 Total
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JGG Predvelopment
Prepared by LandMark Design Group, Inc.

Type ll 24-hr 10 Year Rainfall=5.80"
Page 7

7.00 s/n 001765 @ 1986-2003

Reach 100R: Ravine channel below BMp

lnflow Area = 14.500 ac, Inflow Depth = 3.o2 for 10 year eventInflow = 30.10 cfs @ 12.40 his, Volume= 3.646 afoutflow = 30.05 cfs @ 12.42hrs, Volume= 3.646 af, Atten= 0%, Lag= 1.1 min

Routing by stor-lnd+Trans method, Time span= 0.00-4g.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.9 fps, Min. Travel Time= 0.7 min
Avg. Velocity = 1.8 fps, Avg. TravelTime= 1.1 min

Peak Depth= 1.09' @ 12.40 hrs
Capacity at bank full= 1b5.76 cfs
Inlet lnvert= 17.00', Ouflet Invert= 16.00,
custom cross-section table, n= 0.040 Length= i17.o' slope= 0.008s '/'

DgRth End Area Perim. Storage Discharge

0.00 0.0 0.0 0 0.000.50 3.0 8.1
1.50 15.0 17 .2

351 5.31
1,755 47 .032.50 39.0 31 .1 4,563 155.76

Reach 100R: Ravine channel below BMp

24

22

^20o
.!, 18

!,^o ro
tr

Hydrograph

18 20 22 24 26 28 30 32 34 36
Time (hours)
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JGG Predvelopment
Prepared by LandMark Design Group, Inc.

Type ll 24-hr 100 Year Rainfall=8.00"
Paoe 8

7.00 s/n 001765 O 1986-

iubcatchment 100S: Predeveloped DAto BMp Location

Runoff = 49.44 cfs @ 12.39 hrs, Volume= s.gs2 af, Depth= 4.g3"

Runoff by scs rR-20 method, UH=scs, Time span= 0.00-4g.00 hrs, dt= 0.01 hrs
Type ll 24-hr 100 Year Rainfall=8,00"

Area (ac) CN Descrioti
14.500 74 Undeveloped Land

Tc Length Slope Velocity Capacity Description
min) (feet) (fVft) (fUsec cfs
20.1 300 0.0200 0.2

10.1 600 0.0200 1 .0

1.8 130 0.0600 1.2

10.1 600 0.0200 1.0

Sheet Flow, Filed
Range n= 0.130 P2= 3.50"
Shallow Concentrated Flow, Filed
Short Grass Pasture Kv= 7.0 fps
Shallow Goncentrated Flow, Wooded Slope
Woodland Kv= 5.0 fps
Shallow Goncentrated Flow, Field
Short Grass Pasture Kv= 7.0 fos

42.1 1,630 Total

45

40

35

Subcatchment 100S: Predeveloped DA to BMp Location
Hydrograph

o
o

!
o
lr

20 22 24 26
Time (hours)
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JGG Predvelopment
Prepared by LandMark Design Group, Inc.

Type ll 24-hr 100 Year Rainfall=8.00,,
Page 9

I
I
I
I
I
I
I
I
I

7.00 s/n 001765 @ 1986-2003 Apptied Microc

Reach 100R: Ravine channel below BMp

Inflow Area = 14.s00 ac, Inflow Depth = 4,g3" for 100 year eventlnflow = 49.44 cfs @ 12,3g hrs, Volume= S.9SZ atoutflow = 49.40 cfs @ 12.41hrs, volume= 5.gs2 af, Atten= 0%, Lag= 0.g min

Routing by stor-lnd+Trans method, Time span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.2 fps, Min. TravelTime= 0.6 min
Avg. Velocity = 1.9 fps, Avg. Travel Time= 1.0 min

Peak Depth= 1.52'@ 12.40 hrs
Capacity at bank full= 155.76 cfs
fnlet lnvert= 17.00', Outlet lnvert= 16.00'
custom cross-section table, n= 0.040 Length= 117.0, slope= 0.0ogs '/'

Depth End Area Perim. Storage Discharge

0.00 0.0 0.0 o o.0o
351 5.31

1,755 47.03
4,563 155.76

Reach 100R: Ravine channel betow BMp
Hydrograph

20 22 24 26
Time (hours)

0.50 3.0 8.1
1 .50 15.0 17 .2
2.50 39.0 31.1

25

o
(,

=-eL

I
T

I
I
I
I
I
I
I
I
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4m\ ffi ^mwoffi ffiTy
Lg 1-N r- 

Lot 2-N

@Jftffi*'ffi^@
l;;llY,Hiq$ I

1-S Lot 2 -S

.Wffi*'ffi'-W
Woffi'Jffi*W

Road to 6-7 6-7 to 6_8
I

6-8 tE 6-10 Lot4-M

ffi+ffi+ffi"ffi
Lot 3-S 6_9 to 6_10 O-rO tJ+-rz Lot 4-S

@uffi*ffi*@
Lot 6-N 6-11 to 6-12 aaz#a4q Lot 5

Drainage Diagram for J R C C Orig Post Dev.@ Columbia Build Out
Prepared by LandMark Design Group, Inc. 0310212004

HydroCAD@ 7.00 s/n 001765 @ '1986-2003 Applied Microcomputer Systems
@ffiffiffi
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HvdroQAD@ 7.00 s/n 001765 @ 1986-2003 Applied Microcomputer Svstems 03/0212004

Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

J R C C Orig Post Dev.@ Golumbia Build Out
Prepared by LandMark Design Group, Inc.

Subcatchment 1S: Lot 2-N

Subcatchment 25: Lot 1-N

Subcatchment 35: Lot 1-S

Subcatchment 45: Lot 2 -S

Subcatchment 55: Road to 6-5

Subcatchment 65: Lot 4-N

Subcatchment 75: Road to 6-7

Subcatchment 85: Lot 4-M

Subcatchment 95: Lot 3-S

Subcatchment 10S: Lot 4-S

Subcatchment 11S: Lot 6-N

Subcatchment 12S: Lot 5

Subcatchment 135: Lot 6-M

Subcatchment 14S: Lot 7

Subcatchment 155: ROW to Inlet 6-15

Type ll 24-hr 1 Year Rainfall=2.80"
Page 11

Runoff Area=4.580 ac Runoff Depth=1.57"
Flow Length=605' Tc=23.5 rnin CN=87 Runoff=7.25 cfs 0.598 af

Runoff Area=4.040 ac Runoff Depth=1.57"
Flow Length=SOO' Tc=13.6 min CN=87 Runoff=8.58 cts 0.527 af

Runoff Area=1.550 ac Runoff Depth=1.57"
Flow Length=320' Tc=32.9 min CN=87 Runoff=1 .98 cfs 0.202 af

Runoff Area=1.310 ac Runoff Depth=1.10"
Flow Length=375' Tc=7.6 min CN=80 Runoff=2.43 cfs 0.120 af

Runoff Area=O.240 ac Runoff Depth=2.25"
Flow Length=24O' Tc=2.0 min CN=95 Runoff=l.01 cfs 0.045 af

Runoff Area=2.560 ac Runoff Depth=1.57"
Flow Length=S75' Tc=4.4 min CN=87 Runoff=7.S2 cfs 0.334 af

Runoff Area=0.410 ac Runoff Depth=2.25"
Flow Length=215' Tc=1.8 min CN=95 Runoff=1.74 cfs 0.077 af

Runoff Area=3.100 ac Runoff Depth='1.57"
Flow Length=590' Tc=4.2 min CN=87 Runoff=9.18 cfs 0.404 af

Runoff Area=1 .960 ac Runoff Depth=1.57"
Tc=5.0 min CN=87 Runoff=5.64 cfs 0.256 af

Runoff Area=4.300 ac Runoff Depth=1.57"
Flow Length=545' Tc=24.8 min CN=87 Runoff=6.59 cfs 0.561 af

Runoff Area=3.020 ac Runoff Depth=1.57"
Flow Length=SO0' Tc=12.7 min CN=87 Runoff=6.61 cfs 0.394 af

Runoff Area=1 J20 ac Runoff Depth=1 .57"

Flow Length=35O' Tc=2.9 min CN=87 Runoff=3.47 cfs 0.146 af

Runoff Area=3.020 ac Runoff Depth=1.57"
Flow Length=70O' Tc=14.3 min CN=87 Runoff=6.28 cfs 0.394 af

Runoff Area=S.090 ac Runoff Depth=1.57"
Flow Length=57O' Tc=18.3 min CN=87 Runoff=9.33 cfs 0.664 af

Runoff Area=O.210 ac Runoff Depth=2.25"
Tc=2.0 min CN=95 Runoff=0.88 cfs 0.039 af
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J R C C Orig Post Dev.@ Golumbia Build Out
Prepared by LandMark Design Group, Inc.

Type ll 24-hr 1 Year Rainfall=2.80"
Page 12

7.00 s/n 0017 1 986-2003 s

Subcatchment 165: Lot 6-5 Runoff Area=2.980 ac Runoff Depth=1 .57"
Flow Length=600' Tc=15.1 min CN=87 Runoff=6.02 cfs 0.389 af

Subcatchment 17S: ROW Lot10 Runoff Area='l .310 ac Runoff Depth=2.2b"
Tc=5.0 min CN=95 Runoff=5.01 cfs 0.246 af

Subcatchment 18S: ROW Cul-de-sac Runoff Area=0.580 ac Runoff Depth=2.25"
Tc=5.0 min CN=95 Runoff=2.Z2 cfs 0.109 af

Subcatchment 195: Columbia Road / shoulder Runoff Area=0.890 ac Runoff Depth=2.2b"
Tc=2.0 min CN=95 Runoff=3.74 cfs 0.167 af

Subcatchment20s: Remaining Site Runoff Area=7.480 ac Runoff Depth=1.10"
Tc=20.0 min CN=80 Runoff=8.97 cfs 0.687 af

Subcatchment 23S: Lot to S-23 Runoff Area=1 .750 ac Runoff Depth=1.b7"
Tc=10.0min CN=87 Runoff=4.21 cfs 0.228af

Subcatchment 24S: Lot to S-24 Runoff Area=3.700 ac Runoff Depth=1.57"
Tc=10.0 min CN=87 Runoff=8.9O cfs 0.483 af

Reach 1R: 6-1 to 6-4 Peak Depth=0.65' Max Vel=7.2 fps Inflow=7.25 cfs 0.598 af
D=30.0" n=0.013 L=326.0' 5=0.0146'/' Capacity={.$.51 cfs Outflow=7.24 cfs 0.598 af

Reach 2R: 6-2 to 6-3 Peak Depth=0.69' Max Vel=9.0 fps Inflow=8.S8 cfs 0.527 af
D=24.0" n=0.013 L=234.0' 5=0.0223'/' Capacity=13.79 cfs Outflow=8.56 cfs 0.527 af

Reach 3R: 6-3 to 6-4 Peak Depth=1.08' Max Vel=5.2 fps Inflow=9.75 cfs 0.729 af
D=27.0" n=0.013 L=48.0' 5=0.00467' Capacity=20.97cfs Outflow=9.75cfs 0.729af

Reach 4R: 64 to 6-G Peak Depth=0.93' Max Vel=10.2 fps Inflow=16.96 cfs 1.447 af
D=30.0" n=0.013 L=235.0' S=0.0197 7' Capacity=$7.57 cfs Outflow=16.94 cfs 1.447 af

Reach 5R: 6-5 to 6-6 Peak Depth=0.24' Max Vel=6.0 fps Inflow=1.01 cfs 0.045 af
D=15.0" n=0.013 L=48.0' 5=0.0358 '/' Capacity=l2.23 cfs Outflow=1 .01 cfs 0.045 af

Reach 6R: 6-G to 6-8 Peak Depth=1.24' Max Vel=7.1 fps Inflow=19.45 cfs 1.826 af
D=36.0" n=0.013 L=213.0' 5=0.0067'/' Capacity:$4.65 cfs Outflow=19.43 cfs 1.826 af

Reach 7R: 6-7 to 6-8 Peak Depth=0.32' Max Vel=7.1 fps Inflow=1 .74 cfs 0.077 af
D=15.0" n=0.013 L=48.0' S=0.0360 7' Capacity=12.26 cfs Outflow=1.73 cfs 0.077 at

Reach 8R: 6'8 to u'lo=uu 
o,, n=0 013 L=27s a,t:i[?i8i;' 3t"rff;=X;i;3:,3'"llli3]=13 ?3 lll i 333 ll

Reach 9R: 6-9 to 6-10 Peak Depth=1.09' Max Vel=3.2 fps Inflow=5.64 cfs 0.256 af
D=24.0" n=0.013 L=48.0' 5=0.0019'/' Capacity=$.80 cfs Outflow=5.62 cfs 0.256 af
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J R C G Orig Post Dev.@ Golumbia Build Out
Prepared by LandMark Design Group, lnc.

Type ll 24-hr 1 Year Rainfall=2.80"
Page 13

HvdroCAD@ 7.00 s/n 001765 @ 1986-2003 Applied Microcomputer Svstems 03/0212004

Reach 10R: 6-10 to 6-12 Peak Depth=1.07' Max Vel=14.8 fps Inflow=36.94 cfs 3.125 af
D=42.0" n=0.013 L=200.0' 5=0.0327 '/' Capacity=182.07 cfs Outflow=36.89 cfs 3.125 af

Reach 11R: 6-11 to 6-12 Peak Depth=1.03' Max Vel=4.1 fps Inflow=6.61 cfs 0.394 af
D=24.0" n=0.013 L=48.0' 5=0.0031 '/' Capacity=12.65 cfs Outflow=6.60 cfs 0.394 af

Reach 12R:6-12 to 6-14 Peak Depth=1.16' Max Vel=14.7 fps Inflow=44.83 cfs 3.665 af
D=48.0" n=0.013 L=250.0' 5=0.0286Y' Capacity=142.92cfs Outflow=44.74cfs 3.665af

Reach 13R: 6-13 to 6-14 Peak Depth=0.96' Max Vel=4.2 fps lnflow=6.28 cfs 0.394 af
D=24.0" n=0.013 L=48.0' 5=0.0035'/' Capacity=13.46 cfs Outflow=G.26 cfs 0.394 af

Reach 14R: 6-14 to 6-15 Peak Depth=1.52' Max Vel=11.5 fps Inflow=50.06 cfs 4.059 af
D=48.0" n=0.013 L=146.0' S=0.0130'/' Capacity=163.86 cfs Outflow=50.00 cfs 4.059 af

Reach 15R: 6-15 to 6-19 Peak Depth=1.57' Max Vel=11.0 fps Inflow=50.27 cfs 4.098 af
D=48.0" n=0.013 L=115.0' S=0^0116'/' Capacity=154.48 cfs Outflow=S0.21 cfs 4.098 af

Reach 16R: 6-16 to 6-19 Peak Depth=0.93' Max Vel=4.2 fps Inflow=6.02 cfs 0.389 af
D=24.0" n=0.013 L=61.0' 5=0.0036 '/' Capacity=13.59 cfs Oufflow=6.02 cfs 0.389 af

Reach 17R: 6-17 to 6-18 Peak Depth=1 .09' Max Vel=3.6 fps Inflow=S.O1 cfs 0.246 af
D=18.0" n=0.013 L=48.0' 5=0.0029'/' Capacity=$.67 cfs Outflow=4.99 cfs 0.246 af

Reach 18R: 6-18 to 6-19 Peak Depth=1.21' Max Vel=3.6 fps Inflow=7.21 cfs 0.355 af
D=24.0" n=0.013 L=130.0' 5=0.0022'/ Capacity='19.50 cfs Outflow=7.17 cfs 0.355 af

Reach 19R: 6-19 to 6-21 Peak Depth=2.15' Max Vel=8.4 fps Inflow=63.01 cfs 5.009 af
D=54.0" n=0.013 L=260.0' 5=0.0048 7' Capacity=135.81 cfs Outflow=62.86 cfs 5.009 af

Reach 20R: 6-20 to 6-21 Peak Depth=1.30' Max Vel=6.7 fps Inflow=21.66 cfs 1.375 at
D=42,0" n=0.013 L=48.0' 5=0.0054'/' Capacity=f{.05cfs Outflow=21.64cfs 1.375af

Reach 21R: 6-21 to 6-22 Peak Depth=1.47' Max Vel=18.3 fps lnflow=82.98 cfs 6.385 af
D=54.0" n=0.013 L=128.0' S=0.0330'/' Capacity=357.48 cfs Outflow=82.92 cfs 6.385 af

Reach 23R: 6-23 to 6-20 Peak Depth=0.95' Max Vel=6.7 fps Inflow=13,02 cfs 0.711 af
D=36.0" n=0.013 L=309.0' 5=0.0080'/' Capacity=$$.63 cfs Outflow=12.94 cfs 4.711 at

Reach 24R:6-24 to 6-23 Peak Depth=0.85' Max Vel=5.4 fps Inflow=8.9O cfs 0.483 af
D=36.0" n=0,013 L=207 .0' 5=0.0057 '/' Capacity=59.36 cfs Outflow=8.87 cfs 0.483 af

Reach 100R: Ravine channel below BMP Peak Depth=0.51' Max Vel='1.8 fps Inflow=S.71 cfs 6.866 af
n=0.040 L=117 .0' 5=0.0085 '/' Capacity=l55.76 cfs Outflow=5.71 cfs 6.865 af

Pond 1P: Existing BMP Peak Elev=27.78' Storage=378,732cf Inflow=90.01 cfs 7.A72af
Primary=5.71 cfs 6.866 af Secondary=O.O0 cfs 0.000 af Outflow=S.71 cfs 6.866 af
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J R C G Orig Post Dev.@ Golumbia Build Out
Prepared by LandMark Design Group, Inc.

Type ll 24-hr 1 Year Rainfall=2.80"
Page 14

HvdroCAD@ 7.00 s/n 001765 @ 1986-2003 Applied Microcomputer Svstems 03/0212004

Total Runoff Area = 55.200 ac Runoff Volume = 7 .072 af Average Runoff Depth = 1.54"
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J R C C Orig Post Dev.@ Columbia Build Out
Prepared by LandMark Design Group, Inc.

Type ll 24-hr 2 Year Rainfall=3.50"
Page 15

I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I

7.00 s/n 001765 O 1

Time span=0.00-48.00 hrs, dt=0.01 hrs,4801 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by stor-lnd+Trans method - Pond routing by stor-lnd method

Subcatchment 1S: Lot 2-N

Subcatchment 25: Lot 1-N

Subcatchment 35: Lot 1-S

Subcatchment 45: Lot 2 -S

Subcatchment 55: Road to 6-5

Subcatchment 65: Lot 4-N

Subcatchment 75: Road to 6-7

Subcatchment 8S: Lot 4-M

Subcatchment 95: Lot 3-S

Subcatchment 10S: Lot 4-S

Subcatchment 11S: Lot 6-N

Subcatchment 12S: Lot 5

Subcatchment 135: Lot 6-M

Subcatchment 14S: Lot 7

Subcatchment 15S: ROW to Inlet 6-15

Runoff Area=4.580 ac Runoff Depth=2.18"
Flow Length=605' Tc=23.5 min CN=87 Runoff=10.09 cfs 0.833 af

Runoff Area=4.040 ac Runoff Depth=2.18"
Flow Length=SOO' Tc=13.6 min CN=87 Runoff=1 1 .88 cfs 0.735 af

Runoff Area=1.550 ac Runoff Depth=2.18"
Flow Length=320' Tc=32.9 min CN=87 Runoff=2.76 cfs 0.282 af

Runoff Area=1.310 ac Runoff Depth=1 .64"
Flow Length=375' Tc=7.6 min CN=80 Runoff=3.62 cfs 0.179 af

Runoff Area=0.240 ac Runoff Depth=2.94"
Flow Length=240' Tc=2.0 min CN=95 Runoff=1.29 cfs 0.059 af

Runoff Area=2.560 ac Runoff Depth=2.18"
Flow Length=S75' Tc=4.4 min CN=87 Runoff=10.34 cfs 0.466 af

Runoff Area=0.410 ac Runoff Depth=2.94"
Flow Length=215' Tc=1.8 min CN=95 Runoff=2.22 cfs 0.100 af

Runoff Area=3.100 ac Runoff Depth=2.18"
Flow Length=S90' Tc=4.2min CN=87 Runoff=12.60cfs 0.564 af

Runoff Area=1.960 ac Runoff Depth=2.18"
Tc=5.0 min CN=87 Runoff=7.75 cfs 0,356 af

Runoff Area=4.300 ac Runoff Depth=2.18"
Flow Length=S45' Tc=24.8 min CN=87 Runoff=9.17 cfs 0.782 af

Runoff Area=3.020 ac Runoff Depth=2.18"
Flow Length=500' Tc=12.7 min CN=87 Runoff=9.16 cfs 0.549 af

Runoff Area=1 .120 ac Runoff Depth=2.18"
Flow Length=350' Tc=2.9 min CN=87 Runoff=4.76 cfs 0.204 af

Runoff Area=3.020 ac Runoff Depth=2.18"
Flow Length=700' Tc=14.3 min CN=87 Runoff=8.69 cfs 0.549 af

Runoff Area=S.090 ac Runoff Depth=2.18"
Flow Length=S70' Tc=18.3 min CN=87 Runoff=12.96 cfs 0.926 af

Runoff Area=O.210 ac Runoff Depth=2.94"
Tc=2.0 min CN=95 Runoff=1.13 cfs 0.051 af
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HvdroCAD@ 7.00 s/n 001765 O 1986-2003 Applied Microcomputer Svstems _ 03/02/2004

Subcatchment 165: Lot 6-5 Runoff Area=2.980 ac Runoff Depth=2.18"
Flow Length=600' Tc=15.1 min CN=87 Runoff=8.35 cfs 0.542 af

Subcatchment 17S: ROW Lot10 Runoff Area=1.310 ac Runoff Depth=2.94"
Tc=5.0 min CN=95 Runoff=6.42 cfs 0.321 af

Subcatchment 18S: ROW Cul-de-sac Runoff Area=0.580 ac Runoff Depth=2.94"
Tc=5.0min CN=95 Runoff=2,84 cfs 0.142af

Subcatchment 19S: Golumbia Road / shoulder Runoff Area=0.890 ac Runoff Depth=2.94"
Tc=2.0 min CN=95 Runoff=4.79 cfs 0.218 af

Subcatchment 20S: Remaining Site Runoff Area=7.480 ac Runoff Depth=1.64"
Tc=20.0 min CN=80 Runoff=13.53 cfs 1 .020 af

J R C G Orig Post Dev.@ Golumbia Build Out
Prepared by LandMark Design Group, Inc.

Subcatchment 23S: Lot to S-23

Subcatchment 24S: Lot to S-24

Type ll 24-hr 2 Year Rainfall=3.50"
Page 16

Runoff Area=1.750 ac Runoff Depth=2.18"
Tc=10.0 rnin CN=87 Runoff=S.81 cfs 0.318 af

Runoff Area=3.700 ac Runoff Depth=2.18"
Tc=10.0 min CN=87 Runoff=12.29 cfs 0.673 af

Reach 1R: 6-1 to 6-4 Peak Depth=0.77' Max Vel=7.9 fps Inflow=10.09 cfs 0.833 af
D=30.0" n=0.013 L=326.0' 5=0.0146'/' Capacity={9.51 cfs Outflow=10.08 cfs 0.833 af

Reach 2R: 6-2 to 6-3 Peak Depth=0.82' Max Vel=9.8 fps Inflow=11.88 cfs 0.735 af
D=24.0" n=0.013 L=234.0' 5=0.0223'/' Capacity=l3.79cfs Outflow=11.BGcfs 0.735af

Reach 3R: 6-3 to 6-4 Peak Depth=1 .32' Max Vel=5.6 fps Inflow=13.54 cfs 1 .017 af
D=27.0" n=0.013 L=48.0' 5=0.0046 7' Capacity=10.97 cfs Outflow=13.53 cfs 1.017 af

Reach 4R: 64 to 6-6 Peak Depth=1.12' Max Vel=1 1.2 fps Inflow=23.80 cfs 2.028 af
D=30.0" n=0.013 L=235.0' 5=0.0197'/' Capacity=57.57 cfs Outflow=23.78 cfs 2.028 af

Reach 5R: 6-5 to 6-6 Peak Depth=0.27' Max Vel=6.5 fps Inflow=1.29 cfs 0.059 af
D=15.0" n=0.013 L=48.0' S=0.0358 '/' Capacity='12.23 cfs Outflow=1 .29 cfs 0.059 af

Reach 6R: 6-6 to 6-8 Peak Depth=1 .51' Max Vel=7.8 fps Inflow=27.68 cfs 2.553 af
D=36.0" n=0.0'13 L=213.0' 5=0.0067'/' Capacity=$4.65 cfs Outflow=27.65 cfs 2.553 af

Reach 7R: 6-7 to 6-8 Peak Depth=0.36' Max Vel=7.6 fps lnflow=2.22 cfs 0.100 af
D=15.0" n=0.013 L=48.0' 5=0.0360'/' Capacity='12.26 cfs Outflow=2.21 cfs 0.100 af

Reach 8R: 6-8 to 6.10 Peak Depth=1.65' Max Vel=10.0 fps Inflow=39.72 cfs 3.217 af
D=36.0" n=0.013 L=275.0' 5=0.0104'/' Capacity=$7.90 cfs Outflow=39.61 cfs 3.217 af

Reach 9R: 6-9 to 6-10 Peak Depth=1.34' Max Vel=3.5 fps Inflow=7.75 cfs 0.356 af
D=24.0" n=0.013 L=48.0' 5=0.0019'/' Capacity=$.80 cfs Outflow=7.72 cfs 0.356 af
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J R C C Orig Post Dev.@ Columbia Build Out
Prepared by LandMark Design Group, Inc.

Type ll 24-hr 2 Year Rainfall=3.50"
Page 17

HvdroCAD@ 7.00 s/n 001765 O 1986-2003 Applied Microcomputer Svstems 03/02/2004

Reach 10R: 6-10 to 6-12 Peak Depth=1.28' Max Vel=16.3 fps lnflow=S1.88 cfs 4.355 af
D=42.0" n=0.013 L=200.0' 5=0.0327'/' Capacity=132.07 cfs Outflow=51.79 cfs 4.355 af

Reach 11R: 6-11 to 6-12 Peak Depth=1.26' Max Vel=4.4 fps Inflow=9.16 cfs 0.549 af
D=24.0" n=0.013 L=48.0' 5=0.0031 7' Capacity={2.65 cfs Outflow=9.14 cfs 0.549 af

Reach 12R: 6-{2 to 6-14 Peak Depth=1.39' Max Vel=l6.2 fps lnflow=62.85 cfs 5.108 af
D=48.0" n=0.013 L=250.0' 5=0.0286'/' CapaciV=242.92cfs Outflow=62.74cfs 5.108af

Reach 13R: 6-13 to 6-14 Peak Depth=1.17' Max Vel=4.6 fps Inflow=8.69 cfs 0.549 af
D=24.0" n=0.013 L=48.0' 5=0.0035 7' Capacity=J3.46 cfs Outflow=8.68 cfs 0.549 af

Reach 14R: 6-14 to 6-15 Peak Depth=1.83' Max Vel=12.5 fps lnflow=70.12 cfs 5.657 af
D=48.0" n=0.013 L=146.0' 5=0.0130'/' Capacity=163.86 cfs Outflow=70.03 cfs 5.657 af

Reach 15R: 6-15 to 6-19 Peak Depth=1 .89' Max Vel=12.0 fps Inflow=70.41 cfs 5.709 af
D=48.0" n=0.013 L=1 15.0' S=0.01 16 '/' Capacity=l54.48 cfs Outflow=70.35 cfs 5.709 af

Reach 16R: 6-16 to 6-19 Peak Depth=1.13' Max Vel=4.5 fps Inflow=8.35 cfs 0.542 af
D=24.0" n=0.013 L=61.0' 5=0.0036 'l' Capacity=l3.59 cfs Outflow=8.34 cfs 0.542 at

Reach 17R: 6-{7 to 6-18 Peak Depth=1.50' Max Vel=3.7 fps Inflow=6.42 cfs 0.321 af
D=18.0" n=0.013 L=48.0' 5=0.0029'/' Capacity=$.67 cfs Outflow=6.03 cfs 0.321 af

Reach 18R: 6-18 to 6-19 Peak Depth=1.39' Max Vel=3.7 fps Inflow=8.81 cfs 0.463 af
D=24.0" n=0.013 L=130.0' 5=0.0022'/' Capacity='1Q.50 cfs Outflow=8.68 cfs 0.463 af

Reach 19R: 6.19 to 6-21 Peak Depth=2.62' Max Vel=9.1 fps Inflow=87.21 cfs 6.932 af
D=54.0" n=0.013 L=260.0' 5=0.0048 7' Capacity='135.81 cfs Outflow=87.04 cfs 6.932 af

Reach 20R: 6-20 to 6-21 Peak Depth=1.55' Max Vel=7.3 fps Inflow=29.98 cfs 1.917 af
D=42.0" n=0.013 L=48.0'5=0.0054'/'Capacity=74.O5cfs Outflow=29.95cfs 1.917af

Reach 21R:. 6-21 to 6-22 Peak Depth=1.76' Max Vel=20.0 fps lnflow=1 15.42 cfs 8.849 af
D=54.0" n=0.013 L=128.0' 5=0.0330 '/' Capacity=357.48 cfs Outflow=1 15.35 cfs 8.849 af

Reach 23R: 6-23 to 6-20 Peak Depth=1.13' Max Vel=7.4 fps Inflow=18.00 cfs 0.991 af
D=36.0" n=0.013 L=309.0' S=0.0080'/' Capacity=$g.63 cfs Outflow=17.91 cfs 0.991 af

Reach 24R:6-24 to 6-23 Peak Depth=1.01' Max Vel=5.9 fps lnflow=12.29 cfs 0.673 af
D=36.0" n=0.013 L=207.0' 5=0.0057'/' Capacity=$Q.36 cfs Outflow=12.25 cfs 0.673 af

Reach 100R: Ravine channel below BMP Peak Depth=0.54' Max Vel=2.0 fps Inflow=7.10 cfs 9.618 af
n=0.040 L=117.0' S=0.0085'/' Capacity=155.76 cfs Outflow=7.10 cfs 9.617 af

Pond 1P: Existing BMP Peak Elev=29.03' Storage=459,046 cf Inflow=126.37 cfs 9.869 af
Primary=7.10 cfs 9.618 af Secondary=O.OO cfs 0.000 af Outflow=7.10 cfs 9.618 af
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HvdroCAD@ 7.00 s/n 001765 @ 1986-2003 Applied Microcomputer Svstems 03/0212004

Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

J R C G Orig Post Dev.@ Columbia Build Out
Prepared by LandMark Design Group, lnc.

Subcatchment 1S: Lot 2-N

Subcatchment 25: Lot 1-N

Subcatchment 35: Lot 1-S

Subcatchment 45: Lot 2 -S

Subcatchment 55: Road to 6-5

Subcatchment 65: Lot 4-N

Subcatchment 75: Road to 6-7

Subcatchment 85: Lot 4-M

Subcatchment 9S: Lot 3-S

Subcatchment 10S: Lot 4-S

Subcatchment 11S: Lot 6-N

Subcatchment 125: Lot 5

Subcatchment 135: Lot 6-M

Subcatchment 145: Lot 7

Subcatchment 155: ROW to lnlet 6-15

Type ll 24-hr 10 Year Rainfall=5.80"
Page 19

Runoff Area=4.580 ac Runoff Depth=4.33"
Flow Length=605' Tc=23.5 min CN=87 Runoff=19.63 cfs 1.651 af

Runoff Area=4.040 ac Runoff Depth=4.33"
Flow Length=SOO' Tc=13.6 min CN=87 Runoff=22.92 cfs 1.456 af

Runoff Area=1.550 ac Runoff Depth=4.33"
Flow Length=32O' Tc=32.9 min CN=87 Runoff=S.40 cfs 0.559 af

Runoff Area=1 .310 ac Runoff Depth=3.60"
Flow Length=375' Tc=7.6 min CN=80 Runoff=7.81 cfs 0.393 af

Runoff Area=0.240 ac Runoff Depth=5.21"
Flow Length=240' Tc=2.0 min CN=95 Runoff=2.2O cfs 0.104 af

Runoff Area=2.560 ac Runoff Depth=4,33"
Flow Length=575' Tc=4.4 min CN=87 Runoff=19.68 cfs 0.923 af

Runoff Area=0.410 ac Runoff Depth=5.21"
Flow Length=215' Tc=1 .B min CN=95 Runoff=3.79 cfs 0.178 af

Runoff Area=3.100 ac Runoff Depth=4.33"
Flow Length=S90' Tc=4.2 min CN=87 Runoff=23.99 cfs 1.1 18 af

Runoff Area=1.960 ac Runoff Depth=4.33'
Tc=5.0 min CN=87 Runoff=14.77 cfs 0.7OT at

Runoff Area=4.300 ac Runoff Depth=4.33"
Flow Length=S45' Tc=24.8 min CN=87 Runoff=17.86 cfs 1.550 af

Runoff Area=3.020 ac Runoff Depth=4.33"
Flow Length=SOO' Tc=12,7 min CN=87 Runoff=17.65 cfs 1.089 af

Runoff Area=1 .120 ac Runoff Depth=4.33"
Flow Length=350' Tc=2.9 min CN=87 Runoff=9.O4 cfs 0.404 af

Runoff Area=3.020 ac Runoff Depth=4.33"
Flow Length=700' Tc=14.3 min CN=87 Runoff=16.79 cfs 1.089 af

Runoff Area=5.090 ac Runoff Depth=4.33"
Flow Length=S70' Tc=18.3 min CN=87 Runoff=25.13 cfs 1,835 af

Runoff Area=O.210 ac Runoff Depth=5.21"
Tc=2.0 min CN=95 Runotf=1.93 cfs 0.091 af
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J R G C Orig Post Dev.@ Cotumbia Build Out
Prepared by LandMark Design Group, Inc.

Type ll 24-hr 10 Year Rainfall=5.80"
Page 20
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.00 s/n 0017 1986-2003 Aoolied

Subcatchment 165: Lot 6-5

Subcatchment 17S: ROW Lot10

Subcatchment 18S: ROW Gul-de-sac

Subcatchment 195: Columbia Road / shoulder

Subcatchment 20S: Remaining Site

Subcatchment 23S: Lot to S-23

Subcatchment 24S: Lot to S-24

Runoff Area=2.980 ac Runoff Depth=4.33"
Flow Length=600' Tc=15.1 min CN=87 Runoff=16.1S cfs 1 .074 af

Runoff Area=1 .310 ac Runoff Depth=S.21"
Tc=5.0 min CN=95 Runoff=10,97 cfs 0.569 af

Runoff Area=O.580 ac Runoff Depth=5.21"
Tc=5.0 min CN=95 Runoff=4.86 cfs 0.252 af

Runoff Area=O.890 ac Runoff Depth=S.21"
Tc=2.0 min CN=95 Runoff=8.17 cfs 0.387 af

Runoff Area=7.480 ac Runoff Depth=3.60"
Tc=20.0 mln CN=80 Runoff=29.88 cts 2.245 af

Runoff Area=1.750 ac Runoff Depth=4.33"
Tc=10.0 min CN=87 Runoff=11.17 cts 0.631 af

Runoff Area=3.700 ac Runoff Depth=4.33"
Tc=10.0 min CN=87 Runoff=23.61 cfs 1 .334 af

Reach 1R: 6-1 to 6-4 Peak Depth=1 .09' Max Vel=9.5 fps lnflow=19.63 cfs 1 .651 af
D=30.0" n=0.013 L=326.0' S=0.0146'/' Capacity={g.51 cfs Outflow=19.62 cfs 1.651 af

Reach 2R: 6-2 to 5-3 Peak Depth=1.21' Max Vel=1 1 .6 fps lnflow=22.92 cfs 1 .456 af
D=24.0" n=0.013 L=234.0' 5=0.0223'/' Capacity=f,3.79 cfs Outflow=22.88 cfs 1.456 af

Reach 3R: 6-3 to 64 Peak Depth=2.25' Max Vel=6.0 fps lnflow=26.24 cfs 2.015 af
D=27.0" n=0.013 L=48.0' 5=0.0046T Capacity=20.97cfs Outflow=21.87cfs 2.015af

Reach 4R: 6-4 to 6-6 Peak Depth=1.60' MaxVel=12.8 fps lnflow=42.41 cfs 4.059 af
D=30.0" n=0.013 L=235.0' S=0.0197'/' Gapacity=$7.57 cfs Outflow=42.40 cfs 4.059 af

Reach5R:6-5to6-6 PeakDepth=0.36' MaxVel=7.5fps Inflow=2.20cfs 0.104af
D=15.0" n=0.013 L=48.0' 5=0.0358'/' Capacity=12.23 cfs Outflow=2.2O cfs 0.104 af

Reach 6R: 6-6 to 6-8 Peak Depth=2.51' Max Vel=8.8 fps Inflow=55.69 cfs 5.087 af
D=36.0" n=0.013 L=213.0' 5=0.0067'/' Capacig=54.65 cfs Outflow=55.51 cfs 5.087 af

Reach 7R: 6-7 to 6-8 Peak Depth=0.48' Max Vel=B.B fps Inflow=3.79 cfs 0.178 af
D=15.0" n=0.013 L=48.0' 5=0.0360'/' Capacity=12.26 cfs Outflow=3.78 cfs 0.178 af

Reach 8R: 6-8 to 6-10 Peak Depth=3.00' Max Vel=10.9 fps Inflow=78.39 cfs 6.382 af
D=36.0" n=0.013 L=275.0' S=0.0104'/' Capacity=67.90 cfs Outflow=70.92 cfs 6.382 af

Reach9R:6-9to6-10 PeakDepth=2.00' MaxVel=3.6fps lnflow=14.77 cfs 0.707af
D=24.0" n=0.013 L=48.0' 5=0.0019'/' Capacity=g.8O cfs Outflow=9.91 cfs 0.707 af
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J R C G Orig Post Dev.@ Columbia Build Out
Prepared by LandMark Design Group, Inc.

Type ll 24-hr 10 Year Rainfall=5.80"
Page 21
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1765 0 1986-2003 tems

Reach 10R: 6-10 to 6-12 Peak Depth=1.78' Max Vel=19.0 fps Inflow=93.1 1 cfs
D=42.0" n=0.013 L=200.0' 5=0.0327 '/' Capacity=182.07 cfs Outflow=93.23 cfs

Reach 11R:6.11to 6-12 Peak Depth=2.00' Max Vel=4.6 fps lnflow=17.65 cfs
D=24.0" n=0.013 L=48.0' 5=0.0031 '/' Capacity=12.65 cfs Outflow=13,24 cfs

Reach 12R:6-12 to 6-14 Peak Depth=1.88' Max Vel=18.8 fps Inflow=109.46 cfs
D=48.0" n=0.013 L=250.0' 3=0.0286'/' Capacity=l{2.92 cfs Outflow=10B.98 cfs

Reach 13R: 6-13 to 6-14 Peak Depth=2.00' Max Vel=4.9 fps lnflow=16.79 cfs
D=24.0" n=0.013 L=48.0' S=0.0035'/' Capacity={3.46 cfs Outflow=13.86 cfs

Reach 14R: 6-14 to 6-15 Peak Depth=2.55' Max Vel=14.3 fps Inflow=121.02 cfs
D=48.0" n=0.013 L=146.0' S=0.0130'/' Capacity=163.86 cfs Outflow=120.75 cfs

Reach 15R: 6-15 to 6-19 Peak Depth=2.68' Max Vel=13.6 fps Inflow=122.05 cfs
D=48.0" n=0.013 L=1 15.0' 5=0.01 16 '/' Capacity=154.48 cfs Outflow=121.78 cfs

Reach 16R: 6-16 to 6-19 Peak Depth=2.00' Max Vel=4.9 fps Inflow=16.15 cfs
D=24.0" n=0.013 L=61 .0' 5=0.0036 '/' Capacity=13.59 cfs Outflow=14.46 cfs

Reach f 7R: 6-17 to 6-18 Peak Depth=1.50' Max Vel=3.7 fps Inflow=10.97 cfs
D=18.0" n=0.013 L=48.0' S=0.0029'/' Capacity=5.67 cfs Outflow=S.89 cfs

Reach 18R: 6-18 to 6-19 Peak Depth=1.64' Max Vel=3.8 fps lnflow=10.53 cfs
D=24.0" n=0.013 L=130.0' 5=0.0022'/' Capacity=1Q.50 cfs Outflow=10.49 cfs

Reach 19R: 6-19 to 6-21 Peak Depth=4.50' Max Vel=9.7 fps Inflow=149.64 cfs
D=54.0" n=0.013 L=260.0' 5=0.0048 7' Capacity=135.81 cfs Outflow=144.47 cfs

Reach 20R: 6-20 to 6-21 Peak Depth=2.32' Max Vel=8.5 fps Inflow=57.74 cfs
D=42.O" n=0.013 L=48.0' 5=0.0054 7 Capacity=74.O5 cfs Oufflow=57.69 cfs

Reach 21R:6-21to 6-22 Peak Depth=2.36' Max Vel=22.9 fps Inflow=193.50 cfs
D=54.0" n=0.013 L=128.0' S=0.0330 '/' Capacity=l$7.48 cfs Outflow=193 .44 cfs

Reach 23R: 6-23 to 6-20 Peak Depth=1.64' Max Vel=8.7 fps lnflow=34.60 cfs
D=36.0" n=0.013 L=309.0' S=0.0080'i' Capacity=S9.63 cfs Outflow=34.49 cfs

Reach 24R; 6-24 to 6.23 Peak Depth=1.44' Max Vel=7.0 fps lnflow=23.61 cfs
D=36.0" n=0.013 L=207 .0' S=0.0057 '/' Capacity=$9.36 cfs Outflow=23.53 cfs

Reach 100R: Ravine channel below BMP Peak Depth=0.92' Max Vel=2.8 fps Inflow=22.94 cfs
n=0.040 L=117.A' 5=0.0085'/' Capacity=l$5.76 cfs Outflow=22.94 cfs

Pond 1P: Existing BMP Peak Elev=32.75' Storage=699,903 cf lnflow=221.17 cfs
Primary=22.94 cfs 19.264 af Secondary=0.00 cfs 0.000 af Outflow=22.94 cfs

8.639 af
8.639 af

1.089 af
1.089 af

10j32 af
10.132 at

1.089 af
1.089 af

11.220 at
11.220 af

11.312 af
11.312 af

1.074 af
1.074 af

0.569 af
0.569 af

0.821 at
0.821 at

13.594 af
13.594 af

3.800 af
3.800 af

'17.393 at
17.393 af

1.965 af
1.965 af

1.334 af
1.334 af

19.264 af
19.263 af

19.638 af
19.264 af
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J R C G Orig Post Dev.@ Columbia Build Out Type Il 24-hr 10 Year Rainfall=5.80"
Prepared by LandMark Design Group, Inc. Page 22
HvdroCAD@ 7.00 s/n 001765 @ 1986-2003 Applied Microcomputer Svstems 03/0212004

Total Runoff Area = 55.200 ac Runoff Volume = 19.638 af Average Runoff Depth = 4.27"
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J R C G Orig Post Dev.@ Golumbia Build Out
Prepared by LandMark Design Group, lnc.

Type ll 24-hr 10 Year Rainfall=5.80"
Page 23

HvdroCAD@ 7.00 s/n 001765 @ 1986-2003 Applied Microcomputer Svstems 03/0212004

Subcatchment 1S: Lot 2-N

Runoff = 19.63 cfs @ 12,16 hrs, Volume= 1.651 af, Depth= 4.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type ll 24-hr 1O Year Rainfall=5.80"

Area (ac) CN Description
4.580 87

Tc Length Slope
(min) (feet) (fvft)

Velocity Capacity Description
(fVsec) (cfs)

20.7 220 0.0100

2.8 385 0.0130

0.2

2.3

Sheet Flow, Naturaland landscaped
Range n= 0.130 P2= 3.50"
Shallow Goncentrated Flow, lmproved / paved
Paved Kv= 20.3 fps

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

23.5 605 Total

Subcatchment 25: Lot 1-N

Runoff = 22.92 cfs @ 12.05 hrs, Volume= 1.456 af , Depth= 4.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type ll 24-hr 10 Year Rainfall=5.80"

Area (ac) CN Descriotion
4.040 87 Lot 1 to lnlet 6-2

Tc Length Slope Velocity Capacity Description
(min) (feet) (fuft) (fVsec) (cfs)

11.6

2.0

150 0.0200

350 0.0200

0.2

2.9

Sheet Flow, Naturaland landscped
Range n= 0.130 P2= 3.50"
Shallow Concentrated Flow, lmproved / paved
Paved Kv= 20.3 fps

13.6 500 Total

Subcatchment 3$: Lot 1-S

Runoff = 5.40 cfs @ 12.25 hrs, Volume= 0,559 af, Depth= 4.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type ll 24-hr 10 Year Rainfall=5.80"

Area (ac) CN Descriotion
1.550 87
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J R G G Orig Post Dev.@ Columbia Build Out Type ll 24-hr 10 Year Rainfall=5.80"
Prepared by LandMark Design Group, lnc. Page 24
HvdroCAD@ 7.00 s/n 001765 @ 1986-2003 Applied Microcomputer Svstems 03/0212004

Tc Length Slope Velocity Capacity Description
(min) __(fee!) (fVft) (fVsec) (cfs)
31.3 120 0.0100 0.1 Sheet Flow, Naturla / Landscaped

Woods: Light underbrush n= 0.400 P2= 3.50"
1.6 200 0.0100 2.0 Shallow Concentrated Flow, Paved

Subcatchment 45: Lot 2 -S

Runoff = 7.81 cfs @ 11.99 hrs, Volume= 0.393 af, Depth= 3.60"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type ll 24-hr 10 Year Rainfall=5.80"

Area (ac) CN Description
1.310 B0

I Tc Length Slope Velocity Capacity Description
I (min) (feet) (fUft) (fVsec) (cfs)

4.0 40 0.0200 0.2 Sheet Flow, Natural/ Landscaped
Range n= 0.130 P2= 3.50"

t 3.6 335 0.0060 1.6 Shallow Goncentrated Flow, lmproved / paved
Paved Kv= 20.3 fps

r 7.6 375 Total

r 
Subcatchment 55: Road to 6-5

I Runoff = 2.20 cls @ 11.92 hrs, Volume= 0.104 af, Depth= 5.21"

- Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

I 
Type ll 24-hr 1O Year Rainfall=5.80"

Area (ac) CN Descriotion

I
I
I
I

I
I

0.240 95 Road and shoulder

Tc Length Slope Velocity Capacity Description
(min) (feet) (fuft) (fVsec) (cfs)

2.0 240 0.0100 2.0 Shallow Goncentrated Flow, Road gutter
Paved Kv= 20.3 fps

I Subcatchment 65: Lot 4-N

I 
Runoff = 19.68 cfs @ 1 1 .95 hrs, Volume= 0.923 af, Depth= 4.33"

I Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Tvpe ll 24-hr 10 Year Rainfall=5.80"

I

I
JR038_JAMES_RIVER_COMMERCE_CENTER - 217



J R C G Orig Post Dev.@ Golumbia Build Out
Prepared by LandMark Design Group, Inc.

Type ll 24-hr 10 Year Rainfall=5.80"
Page 25

.00 s/n 001765 tems

Tc Length Slope Velocity Capacity Descriptionmin) (feet] (fUft) (fUsec) (cfs)
2.0 280 0.0200 2.3

2.4 295 0.0100 2.0

Shallow Concentrated Flow, U nimproved
Unpaved Kv= 16.1 fps
Shallow Concentrated Flow, lMproved /paved
Paved Kv= 20.3 fps

4.4 575 Total

Subcatchment 75: Road to 6-7

Runoff = 3.79 cfs @ 11.92 hrs, Volume= 0,178af, Depth=

Runoff by scs rR-20 method, uH=scs, Time span= 0.00-4g.00 hrs, dt= 0.01
Type ll 24-hr 10 Year Rainfall=S.80"

5.21"

hrs

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Area (ac) CN Descripti
0.410 95

Tc Length Slope Velocity Capacity Description
min) (feet) (fVft) (fVsec cfs
1.8 215 0.0100 2.0 Shallow Goncentrated Flow, gutter

Paved Kv= 20.3 fps

Subcatchment 85: Lot 4-M

Runoff = 23.99 cfs @ 11.g5 hrs, Volume= 1.118af, Depth= 4.33"

Runoff by scs rR-20 method, UH=scs, Time span= 0.00-48.00 hrs, dt= 0.01 hrs
Type lf 24-hr 10 Year Rainfall=S.80"

Area (ac) CN Description
3.100 87

Tc Length Slope Velocity Capacity Description(min) (feet) (fVft) (fVsec) (cfs)
1.8 295 0.0300 2.8

2.4 295 0.0100 2.0

Shallow Goncentrated Flow,
Unpaved Kv= 16.1 fps
Shallow Goncentrated Flow,
Paved Kv= 20.3 fps

4.2 590 Total

I
t
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I J R C G Orig Post Dev.@ Golumbia Build Out Type tl 24-hr 10 Year Rainfall=5.80"
Prepared by LandMark Design Group, Inc. Page 26

r HvdroCAD@ 7.00 s/n 001765 @ 1986-2003 Applied Microcomputer Svstems 03/02/2004

I Subcatchment 95: Lot 3-S

I Runoff = 14.77 cfs@ 11.96 hrs, Volume= A.7AT af , Depth= 4,33"I
Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48,00 hrs, dt= 0.01 hrs

I Type ll 24-hr 1O Year Rainfall=5.80"
I

Area (ac) CN Description
1.960 87

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fVsec) (cfs)

I
I 5.0 Direct Entry,

Subcatchment 10S: Lot 4-S

! Runoff = 17.86 cfs @ 12.18 hrs, Volume= 1.550 af, Depth= 4.33"

I Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
I Type ll 24-hr 10 Year Rainfall=5.80"

Area (ac) CN DescriptionI
I

4.300 87

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fUsec) (cfs)

23.3 255 0.0100 0.2 Sheet Flow,
Range n= 0.130 P2= 3.50"

I 1.5 2g0 0.0250 3.2 Shailow Goncentrated Ftow,I Paved Kv= 20.3 fps
24.8 545 Total

I Subcatchment 11S: Lot 6-N

I Runoff = 17.65 cfs @ 12.04 hrs, Volume= 1.089 af, Depth= 4.33"
I

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
I Type ll 24-hr 10 Year Rainfall=5.80"

I
Area (ac) CN Description

3.020 87

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fVsec) (cfs)

I
I
I
I

9.8 150 0.0300 0.3 Sheet Flow,
Range n= 0.130 P2= 3.50"

2.9 350 0.0100 2.0 Shallow Concentrated Flow, gutter
Paved Kv= 20.3 fps

12.7 500 Total
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t J R C G Orig Post Dev.@ Columbia Build Out Type ll 24-hr 10 Year Rainfall=5.80"
Prepared by LandMark Design Group, Inc. Page 27

r HvdroCAD@ 7.00 s/n 001795 @ 1986-2003 Applied Microcomputer Svstems 03/0212004

I Subcatchment 12S: Lot 5

I Runoff = 9.04 cfs @ 11.93 hrs, Volume= 0.404af, Depth= 4.33"I
Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

I Type ll 24-hr 10 Year Rainfall=5.80"
I

Area (ac) CN Description
1.120 87

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fVsec) (cfs)

I
I
I
I
I

2.9 350 0.0100 2.0 Shallow Goncentrated Flow, Gutter
Paved Kv= 20.3 fps

Subcatchment 133: Lot 6-M

Runoff = 16.79 cfs @ 12.06 hrs, Volume= 1.089 af, Depth= 4.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type ll 24-hr 10 Year Rainfall=5.80"

Area (ac) CN Description
3.020 87

I Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fVsec) (cfs)

I 9.8 150 0.0300 0.3 Sheet Flow,
I Range n= 0.130 P2= 3.50"r 4.5 550 0.0100 2.0 Shallow Goncentrated Flow,

Paved Kv= 20.3 fps

I
I
I
I
I

14.3 700 Total

Subcatchment 145: Lot 7

Runoff = 25.13 cfs @ 12.10 hrs, Volume= 1.835 af, Depth= 4.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type ll 24-hr 10 Year Rainfall=5.80"

Area (ac) CN Description
5.090 87

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fVsec) (cfs)

17.4 280 0.0250 0.3 Sheet Flow.
Range n= 0.130 P2= 3.50"

I 0.9 290 0.0700 5.4 Shaflow Goncentrated Flow,
I Paved Kv= 20.3 fps

18.3 570 Total

I
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I J R C G Orig Post Dev.@ Golumbia Build Out Type ll 24-hr 10 Year Rainfall=5.80"
Prepared by LandMark Design Group, Inc. Page 28

I HvdroCAD@ 7.00 s/n 001765 @ 1986-2003 Applied Microcomputer Svstems 03/02/2004

I Subcatchment 15S: ROW to lnlet 6-15

I Runoff = 1.93 cfs @ 1l.g}hrs, Volume= 0.0g1 af, Depth= S.21"I
Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

I Type ll 24-hr 10 Year Rainfall=5.80"
I

Area (ac) CN Description
0.210 95

Tc Length Slope Velocity Capacity Description(min) (feet) (fUft) (fVsec) (cfs)

I
I 2.0 Direct Entry, Pavement / Shoulder

Subcatchment 16S: Lot 6-5

r Runoff = 16.15 cfs @ 12.06 hrs, Volume= 1.074 af, Depth= 4.33"

I Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
I Type ll 24-hr 1O Year Rainfall=5.80"

Area (ac) CN DescriptionI
I

2.980 87

Tc Length Slope Velocity Capacity Description
(min) (feet) (fVft) (fVsec) (cfs)
11.0 100 0.0100 0.2 Sheet Ftow,

I 4i s00 0.0100 z.a 5f,:fr:-h3:i,1,,.J"'i li3$,I Paved Kv= 20.3 fps
15.1 600 Total

t Subcatchment 17S: ROW Lot10

I Runoff = 10.97 cfs @ 11.96 hrs, Volume= 0.569 af, Depth= 5.21"
I

Runoff by SGS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
I Type ll 24-hr 10 Year Rainfall=5.80"
I

Area (ac) CN Description

I
I

1.310 95

Tc Length Slope Velocity Capacity Description
_(minl (feet) (fVft) (fVsec) (cfs)

5.0 Direct Entry,

I
I
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J R C G Orig Post Dev.@ Columbia Build Out
Prepared by LandMark Design Group, Inc"

Type ll 24-hr 10 Year Rainfall=5.80"
Page 29

HvdroCAD@ 7.00 s/n 001765 @ 1986-2003 Applied Microcomputer Svstems 03/02/2004

Subcatchment 18S: ROW Cul-de-sac

Runoff = 4.86 cfs @ 11.96 hrs, Volume= 0.252 af, Depth= 5.21"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type ll 24-hr 10 Year Rainfall=5.80"

Area (ac) CN Descriotion
0.580 95

Tc Length Slope
(min) (feet) (fvft)

Velocity Capacity Description(fUsec) (cfs)

5.0 Direct Entry,

Subcatchment 195: Golumbia Road / shoulder

Runoff = 8.17 cfs @ 11.92 hrs, Volume= 0.387 af, Depth= 5.21"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type ll 24-hr 10 Year Rainfall=5.80"

Area (ac) CN Description

I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

0.890 95

Tc Length Slope
(min) (feet) (fUft)

Velocity Capacity Description
(fUsec) (cfs)

2.0 Direct Entry,

Subcatchment 20S: Remaining Site

Runoff = 29.88 cfs @ 12.12hrs, Volume= 2.245 af, Depth= 3.60"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type f l 24-hr 1O Year Rainfall=5.80"

Area (ac) CN Description
7.484 80

Tc Length Slope Velocity
(min) (feet) (fVft) (fVsec)

Capacity Description
(cfs)

20.0 Direct Entry,

Subcatchment 23S: Lot to S-23

Runoff = 11.17 cfs@ 12.01 hrs, Volume= 0.631 af, Depth= 4.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0"01 hrs
Type ll 24-hr 10 Year Rainfall=5.80"
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J R C C Orig Post Dev.@ Golumbia Build Out
Prepared by LandMark Design Group, Inc.

Type ll 24-hr 10 Year Rainfall=5.80"
Page 30

7.00 s/n 001765 O 1986- Microcom

Tc Slope
(fVft)

Length
(feet)

Velocity Capacity Description
mtn

10.0 Direct Entry,

Subcatchment 24S: Lot to S-24

Runoff = 23.61 cfs @ 12.01 hrs, Volume= 1.334 af , Depth= 4.33"

Runoff by scs rR-20 method, UH=scs, Time span= 0.00-4g.00 hrs, dt= 0.01 hrs
Type lf 24-hr 10 Year Rainfall=S.80"

Tc Length Slope
(fuft)

Velocity Capacity Description

I
I
I
I
I
I
I
I

I

I

I

I

I

I

I

I

I

I

I

mln
10.0

Inflow Area =
lnflow =

Direct Entry,

Reach 1R: 6-1 to 64

4.580 ac, Inflow Depth = 4.33" for 10 year event
19.63 cfs @ 12.16 hrs, Volume= 1.651 af

1.651 af, Atten= 0%, Lag= 1.1 min

1.456 af
1.456 a'f , Atten= 0%, Lag= 9.6 t'n

Outflow = 19.62 cfs @ 12.17 hrs, Volume=

Routing by stor-lnd+Trans method, Time span= 0.00-4g.00 hrs, dt= 0.01 hrs
Max. Velocity= 9.5 fps, Min. TravelTime= 0.6 min
Avg. Velocity = 3.2 fps, Avg. TravelTime= 1.7 min

Peak Depth= 1.09'@ 12.16 hrs
Capacity at bank full= 49.51 cfs
Inlet Invert= 61.85', Outlet Invert= 57.10'
30.0" Diameter Pipe n= 0.013 Length= 326.0' Slope= 0.0146'/'

Reach 2R: 6-2 to 6-3

lnflow Area = 4.040 ac, Inflow Depth = 4.33" for 10 year event
Inflow = 22.92 cfs @ 12.05 hrs, Volume=
Outflow = 22.88 cfs @ 12.06 hrs, Volume=

Routing by stor-lnd+Trans method, Time span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 11.6 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 3.7 fps, Avg. Travel Time= 1.1 min
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I J R C G Orig Post Dev.@ Golumbia Build Out Type ll 24-hr 10 Year Rainfall=5.8A"
Prepared by LandMark Design Group, Inc. Page 31
HydroCAD@ 7.00 s/n 001765 @ 1Ir Peak Depth= 1.21'@ 12.05 hrs
Capacity at bank full= 33.79 cfs

I lnlet Invert= 62.98', Outlet Invert= 57.76'
I 24.0" Diarneter Pipe n= 0.013 Length= 234.A' Slope= 0.0223'f

Reach 3R: 6-3 to 64
I

Inflow Area = 5.590 ac, Inflow Depth = 4.33" for 10 Year event
I Inflow = 26.24 cfs @ 12.07 hrs, Volume= 2.015 af

I Outflow = 21.87 cfs@ 12.00hrs, Volume= 2.015af, Atten= 17o/o, Lag=0.0min

r Routing by Stor-lnd+Trans method, Time Span= 0.0048.00 hrs, dt= 0.01 hrs
I Max. Velocity= 6.9 fps, Min. TravelTime= 0.1 minr Avg. Velocity = 2.2 fps, Avg. Travel Time= 0.4 min

I Peak Depth= 2.25'@ 12.01 hrs
I Capacity at bank full= 20.97 cfs

Inlet lnvert= 57.76', Outlet Invert= 57 .54'
r 27.0" Diameter Pipe n= 0.013 Length= 48.0' Slope= 0.0046 '/'

I 
Reach 4R: 64 to 6-6

I Inflow Area = 11.480 ac, Inflow Depth = 4.24' for 10 Year eventr lnflow = 42.41 cfs @ 12.15 hrs, Volume= 4.059 af
Outflow = 42.40 cfs @ 12.16 hrs, Volume= 4.059 af, Atten= 07o, Lag= 0.5 min

I Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 12.U fps, Min. TravelTime= 0.3 min

I Avg. Velocity = 4.5 fps, Avg. Travel Time= 0.9 min

I
Peak Depth= 1.60'@ 12.16 hrs

r Capacity at bank full= 57.57 cfs
I lnlet Invert= 56.51', Outlet lnvert= 51.88'
I 30.0" Diameter Pipe n= 0.013 Length= 235.0' Slope= 0.0197 7'

Reach 5R: 6-5 to 6-6
I

InflowArea = 0.240 ac, InflowDepth = 5.21" for l0Yearevent
I lnflow = 2.20 cfs @ 11.92 hrs, Volume= 0.104 af
I Outflow = 2.2O cfs @ 11.93 hrs, Volume= 0.104 af, Atten= joh, Lag= 0.2 min

I Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

I Max. Velocity= 7.5 fps, Min. TravelTime= 0.1 min
Avg. Velocity = 2.1fps, Avg. Travel Time= 0.4 min

I Peak Depth= 0.36' @ 1 1.92 hrs
r Capacity at bank full= 12.23 cfs

Inlet Invert= 55.35'. Outlet Invert= 53.63'
I 15.0" Diameter Pipe n= 0.013 Length= 48.0' Slope= 0.0358'i'
I

I
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I J R C C Orig Post Dev.@ Columbia Build Out Type ll 24-hr 10 Year Rainfall=5.80"
Prepared by LandMark Design Group, Inc. Page 32

r HvdroCAD@ 7.00 s/n 001765 @ 1986-2003 Applied Microcomputer Svstems 03/02/2004

I 
Reach 6R: 6-6 to 6-8

I Inflow Area = 14.280ac, Inflow Depth = 4.22, for 10 year eventr Inflow = 55.69 cfs @ 12.00 hrs, Volume= 5.087 af
Outflow = 55.51 cfs @ 12.01 hrs, Volume= 5.087 af, Atten= 0%, Lag= 0.7 min

I Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= g.g fps, Min. TravelTime= 0.4 min

I Avg. Velocity = 2.9 fps, Avg. Travel Time= 1.2 min
T

Peak Depth= 2.51'@ 12.00 hrs

r Capacity at bank full= 54.65 cfs
I Inlet Invert= 51.38', Outlet Invert= 49.95'r 36.0" Diameter Pipe n= 0.013 Length= 213.0' Slope= 0.0067'/'

r Reach 7R: 6-7 to 6-8

lnflow Area = 0.410 ac, lnflow Depth = 5.21" for 10 Year event
I lnflow = 3.79 cfs @ 11.92 hrs, Volume= 0.178 af
I Outflow = 3.78 cfs @ 11.92 hrs, Volume= 0.178 af, Atten= 0%, Lag= 0.1 rnin

I Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

I Max. VelociV= B.B fps, Min. TravelTime= 0.1 min
Avg. Velocity = 2.5 fps, Avg. TravelTime= 0.3 min

I Peak Depth= 0.48' @ 11.92 hrs
I Capacity at bank full= 12.26 cfs

lnlet lnvert= 53.93', Outlet lnvert= 52.2A'
I 15.0" Diameter Pipe n= 0.013 Length= 48.0' Slope= 0.0360'/'
I

Reach 8R: 6-8 to 6-10

I Inflow Area = 17 .790 ac, lnflow Depth = 4.31" for 10 Year event
Inflow = 78.39 cfs @ 11.97 hrs, Volume= 6.382 af

r Outflow = 70.92 cfs @ 1 1.95 hrs, Volume= 6.382 af, Atten= 10%, Lag= 0.0 min
II Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Max. Velocity= 1g.n fps, Min. Travel Time= 0.4 min
I Avg. Velocity = 3.7 fps, Avg. Travel Time= 1.3 min
I

Peak Depth= 3.00' @ 11.95 hrs

I Capacity at bank full= 67.90 cfs

I Inlet Invert= 49.85', Outlet Invert= 47.00'
36.0" Diameter Pipe n= 0.013 Length= 275.Q' Slope= 0.0104'/'

I
I
I
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I J R G G Orig Post Dev.@ Columbia Build Out Type tt 24-hr 10 Year Rainfall=5.80"r Prepared by LandMark Design Group, Inc. Page 33
HvdroCAD@ 7.00 s/n 001765 @ 1986-2003 Applied Microcomputer Svstems 03/0212004

r Reach 9R: 6-9 to 6-10

I Inflow Area = 1.960 ac, Inflow Depth = 4.33" for 10 Year eventr lnflow = 14.77 cts @ 11.96 hrs, Volume= 0.707 af
Outflow = 9.91 cfs @ 11.89 hrs, Volume= 0.707 af, Atten= 33%, Lag= 0.0 min

I Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.6 fps, Min. TravelTime= 0.2 min

I Avg. Velocity = 1.2 fps, Avg. Travel Time= 0.6 min

I
Peak Depth= 2.00' @ 11.89 hrs
Capacitv at bank full= 9.80 cfs

I lnt6t Inv-ert= 48.58', Outlet lnvert= 48,49'
I 24.0" Diameter Pipe n= 0.013 Length= 48.0' Slope= 0.0019'/'

Reach 10R: 6-10 to 6-12
I

Inflow Area = 24.050 ac, Inflow Depth = 4.31" for 10 Year event
;; lnflow = 93.11 cfs @ 12.09 hrs, Volume= 8.639 af

I Oufflow = 93.23 cfs @ 12.09 hrs, Volume= 8.639 af, Atten= 0%, Lag= 0.0 min

r Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

I Max. Velocity= 19.6 fps, Min. Travel Time= 0.2 minr Avg. Velocity = 6.6 fps, Avg. Travel Time= 0.6 min

I Peak Depth= 1.78'@ 12.09 hrs
I Capacity at bank full= 182.07 cfs

Inlet lnvert= 47.00', Outlet Invert= 40.45'
r 42.0" Diameter Pipe n= 0.013 Length= 200.0' Slope= 0.0327 'f
I 

Reach 11R: 6-1 1to 6-12

I Inflow Area = 3.020 ac, Inflow Depth = 4.33' for 10 Year eventr Inflow = 17.65 cfs @ 12.04 hrs, Volume= 1.089 af
Outflow = 13.24 cfs @ 11 .96 hrs, Volume= 1.089 af, Atten= 25o/o, lag= 0.0 min

I Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.0 fps, Min. TravelTime= 0.2 min

I Avg. Velocity = 1.7 fps, Avg. Travel Time= 0.5 min

I
Peak Depth= 2.00' @ 11.97 hrs

I Capacity at bank full= 12.65 cfs

I 24.0" Diameter Pipe n= 0.013 Length= 48.0' Slope= 0.0031 '/'

Reach 12R:6-12 to 6'14

r Inflow Area = 28.190 ac, Inflow Depth = 4.31" for 10 Year event
Inflow = 109.46 cfs @ 11.95 hrs, Volume= 10.132 at

I Outflow = 108.98 cfs @ 1'1.96 hrs, Volume= 10.132 af, Atten= 0%, Lag= 0.5 min
I

I
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J R G G Orig Post Dev.@ Golumbia Build Out
Prepared by LandMark Design Group, Inc.

Type ll 24-hr 10 Year Rainfall=5.80"
Page 34

HvdroCAD@ 7.00 s/n 001765 @ 1986-2003 Applied Microcomputer Svstems 03/0212004

Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 16.U fps, Min. Travel Time= 0.2 min
Avg. Velocity = 5.9 fps, Avg. Travel Time= 0.7 min

Peak Depth= 1.88' @ 1 1.96 hrs
Capacity at bank full= 242.92 cfs
Inlet lnvert= 40.35'. Outlet Invert= 33.20'
48.0" Diameter Pipe n= 0.013 Length= 250.0' Slope= 0.0286'/'

Reach 13R: 6-13 to 6-14

lnflow Area = 3.020 ac, Inflow Depth = 4.33" for 10 Year event
f nflow = 16.79 cfs @ 12.06 hrs, Volume= 1.089 af
Outflow = 13.86 cfs @ 11.99 hrs, Volume= 1.089 af, Atten= 17o/o, Lag= 0.0 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.9 fps, Min. Travel Time= 0.2 min
Avg. Velocity - 1.8 fps, Avg. TravelTime= 0.5 min

Peak Depth= 2.00'@ 12.00 hrs
Capacity at bank full= 13.46 cfs
Inlet lnvert= 35.92', Outlet Invert= 35.75'
24.0" Diameter Pipe n= 0.013 Length= 48.0' Slope= 0.0035'/'

Reach 14R: 6-14 to 6-15

Inflow Area = 31.210 ac, lnflow Depth = 4.31" for 10 Year event
fnflow = 121.02 cfs @ 11.96 hrs, Volume= 11.220 af
Outflow = 120.75 cfs @ 11.97 hrs, Volume= 11.220 af, Atten= 0%, Lag= 0.5 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 14.3 fps, Min. TravelTime= 0.2 min
Avg. Velocity = 4.S fps, Avg. Travel Time= 0.5 min

Peak Depth= 2.55' @ 11.97 hrs
Capacity at bank full= 163.86 cfs
lnlet lnvert= 33.21', Outlet Invert= 31.31'
48.0" Diameter Pipe n= 0.013 Length= 146.0' Slope= 0.0130'/'

Reach 15R: 6-15 to 6-19

Inflow Area = 31 .420 ac, Inflow Depth = 4.32" for 10 Year event
lnflow = 122.05 cfs @ 11.97 hrs, Volume= 11.312af
Outflow = 121.78 cfs @ 1 1 .98 hrs, Volume= 11 .312 af, Atten= 0%, Lag= 0.3 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 13.U fps, Min. TravelTime= 0.1 min
Avg. Velocity = 4.3 fps, Avg. Travel Time= 0.4 min
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I J R C C Orig Post Dev.@ Columbia Build Out Type ll 24-hr 10 Year Rainfall=5.80"
- Prepared by LandMark Design Group, lnc. Page 35

r HvdroCAD@ 7.00 s/n 001765 @ 1986-2003 Applied Microcomputer Svstems 03/02i2004
II Peak Depth= 2.68' @ 1 1.97 hrs

Capacity at bank full= 154.48 cfs

I Inlet Invert= 31.36', Outlet Invert= 30.03'
I 48.0" Diameter Pipe n= 0.013 Length= 115.0' Slope= 0.0116 '/'

Reach 16R: 6-16 to 6'19
I

Inflow Area = 2.980 ac, Inflow Depth = 4.33" for 10 Year event
I Inflow = 16.15 cfs @ 12.06 hrs, Volume= 1.074 af

I Outflow = 14.46 cfs @ 12.02 hrs, Volume= 1.074 at, Atten= 10o/o, Lag= 0.0 min

r Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
I Max. Velocity= 4.9 fps, Min. TravelTime= 0.2 mint Avg. Velocity = 1.8 fps, Avg. Travel Time= 0.6 min

I Peak Depth= 2.00'@ 12.03 hrs
I Capacity at bank full= 13.59 cfs

lnlet Invert= 32.25', Outlet Invert= 32.03'
r 24.0" Diameter Pipe n= 0.013 Length= 61.0' Slope= 0.0036 7'

I 
Reach 17R: 6-17 to 6-18

I Inflow Area = 1 .310 ac, Inflow Depth = 5.21" for 10 Year eventr Inflow = 10.97 cfs @ 11.96 hrs, Volume= 0.569 af
Outflow = 5.89 cfs @ 11.84 hrs, Volume= 0.569 af, Atten= 460/o, Lag= 0.0 min

I Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.7 fps, Min. TravelTime= 0.2 min

I Avg. Velocity - 1.4 fps, Avg. Travel Time= 0.6 min
Ir 

Peak Depth= 1.50' @ 1 1.85 hrs

- Capacity at bank full= 5.67 cfs
I Inlet Invert= 32.95', Outlet Invert= 32.81'r 18.0" Diameter Pipe n= 0.013 Length= 48.0' Slope= 0.0029'/'

Reach 18R: 6-18 to 6-19
I

Inflow Area = 1.890 ac, Inflow Depth = 5.21" for 10 Year event

I Inflow = 10.53 cfs @ 11.96 hrs, Volume= 0.821 af
f Outflow = 10.49 cfs @ 11.97 hrs, Volume= 0.821 af , Atten= 0%, Lag= 1.1 min

I Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

I Max. Velocity= 3.9 fps, Min. TravelTime= 0.6 min
Avg. Velocity = 1.3 fps, Avg. Travel Time= 1.6 min

I Peak Depth = 1.64'@ 1 1.97 hrs
r Capacity at bank full= 10.50 cfs

lnlet Invert= 32.31', Outlet Invert= 32.03'
I 24.0" Diameter Pipe n= 0.013 Length= 130.0' Slope= 0.0022'l'
I

I
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I HvdroCAD@ 7.00 s/n 001765 @ 1986-2003 Applied Microcomputer Svstems 03/0212004

I Reach 19R: 6-19 to 6-21

I Inflow Area = 37.180 ac, Inflow Depth = 4.3g' for 10 year eventr Inflow = 149.64 cfs @ 11.97 hrs, Volume= 13.594 af
Outflow = 144.47 cfs @ 11.97 hrs, Volume= 13.594 af, Atten= 3o/o, Lag= 0.0 min

I Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 9.2 fps, Min. TravelTime= 0.4 min

I Avg. Velocity - 3.3 fps, Avg. Travel Time= 1.3 min
I

Peak Depth= 4.50' @ 1 1.98 hrs
r Capacity at bank full= 135.81 cfs

I Inlet lnvert= 29.70', Outlet lnvert= 28.46'r 54.0" Diameter Pipe n= 0.013 Length= 260.0' Slope= 0.0048 7'

I 
Reach 20R: 6-20 to 6-21

Inflow Area = 10.540 ac, Inflow Depth = 4.33" for 10 Year event
I Inflow = 57.74 cfs @ 12.06 hrs, Volume= 3.800 af
I Outflow = 57.69 cfs @ 12.06 hrs, Volume= 3.800 af, Atten= 07o, Lag= 0.2 min

I Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

I Max. Velocity= 6.U fps, Min. TravelTime= 0.1 minr Avg. Velocity = 2.7 fps, Avg. Travel Time= 0.3 min

I Peak Depth = 2.32'@ 12.06 hrs
I Capacity at bank full= 74.05 cfs

lnlet lnvert= 30.22', Outlet Invert= 29.96'
I 42.0" Diameter Pipe n= 0.013 Length= 48.0' Slope= 0.0054'/'
I' Reach 21R: 6-21 to 6-22

I Inflow Area = 47 .720 ac, Inflow Depth = 4.37" for 10 Year event
Inflow = i93.50 cfs @ 12.06 hrs, Volume= 17.393 af

r Outflow = 193.44 cfs @ 12.06 hrs, Volume= 17.393 af, Atten= 0o/o, Lag= 0.1 min
Ir Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Max. Velocity= 22.9 fps, Min. TravelTime= 0.1 min
I Avg. Velocity = 7.1fps, Avg. Travel Time= 0.3 min
I

Peak Depth= 2.36' @ 12.06 hrs

I Capacity at bank full= 357.48 cfs

I Inlet Invert= 28.23', Outlet Invert= 24.00'
54.0" Diameter Pipe n= 0.013 Length= 128.0' Slope= 0.0330'/'

I
I
I
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J R C G Orig Post Dev.@ Columbia Build Out
Prepared by LandMark Design Group, Inc.

Type ll 24-hr 10 Year Rainfall=5.80"
Page 37

HvdroCAD@ 7.00 s/n 001765_@ 1986-2003 Applied Microcomputer Svstems 03/02/2004

Reach 23R: 6-23 to 6-20

Inflow Area = 5.450 ac, Inflow Depth = 4.33" for 10 Year event
fnflow = 34.60 cfs @ 12.02hrs, Volume= 1.905 af
Outflow = 34.49 cfs @ 12.04 hrs, Volume= 1.965 af, Atten= 0%, Lag= 1.0 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0,01 hrs
Max. Velocity= 6.7 fps, Min. TravelTime= 0.6 min
Avg. Velocity = 2.6 fps, Avg. TravelTime= 2.0 min

Peak Depth= 1.64'@ 12.03 hrs
Capacity at bank full= 59.63 cfs
lnlet fnvert= 33.19', Outlet Invert= 30.72'
36.0" Diameter Pipe n= 0.013 Length= 309.0' Slope= 0.0080'/'

Reach 24R:6-24 to 6-23

lnflow Area = 3.700 ac, Inflow Depth = 4.33' for 10 Year event
lnflow = 23.61 cfs@ 12.01 hrs, Volume= 1.334af
Outflow = 23.53 cfs @ 12.03 hrs, Volume= 1.334 af , Atten= 0%, Lag= 0.9 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 7.9 fps, Min. TravelTime= 0.5 min
Avg. Velocity = 2.1 fps, Avg. Travel Time= 1.6 min

Peak Depth= 1.44' @ 12.02hrs
Capacity at bank full= 50.36 cfs
lnlet fnvert= 34.87', Outlet lnvert= 33.69'
36.0" Diameter Pipe n= 0.013 Length= 207.A' Slope= 0.0057 '/'

Reach 100R: Ravine channel below BMP

lnflow Area = 55.200 ac, Inflow Depth = 4.19" for 10 Year event
f nffow = 22.94 cfs @ 13.04 hrs, Volume= 19.264 at
Ouffiow = 22.94 cfs @ 13.06 hrs, Volume= 19.263 af, Atten= 07o, Lag= 1.3 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.6 fps, Min. TravelTime= 0.7 min
Avg. Velocity - 2.0 fps, Avg. TravelTime= 1.0 min

Peak Depth= 0.92'@ 13.05 hrs
Capacity at bank full= 155.76 cfs
Inlet Invert= 17.00', Outlet Invert= 16.00'
Custom cross-section table, n= 0.040 Length= 117.0'' Slope= 0.0085'/'

Depth End Area Perim. Storage Discharge
(feet) (sq-ft) (feet) (cubic-feet) (cfs)

0.00
0.50
1.50
2.54

0.0
3.0

15.0
39.0

0.0
8.1

17.2
31.1

0
351

1,755
4,563

0.00
5.31

47.03
155.76
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J R C C Orig Post Dev.@ Golumbia Build Out
Prepared by LandMark Design Group, lnc.

Type ll 24-hr 10 Year Rainfall=5.80"
Page 38

1765 0 1986-2003

Pond 1P: Existing BMP

lnflow Area = 55.200 ac, Inflow Depth = 4.27" for 10 year eventlnflow = 221.17 cfs @ 12.07 hrs, Volume= 19.638 af
outflow = 22.94 cfs @ 13.04 hrs, volume= 19.2G4 af, Atten= g0%, Lag= s8.0 min
Primary = 22.94 cfs @ 13.04 hrs, Volume= 1g.264 af
Secondary = 0.00 cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-lnd method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 25.00' Surf.Area= 41,012 sf Storage= 200,7g1 cf
Peak Elev= 32.75'@ 13.04 hrs Surf.Area= 71,991 sf Storage= 699,903 cf (499,113 cf above start)
Pf ug-Flow detention time= 711.1 min calculated for 14.6s1 at (7s% of inflow)
Center-of-Mass det. time= 466.2 min ( 1 ,2T0.6 - 304.4 )

# lnvert Avail.Storage Storage Description
1 18.00' 909,917 cf Gustom Stage Data (prismatic) Listed below

Elevation
(feet)

Surf.Area Inc.Store Cum.Store(sq-ft) (cubic-feet) (cubic-feet)
18.00
20.00
22.0O
24.00
25.00
25.10
36.00

# Rquting

21,217
25,046
29,209
33,705
41,012
46,500
82,812

0
46,263
54,255
62,914
37,359
4,376

704,754

0
46,263

100,518
163,432
200,791
205,166
909,917

lnvert Outlet Devices
25.00' 12.0" Vert. Orifice/Grate C= 0.600
29.96' 15.0" Vert. Orifice/Grate C= 0.600
32.57' 60.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600
18.50' 36.0" x 106.0'long Gulvert RCP, square edge headwall, Ke= 0.500

Outlet Invert= 16.30' S= 0.0208'/' n= 0.013 Cc= 0.900
33.00' 6.0' long x 2.0' breadth Broad-Grested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1 .20 1.4A 1.60 1.80 2.00 2.50
3.00 3.50
Coef. (English) 2.54 2.61 2.61 2.60 2.66 2.70 2.77 2.89 2.88 2.85 A.07
3.20 3.32

ryOutFfow Max=22.86 cfs @ 13.04 hrs HW=32.75' (Free Discharge)
ufvert (Passes 22.86 cfs of 121.54 cfs potentialflow)
=Orifice/Grate (Orifice Controls 10.18 cfs @ 13.0 fps)

(Orifice Controls 8.70 cfs @ 7.1 fps)
fice/Grate (Weir Controls 3.98 cfs @ 1.4 fps)

1 Device 4
2 Device 4
3 Device 4
4 Primary

5 Secondary

lecondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=2S.00' (Free Discharge)
L5=Broad-Grested Rectangular Weir ( Controls 0.00 cfs)
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HvdroCAD@ 7.00 s/n 001765 @ 1980-2003 Applied Microcomputer Svstems _ 03/02/2004

Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

J R C G Orig Post Dev.@ Golumbia Build Out
Prepared by LandMark Design Group, Inc.

Subcatchment 1S: Lot 2-N

Subcatchment 25: Lot 1-N

Subcatchment 35: Lot 1-S

Subcatchment 45: Lot 2 -S

Subcatchment 55: Road to 6-5

Subcatchment 65: Lot 4-N

Subcatchment 75: Road to 6-7

Subcatchment 8S: Lot 4-M

Subcatchment 95: Lot 3-S

Subcatchment 10S: Lot 4-S

Subcatchment 115: Lot 6-N

Subcatchment 125: Lot 5

Subcatchment 135: Lot 6-M

Subcatchment 145: Lot 7

Subcatchment 155: ROW to Inlet 6-15

Type ll 24-hr 100 Year Rainfall=8.00"
Page 39

Runoff Area=4.580 ac Runoff Depth=6.45"
Flow Length=605' Tc=23.5 min CN=87 Runoff=28.76 cfs 2.462 af

Runoff Area=4.040 ac Runoff Depth=6.45"
FlowLength=5O0' Tc=13.6 min CN=87 Runoff=33.44cfs 2.171 af

Runoff Area=1.550 ac Runoff Depth=6.45"
Flow Length=320' Tc=32.9 min CN=87 Runoff=7.93 cfs 0.833 af

Runoff Area=1.310 ac Runoff Depth=5.63"
Flow Length=375' Tc=7.6 min CN=80 Runoff=11.93 cfs O.614 af

Runoff Area=0.240 ac Runoff Depth=7.40"
Flow Length=24o' Tc=2.0 min CN=95 Runoff=3.07 cfs 0.148 af

Runoff Area=2.560 ac Runoff Depth=6.45"
Flow Length=575' Tc=4.4 min CN=87 Runoff=28.55 cfs 1 .376 af

Runoff Area=0.410 ac Runoff Depth=7.40"
Flow Length=215' Tc=1 .8 min CN=95 Runoff=S.28 cfs 0.253 af

Runoff Area=3.100 ac Runoff Depth=6.45"
Flow Length=S90' Tc=4.2 min CN=87 Runoff=34.80 cfs 1.666 af

Runoff Area=1.960 ac Runoff Depth=6.45'
Tc=5.0 min CN=87 Runoff=21.44 cfs 1.053 af

Runoff Area=4.300 ac Runoff Depth=6.45"
Flow Length=545' Tc=24.8 min CN=87 Runoff=26.14 cfs 2.311 af

Runoff Area=3.020 ac Runoff Depth=6.45"
Flow Length=S00' fc=12.7 min CN=87 Runoff=25.73 cfs 1 .623 af

Runoff Area=1 .120 ac Runoff Depth=6.45"
Flow Length=35O' Tc=2.9 min CN=87 Runoff=13.11 cfs 0.602 af

Runoff Area=3.020 ac Runoff Depth=6.45"
Flow Length=70O' Tc=14.3 min CN=87 Runoff=24.50 cfs 1 .623 af

Runoff Area=5.090 ac Runoff Depth=6.45"
Flow Length=S70' Tc=18.3 min CN=87 Runoff=36.74 cfs 2.736 af

Runoff Area=0.210 ac Runoff Depth=7.40"
Tc=2.0 min CN=95 Runoff=2.69 cfs 0.130 af
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7.00 s/n 0017 986-2003 Aoolied

Subcatchment 165: Lot 6-5

Subcatchment 175: ROW Lot10

Subcatchment 185: ROW Cul-de-sac

Subcatchment 19S: Golumbia Road / shoulder

Subcatchment 20S: Remaining Site

Subcatchment 23S: Lot to S-23

Subcatchment 24S: Lot to S-24

Runoff Area=2.980 ac Runoff Depth=6.45"
FlowLength=600' Tc=15.1 min CN=87 Runoff=23.58cfs 1.6Q2af

Runoff Area=1.310 ac Runoff Depth=7.40"
Tc=5.0 min CN=95 Runoff=15.28 cfs 0.808 af

Runoff Area=0.580 ac Runoff Depth=7.40"
Tc=5.0 min CN=95 Runoff=6.77 cfs 0.358 af

Runoff Area=O.890 ac Runoff Depth=7.40"
Tc=2.0 min CN=95 Runoff=1 1.38 cfs 0.549 af

Runoff Area=7.480 ac Runoff Depth=S.63"
Tc=20.0 min CN=80 Runoff=46.16cfs 3.506 af

Runoff Area=1.750 ac Runoff Depth=6.45'
Tc=10.0min CN=87 Runoff=16.26cfs 0.941 af

Runoff Area=3.700 ac Runoff Depth=6.45"
Tc=10.0 min CN=87 Runoff=34.37 cfs 1 .989 af

Reach 1R: 6-1 to 64 Peak Depth=1.37' Max Vel=10.5 fps lnflow=28.76 cfs 2.462 af
D=30.0" n=0.013 L=326.0' S=0.0146'/' Capacity={9.51 cfs Outflow=28.73 cfs 2.462af

Reach 2R: 6-2 to 6-3 Peak Depth=l.62' Max Vel=12.3 fps Inflow=33.44 cfs 2.171 af
D=24.0" n=0.013 L=234.0' S=0.0223'/' Capacity=33.79 cfs Outflow=33.38 cfs 2.171 at

Reach 3R: 6-3 to 6-4 Peak Depth=2.25' Max Vel=6.0 fps lnflow=38.38 cfs 3.004 af
D=27.O" n=0.013 L=48.0' 5=0.00467 Capacity=20.97cfs Outflow=22.05cfs 3.004af

Reach 4R: 6-4 to 6-6 Peak Depth=1.88' Max Vel=13.3 fps lnflow=52.52 cfs 6.080 af
D=30.0" n=0.013 L=235.0' 5=0.0197'/' Capacity=$/.57 cfs Outflow=52.51 cfs 6.080 af

Reach 5R: 6-5 to 6-6 Peak Depth=0.43' Max Vel=8.3 fps Inflow=3.07 cfs 0.148 af
D=15.0" n=0.013 L=48.0' 5=0.0358 7' Capacity=1z.23 cfs Outflow=3.06 cfs 0.148 af

Reach 6R: 6-6 to 6-8 Peak Depth=3.00' Max Vel=B.B fps Inflow=75.59 cfs 7.604 af
D=36.0" n=0.013 L=213.0' S=0.0067 '/' Capacity=$d.65 cfs Outflow=57.00 cfs 7.6O4 af

Reach 7R: 6-7 to 6-8 Peak Depth=0.57' Max Vel=9.6 fps Inflow=S.28 cfs 0.253 af
D=15.0" n=0.013 L=48.0' 5=0.0360'/' Capacity={1.26 cfs Outflow=5.26 cfs 0.253 af

Reach 8R: 6-8 to 6-{0 Peak Depth=3.00' Max Vel=10.9 fps Inflow=94.14 cfs g.523 af
D=36.0" n=0.013 L=275.0' 5=0.0104'/' Capacity=$7.90cfs Outflow=70.91 cfs 9.523af

Reach 9R: 6-9 to 6-10 Peak Depth=2.00' Max Vel=3.6 fps Inflow=21.44 cfs 1.053 af
D=24.0" n=0.013 L=48.0' S=0.00'19'/' Capacity=$.80 cfs Outflow=10.35 cfs 1.053 af
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J R G C Orig Post Dev.@ Golumbia Build Out
Prepared by LandMark Design Group, lnc.
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HvdroCAD@ 7.00 s/n 001765 @ 1986-2003 Applied Microcomputer Svstems 03/02/2004

Reach 10R: 6-10 to 6-12 Peak Depth=1 .89' Max Vel=19.5 fps Inflow=103.84 cfs 12.BBB af
D=42.0" n=0.013 L=200.0' S=0.0327 '/' Capacity='192.07 cfs Outflow=103.84 cfs 12.888 af

Reach 1f R: 6-11 to 6-12 Peak Depth=2.00' Max Vel=4.6 fps Inflow=25.73 cfs 1 .623 af
D=24.0" n=0.013 L=48.0' 5=0.0031 '/' Capacity=12.65 cfs Outflow=13.01 cfs 1.623 af

Reach 'l2R:6-12to 6-14 Peak Depth=1.97' MaxVel='19.2 fps Inflow=117.96 cfs 15.113 af
D=48.0" n=0.013 L=250.0' 5=0.0280 7' Capacity=ld2.92cfs Outflow=117.95 cfs 15.113 af

Reach 13R: 6-13 to 6-14 Peak Depth=2.00' Max Vel=4.9 fps Inflow=24.50 cfs 1 .623 af
D=24.0" n=0.013 L=48.0' S=0.0035 '/' Capacity=13.46 cfs Outflow=13.89 cfs 1.623 af

Reach 14R: 6-14 to 6-15 Peak Depth=2.71' Max Vel=14.5 fps Inflow=131.42 cfs 16.736 af
D=48.0" n=0.013 L=146.0' 5=0.0130 7' Capacity=163.86 cfs Outflow=131.41 cfs 16.736 af

Reach 15R: 6-15 to 6-19 Peak Depth=2.84' Max Vel=13.8 fps Inflow=131.69 cfs 16.866 af
D=48.0" n=0.013 L=1 15.0' 5=0.01 16 '/' Capacity='154.48 cfs Outflow=131.68 cfs 16.866 af

Reach 16R: 6-16 to 6-19 Peak Depth=2.00' Max Vel=4.9 fps Inflow=23.58 cfs 1 .602 af
D=24.0" n=0.013 L=61.0' 5=0.0036 '/' Capacity='13.59 cfs Outflow=14.36 cfs 1.602 af

Reach 17R: 6'17 to 6-18 Peak Depth=1.50' Max Vel=3.7 fps Inflow=15.28 cfs 0.808 af
D=18.0" n=0.013 L=48.0' S=0.0029'/' Capacity=5.67 cfs Outflow=S.98 cfs 0.808 af

Reach 18R: 6-18 to 6-19 Peak Depth=2.00' Max Vel=3.8 fps lnflow=12.44 cfs 1.166 af
D=24.0" n=0.013 L=130.0' 5=0.0022'/' Capacity=10.50cfs Outflow=11.31 cfs 1.166af

Reach 19R: 6-19 to 6-21 Peak Depth=4.50' MaxVel=9.7 fps Inflow=165.13 cts 2O.182af
D=54.0" n=0.013 L=260.0' 5=0.00487' Capacity=l$5.81 cfs Outflow=143.45cfs 2O.182af

Reach 20R: 6-20 to 6-21 Peak Depth=3.50' Max Vel=B.B fps Inflow=84.14 cfs 5.665 af
D=42.0" n=0.013 L=48.0' 5=0.0054'/' Capacity=f 4.05 cfs Outflow=77.30 cfs 5.665 af

Reach 21R:6-21to 6-22 Peak Depth=2.50' Max Vel=23.5 fps lnflow=213.11 cfs 25.847 at
D=54.0" n=0.013 L=128.0' 5=0.0330 7' Capacity=l$7.48 cfs Outflow=212.48 cfs 25.847 af

Reach 23R: 6-23 to 6.20 Peak Depth=2.11' Max Vel=9.5 fps Inflow=50.39 cfs 2.929 af
D=36.0" n=0.013 L=309.0' 5=0.0080'/' Capacity=59.63cfs Outflow=S0.22cfs 2.929af

Reach 24R:. 6-24 to 6-23 Peak Depth=1.82' Max Vel=7.7 fps Inflow=34.37 cfs 1.989 af
D=36.0" n=0.013 L=207 .0' 3=0.0057 '/' Capacity:$9.36 cfs Outflow=34.25 cfs 1 ,989 af

Reach 100R: Ravine channel below BMP Peak Depth=2.45' Max Vel=4.0 fps Inflow=150.49 cfs 28.935 af
n=0.040 L=117 .0' 5=0.0085 '/' Capacitv=155.76 cfs Outflow=150.47 cfs 28.934 af

Pond 1P: Existing BMP Peak Elev=34.23' Storage=795,331 cf Inflow=256.02 cfs 29.353 af
Primary=123.37 cfs 28.110 af Secondary=22.16 cfs 0.826 af Outflow=150.49 cfs 28.935 af
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J R G C Orig Post Dev.@ Columbia Build Out Type ll 24-hr 100 Year Rainfall=8.00"
Prepared by LandMark Design Group, Inc. Page 42
HvdroCAD@ 7.00 s/n 001705 @ 1986-2003 Applied Microcomputer Svstems 03/0212004

Total Runoff Area = 55.200 ac Runoff Volume = 29.353 af Average Runoff Depth = 6.38"
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WJ'ffi-'ffi^W

.ffi:me*'ffi'-ffi

Paved Ditch PG-2

ROW Cul-de-sac Ravine channel below
BMP

Drainage Diagram for James River C C with Shell Bldg. 2003
Prepared by LandMark Design Group, Inc. 0310312004

HydroCAD@ 7.00 s/n 001765 @ 1986-2003 Applied Microcomputer Systems
@Ma@
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James River C C with Shell Bldg.2003
Prepared by LandMark Design Group, Inc.

Type ll 24-hr 1 Year Rainfall=2.80"
Page 44
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7.00 s/n 001765 @ 1986-2003

Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by stor-lnd+Trans method - Pond routing by stor-lnd method

Subcatchment 1S: Lot 2-N Runoff Area=4.580 ac Runoff Depth=0.83"
Flow Length=605' Tc=24.2 min CN=75 Runoff=3.49 cfs 0.318 af

Subcatchment 25: Lot 1-N Runoff Area=4.040 ac Runoff Depth=0.B3"
Flow Length=S00' Tc=14.2 min CN=75 Runoff=4.25 cfs 0.280 af

Subcatchment 35: Lot 1-S Runoff Area=1.550 ac Runoff Depth=0.83"
Flow Length=32O' Tc=33.4 min CN=75 Runoff=O.94 cfs 0.108 af

Subcatchment 45: Lot 2 -S Runoff Area=1.310 ac Runoff Depth=0.83"
Flow Length=375' Tc=8.5 min CN=75 Runoff=1.73 cfs 0.091 af

Subcatchment 55: Road to 6-5 Runoff Area=0.240 ac Runoff Depth=2.2b"
Flow Length=240' Tc=2.0 min CN=95 Runoff=1.01 cfs 0.045 af

Subcatchrnent 65: Lot 4-N Runoff Area=2.560 ac Runoff Depth=1.S7"
Flow Length=575' Tc=4.4 min CN=87 Runoff=7.52 cfs 0.334 af

Subcatchment 75: Road to 6-7 Runoff Area=0.410 ac Runoff Depth=2.25"
FlowLength=215' Tc=1.8min CN=95 Runoff=1 .74cfs 0.0T7af

Subcatchment 8S: Lot 4-M Runoff Area=3.100 ac Runoff Depth=1.57"
Flow Length=S9O' Tc=4.2 min CN=87 Runoff=9.18 cfs 0.404 af

Subcatchment 95: Lot 3-S Runoff Area=1.960 ac Runoff Depth=1.S7"
Tc=5.0 min CN=87 Runoff=5.64 cfs 0.256 af

Subcatchment 10S: Lot 4-S Runoff Area=4.300 ac Runoff Depth=1.57"
Flow Length=S45' Tc=24.8 min CN=87 Runoff=6.59 cfs 0.561 af

Subcatchment 11S: Lot 6-N Runoff Area=3.020 ac Runoff Depth=0.83"
Flow Length=S0O' Tc=13.4 min CN=75 Runoff=3.27 cfs 0.210 af

Subcatchment 12S: Lot 5 Runoff Area=1 .120 ac Runoff Depth=1.57"
Flow Length=350' Tc=2.9 min CN=87 Runoff=3.47 cfs 0.146 af

Subcatchment 13S: Lot 6-M Runoff Area=3.020 ac Runoff Depth=0.83"
Flow Length=700' Tc=15.5 min CN=75 Runoff=3.03 cfs 0.210 af

Subcatchment 14S: Lot 7 Runoff Area=5.090 ac Runoff Depth=0.83"
Flow Length=570' Tc=18.5 min CN=75 Runoff=4.60 cfs 0.353 af

Subcatchment 15S: ROW to Inlet 6-15 Runoff Area=0.210 ac Runoff Depth=2.25"
Tc=2.0 min CN=95 Runoff=O.88 cfs 0.039 af
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James River C G with Shell Bldg. 2003
Prepared by LandMark Design Group, Inc.

Type ll 24-hr 1 Year Rainfall=2.80"
Page 45

HvdrocAD@ 7.00 s/n 001765 o 1986-2003 Apptied Microcomputer svstems _ 03/03/2004

Subcatchment 165: Lot 6-5 & Lot 10A Runoff Area=2.980 ac Runoff Depth=1.57"
Flow Length=600' Tc=15.1 min CN=B7 Runoff=6.02 cfs 0.389 af

Subcatchment 17S: ROW Lotl0 Runoff Area=1.310 ac Runoff Depth=2.25"
Tc=5.0 min CN=95 Runoff=5.01 c'fs 0.246 al

Subcatchment 18S: ROW Cul-de-sac Runoff Area=0.580 ac Runoff Depth=2.25"
Tc=5.0 min CN=95 Runoff=2.22 cfs 0,109 af

Subcatchment 19S: Columbia Road / shoulder Runoff Area=0.890 ac Runoff Depth=2.25"
Tc=2.0 min CN=95 Runoff=3.74 cfs 0.167 af

Subcatchment 20S: Remaining Site Runoff Area=7.480 ac Runoff Depth=1.10"
Tc=20.0 min CN=80 Runoff=8.97 cfs 0.687 af

Subcatchment 21S: Entry Circle Runoff Area=0.230 ac Runoff Depth=2.57"
Tc=1.3 min CN=98 Runoff=1.05 cfs 0.049 af

Subcatchment 22S: Front Parking Lot Runoff Area=0.210 ac Runoff Depth=2.57"
Flow Length=130' Tc=1 .2 min CN=98 Runoff=0.96 cfs 0.045 af

Subcatchment 23S: Lot to S-23 Runoff Area=1.750 ac Runoff Depth=0.83"
Tc=10.0 min CN=75 Runoff=2.17 cfs 0.121 af

Subcatchment 24S: Lot to S-24 Runoff Area=3.700 ac Runoff Depth=0.83"
Tc=10.0 min CN=75 Runoff=4.S9 cfs 0.257 af

Subcatchment 25S: Remaining Shell Building Site Runoff Area=2.030 ac Runoff Depth=1.57"
Tc=10.0 min CN=87 Runoff=4.88 cfs 0.265 af

Subcatchment 265: Front Roof Runoff Area=0.750 ac Runoff Depth=2.57"
Flow Length=267' Tc=1.8 min CN=98 Runoff=3.37 cfs 0.161 af

Subcatchment 27S: Future dirive / Shoulder Runoff Area=0.210 ac Runoff Depth=1.57"
Flow Length=S4' Tc=1.7 min CN=87 Runoff=0.68 cfs 0.027 af

Subcatchment 2BS: Rear Yard / Future Drive Runoff Area=0.400 ac Runoff Depth=0.61"
Flow Length=150' Tc=13.0 min CN=70 Runoff=0.3O cfs 0.020 af

Subcatchment 29S: Rear Roof Runoff Area=1 120 ac Runoff Depth=2.57"
Flow Length=333' Tc=2.6 min CN=98 Runoff=4.92 cfs 0.240 af

Subcatchment 30S: Future Loading Dock Runoff Area=0.320 ac Runoff Depth=2.57"
Flow Length=120' Tc=1.8 min CN=98 Runoff=1 .44 cfs 0.069 af

Subcatchment 33Sl Rear Yard 50% future paved Runoff Area=0.980 ac Runoff Depth=1 .57"
Flow Length=150' Tc=17.1 min CN=87 Runoff=1.80 cfs 0.128 af
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James River C G with Shell
Prepared by LandMark Design

Bldg.2003
Group, Inc.

Type ll 24-hr 1 Year Rainfall=2.80"
Page 46

7.00 s/n 001765 O 1 -2003 Aoplied M

Subcatchment 365: SE Front Yard Runoff Area=0.290 ac Runoff Depth=0.61"
Flow Length=100' Tc=2.3 min CN=70 Runoff=O.35 cfs 0.015 af

Subcatchment 37S: Front Yard Slope Runoff Area=0.580 ac Runoff Depth=0.61"
Flow Length=60' Tc=2.3 min CN=70 Runoff=0.69 cfs 0.029 af

Reach 1R: 6-1 to 6-4 Peak Depth=0.45' Max Vel=5.8 fps Inflow=3.49 cfs 0,318 af
D=30.0" n=0.013 L=326.0' S=0.0146 7' Capacity={9.51 cfs Outflow=3.48 cfs 0.318 af

Reach 2R: 6-2 to 6-3 Peak Depth=0.48' Max Vel=7.3 fps Inflow=4.25 cfs 0.280 af
D=24.0" n=0.013 L=234.0' 5=0.0223'/' Capacity=f,3.79 cfs Outflow=4.24 cfs 0.280 af

Reach 3R: 6.3 to 6-4 Peak Depth=0.73' Max Vel=4.3 fps lnflow=4.74 cfs 0.388 af
D=27 .O" n=0.013 L=48.0' 5=0.0046 '/' Capacity=20.97 cfs Outflow=4.74 cfs 0.388 af

Reach 4R: 6-4 to 6-6 Peak Depth=0.64' Max Vel=8.3 fps lnflow=8.31 cfs 0.796 af
D=30.0" n=0.013 L=235.0' S=0.0197'i' Capacity=$7.57 cfs Outflow=8.3O cfs 0.796 af

Reach 5R: 6-5 to 6-6 Peak Depth=0.24' Max Vel=6.0 fps Inflow=1.O1 cfs 0.045 af
D=15.0" n=0.013 L=48.0' 5=0.0358 '/' Capacity=l1.23 cfs Outflow=1.01 cfs 0.045 af

Reach 6R: 6-6 to 6-8 Peak Depth=0.96' Max Vel=6.2 fps lnflow=12.24 cfs 1.176 af
D=36.0" n=0.013 L=213.0' 5=0.0067'/' Capacity=54.65 cfs Outflow=12.20 cfs 1.176 at

Reach 7R: 6-7 to 6-8 Peak Depth=0.32' Max Vel=7.1 fps lnflow=1 .74 cts 0.077 af
D=15.0" n=0,013 L=48.0' 5=0.0360'/' Capacity='12.26 cfs Outflow=1.73 cfs 0.077 af

Reach 8R: 6-8 to 6-10 Peak Depth=1.17' MaxVel=8.6 fps lnflow=22.06 cfs 1 .657 af
D=36.0" n=0.013 L=275.0' 5=0.0104'/' Capacity=67.90cfs Outflow=21.96cfs 1.657at

Reach 9R: 6-9 to 6-10 Peak Depth=1.09' Max Vel=3.2 fps Inflow=5.64 cfs 0.256 af
D=24.0" n=0.013 L=48.0' S=0.0019'/' Capacity=9.80 cfs Outflow=5.62 cfs 0.256 af

Reach 10R: 6-10 to 6-12 Peak Depth=0.97' Max Vel=14.1 fps Inflow=30.72 cfs 2.474 af
D=42.0" n=0.013 L=200.0' S=0.0327'/' Capacity=132.07 cfs Outflow=30.65cfs 2.474af

Reach f f R: 6-11 to 6-12 Peak Depth=0.69' Max Vel=3.4 fps lnflow=3.27 cfs 0.210 af
D=24.0" n=0.013 L=48.0' 5=0.0031 '/' Capacity=12.65 cfs Outflow=3.27 cfs 0.210 af

Reach 12R: 6-12 to 6-14 Peak Depth=1.03' Max Vel=13.8 fps Inflow=35.43 cfs 2.830 af
D=48.0" n=0.013 L=250.0' S=0.0286 '/' Capacity=242.92 cfs Outflow=35.34 cfs 2.830 af

Reach 13R: 6-13 to 6-14 Peak Depth=0.64' Max Vel=3.5 fps Inflow=3.03 cfs 0.210 af
D=24.0" n=0.013 L=48.0' 5=0.0035'/' Capacity='11.46 cfs Outflow=3.O2 cfs 0.210 af

Reach 14R: 6-14 to 6-15 Peak Depth=1 .30' Max Vel=10.6 fps Inflow=37.35 cfs 3.039 af
D=48.0" n=0.013 L=146.0' 5=0.0130 '/' Capacity=163.86 cfs Outflow=37.28 cfs 3.039 af
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James River G C with Shell Bldg. 2003
Prepared by LandMark Design Group, Inc.

Type ll 24-hr 1 Year Rainfall=2.80"
Page 47

HvdroCAD@ 7.00 s/n 001765 @ 1986-2003 Applied Microcomputer Svstems 03/03/2004

Reach 15R: 6-15 to 6-19 Peak Deoth=1.34' Max Vel=10.'1 fos lnflow=37.63 cfs 3.078 af
D=48.0" n=0.013 L=1 15.0' S=0,01 16 'i' Capacity='154.48 cfs Outflow=37.57 cfs 3.078 af

Reach 16R: 6-16 to 6-19 Peak Depth=0.93' Max Vel=4.2 fps Inflow=6.02 cfs 0.389 af
D=24.0" n=0.013 L=61.0' S=0.0036'/' Capacity=1f,.59 cfs Outflow=6.02 cfs 0.389 af

Reach 17R: 6-17 to 6-18 Peak Depth=1.09' Max Vel=3.6 fps Inflow=S.O1 cfs 0.246 af
D=18.0" n=0.013 L=48.0' 5=0.0029'/' Capacity=5.67 cfs Outflow=4.99 cfs 0.246 af

Reach 18R: 6-18 to 6-19 Peak Depth=l.21' Max Vel=3.6 fps lnflow=7.21 cfs 0.355 af
D=24.0" n=0.013 L=130.0' 5=0.0022'/' Gapacity=19.50 cfs Outflow=7.17 cfs 0.355 af

Reach 19R: 6-19 to 6-21 Peak Depth=1.90' Max Vel=7.9 fps Inflow=50.73 cfs 3.990 af
D=54.0" n=0.013 L=260.0' 5=0.0048'/' Capacity=135.81 cfs Outflow=50.57 cfs 3.990 af

Reach 20R: 6-20 to 6-21 Peak Depth=1.44' MaxVel=7.0 fps Inflow=26.18 cfs 1.779 af
D=42.0" n=0.013 L=48.0' 5=0.0054 '/' Capacity=f Q.05 cfs Outflow=26.16 cfs 1 .779 af

Reach 21Rz 6-21to 6-22 Peak Depth=1.41' Max Vel=17.8 fps lnflow=75.88 cfs 5.768 af
D=54.0" n=0.013 L=128.0' 5=0.0330 '/' Capacity=f,57 .48 cfs Outflow=75.81 cfs 5.768 af

Reach 22R: A-2 to A-1 Peak Depth=0.61' Max Vel=12.8 fps Inflow=10.39 cfs 0.689 af
D=24.0" n=0.013 L=98.0' 5=0.0510'/' Capacity=$1.10 cfs Outflow=10.39 cfs 0.689 af

Reach 23R: 6-23 to 6-20 Peak Depth=1.28' Max Vel=7.8 fps lnflow=22.62 cfs 1.425 af
D=36.0" n=0.013 L=309.0' 5=0.0080 '/' Capacity=$9.63 cfs Outflow=22.53 cfs 1.425 af

Reach 24R: 6-24 to 6-23 Peak Depth=1.33' Max Vel=6.8 fps Inflow=20.52 cfs 1.304 af
D=36.0" n=0.013 L=207.0' 5=0.0057'/' Capacity=50.36cfs Outflow=2O.47cfs 1.3O4af

Reach 25R: 6-25 to 6-24 Peak Depth=1.09' Max Vel=7.9 fps Inflow=16.23 cfs 1.047 af
D=30.0" n=0.013 L=189.0' 5=0.0100'/' Capacity=41.02 cfs Outflow=16.19 cfs 1.047 af

Reach 26R: A-3 to A-2 Peak Depth=1.17' Max Vel=5.4 fps lnflow=10.42 cfs 0.689 af
D=24.0" n=0.013 L=150.0' 5=0.0050'/' Capacity=16.00 cfs Outflow=10.39 cfs 0.689 af

Reach 27R: Paved Flume PG-4 Peak Depth=O.11' Max Vel=8.8 fps Inflow=1.05 cfs 0.049 af
n=0.015 L=65.0' S=0.1902 '/' Capacity=$$.04 cfs Outflow=1 .04 cfs 0.049 af

Reach 28R: A-4 to A-3 Peak Depth=1.13' Max Vel=5.3 fps Inflow=9.72 cfs 0.644 af
D=24.0" n=0.0't3 L=66.0' 5=0.0050'/' Capacity='16.00 cfs Outflow=9.71 cfs 0.644 af

Reach 29R: A-5 to A-4 Peak Depth=0.96' Max Vel=5.0 fps Inflow=7.SO cfs 0.484 af
D=24.0" n=0.013 L=191 .0' S=0,0050 '/' Capacity=16.04 cfs Outflow=7.45 cfs 0.484 af

Reach 30R: A-6 to A-5 Peak Depth=1 .01' Max Vel=4.9 fps Inflow=7.12 cfs 0.456 af
D=21 .0" n=0.013 L=228.0' 5=0.0050 '/' Caoacitv=1 1 .20 cfs Outflow=7.02 cfs 0.456 af
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AD@ 7.00 s/n 001765 O 1 003 Applied Microcom

Reach 39R: A-7 to A-6
D=21.A" n=0.013

Reach 40R: A-8 to A-7
D=21.0" n=0.013

Reach 41R: A-9 to A-8

Peak Depth=1.00' Max Vel=4.9 fps lnflow=7.05 cfs 0.436 af
L=140.0' 5=0.0050 '/' Capacity=l1.20 cfs Outflow=6.99 cfs 0.436 af

Peak Depth=0.52' Max Vel=3.6 fps Inflow=2.15 cfs 0.196 af
L=60.0' 5=0.0050 '/' Capacity='11.20 cfs Outflow=2.14 cfs 0.196 af

Peak Depth=0.55' Max Vel=3.5 fps Inflow=1.8G cfs 0.128 af
D=15.0" n=0.013 L=200.0' 3=0.0050 '/' Capacity=d.S7 cfs Outflow=1 .85 cfs 0.128 af

Reach 42R: Driveway Culvert Peak Depth=0.23' Max Vel=2.2 fps Inflow=0.35 cfs 0,015 af
D=15.0" n=0.013 L=40.0' S=0.0050 7' Capacity=4.57 cfs Outflow=O.34 cfs 0.015 af

Reach 43R: Paved Ditch PG-2 Peak Depth=A.44' Max Vel=2.2 fps lnflow=1.O3 cfs 0.044 at
n=0.015 L=292.0' 5=0.00437' Capacity=8.47 cfs Outflow=O.93cfs 0.044af

Reach 100R: Ravine channel below BMP Peak Depth=0.50' Max Vel=1.8 fps Inflow=S.28 cfs 6,258 af
n=0.040 L=117.0' 5=0.0085'/' Capacity=155.76 cfs Outflow=5.28 cfs 6.257 af

Pond lP: Existing BMP Peak Elev=27.45' Storage=356,946 cf Inflow=82.53 cfs 6.455 af
Primary=5.28 cfs 6.258 af Secondary=O.O0 cfs 0.000 af Outflow=5.28 cfs 6.258 af

Total Runoff Area = 62.320 ac Runoff Volume = 6.455 af Average Runoff Depth = 1.24"
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HydroCAD@ 7.00 s/n 001765 O 1986-2003 Aool
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

Subcatchment 1S: Lot 2-N

Subcatchment 25: Lot 1-N

Subcatchment 35: Lot 1-S

Subcatchment 45: Lot 2 -S

Subcatchment 55: Road to 6-5

Subcatchment 65: Lot 4-N

Subcatchment 75: Road to 6-7

Subcatchment 8S: Lot 4-M

Subcatchment 95: Lot 3-S

Subcatchment 10S: Lot 4-S

Subcatchment 115: Lot 6-N

Subcatchment 125: Lot 5

Subcatchment 135: Lot 6-M

Subcatchment 145: Lot 7

Subcatchment 155: ROW to Inlet 6-15

Runoff Area=4.580 ac Runoff Depth=1.30"
FlowLength=605' Tc=24.2min CN=75 Runoff=S.73cfs 0.497af

Runoff Area=4.040 ac Runoff Depth=1.30"
Flow Length=SO0' Tc=14.2 rnin CN=75 Runoff=6.88 cfs 0.438 af

Runoff Area=1.550 ac Runoff Depth=1.30"
Flow Length=320' Tc=33.4 min CN=75 Runoff=1.56 cfs 0.168 af

Runoff Area=1.310 ac Runoff Depth=1.30"
Flow Length=375' Tc=8.5 min CN=75 Runoff=2.76 cfs O.142 af

Runoff Area=0.240 ac Runoff Depth=2.94"
Flow Length=240' Tc=2.0 min CN=95 Runoff=1.29 cfs 0.059 af

Runoff Area=2.560 ac Runoff Depth=2.18"
Flow Length=S75' Tc=4.4 min CN=87 Runoff=10.34 cfs 0.466 af

Runoff Area=0.410 ac Runoff Depth=2.94"
Flow Length=215' Tc=1.8 min CN=95 Runoff=2.22 cfs 0.100 af

Runoff Area=3.100 ac Runoff Depth=2.18"
Flow Length=S9O' Tc=4.2 min CN=87 Runoff=12.60 cfs 0.564 af

Runoff Area=1.960 ac Runoff Depth=2.18'
Tc=5.0 min CN=87 Runoff=7.75 cfs 0.356 af

Runoff Area=4.300 ac Runoff Depth=2.18"
Flow Length=S45' Tc=24.8 min CN=87 Runoff=9.17cfs 0.782 af

Runoff Area=3.020 ac Runoff Depth=1.30"
Flow Length=50O' Tc=13.4 min CN=75 Runoff=S.28 cfs 0.328 af

Runoff Area=1 .120 ac Runoff Depth=2.18"
Flow Length=35O' Tc=2.9 min CN=87 Runoff=4.76 cfs 0.204 af

Runoff Area=3.020 ac Runoff Depth=1.30"
Flow Length=700' Tc=15.5 min CN=75 Runoff=4.91 cfs 0.328 af

Runoff Area=5.090 ac Runoff Depth=1.30"
Flow Length=S70' Tc=18.5 min CN=75 Runoff=7.S0 cfs 0.552 af

Runoff Area=0.210 ac Runoff Depth=2.94"
Tc=2.0 min CN=95 Runoff=1.13 cfs 0.051 af
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HvdroCAD@ 7.00 s/n 001765 o 1986-2003 Apptied Microcomputer Svstems 03/03/2004

James River G C with Shell Bldg. 2003
Prepared by LandMark Design Group, Inc.

Subcatchment 165: Lot 6-5 & Lot 10A

Subcatchment 17S: ROW Lotl0

Subcatchment 18S: ROW Gul-de-sac

Subcatchment 195: Columbia Road / shoulder

Subcatchment 20S: Remaining Site

Subcatchment 21S: Entry Circle

Subcatchment 22S: Front Parking Lot

Subcatchment 23S: Lot to S-23

Subcatchment 24S: Lot to S-24

Subcatchment 25S: Remaining Shell Building Site

Subcatchment 263: Front Roof
Flow Length=267'

Subcatchment 27S: Future dirive / Shoulder
Flow Length=54'

Subcatchment 28S: Rear Yard / Future Drive
Flow Length=150'

Subcatchment 29S: Rear Roof
Flow Length=333'

Subcatchment 30S: Future Loading Dock
Flow Length=120'

Subcatchment 33S: Rear Yard 50% future paved
Flow Length=150'

Type ll 24-hr 2 Year Rainfall=3.50"
Page 50

Runoff Area=2.980 ac Runoff Depth=2.18"
Flow Length=600' Tc=15.1 min CN=87 Runoff=8.35 cfs 0.542 af

Runoff Area=1 .310 ac Runoff Depth=2.94"
Tc=5.0 min CN=95 Runoff=6.42 cfs 0.321 af

Runoff Area=0.580 ac Runoff Deoth=2.94"
Tc=5.0 min CN=95 Runoff=2.84 cfs 0.142 af

Runoff Area=0,890 ac Runoff Depth=2.94"
Tc=2.0 min CN=95 Runoff=4.79 cfs 0.218 af

Runoff Area=7.480 ac Runoff Depth=1.64"
Tc=20.0 min CN=80 Runoff=13.53 cfs 1 .A2O af

Flow Length=130'

Runoff Area=0.230 ac Runoff Depth=3.27"
Tc=1.3 min CN=98 Runoff=1.31 cfs 0.063 af

Runoff Area=0.210 ac Runoff Depth=3.27"
Tc=1.2 min CN=98 Runoff=1.20 cfs 0.057 af

Runoff Area=1.750 ac Runoff Depth=1.30"
Tc=10.0 min CN=75 Runoff=3.48 cfs 0.190 af

Runoff Area=3.700 ac Runoff Depth=1 .30"
Tc=10.0 min CN=75 Runoff=7.36 cfs 0.401 af

Runoff Area=2.030 ac Runoff Depth=2.18"
Tc=10.0 min CN=87 Runoff=6.74 cfs 0.369 af

Runoff Area=O.750 ac Runoff Depth=3.27"
Tc=1.8 min CN=98 Runoff=4.23 cfs 0.204 af

Runoff Area=0.210 ac Runoff Depth=2.18"
Tq=1.7 min CN=87 Runoff=O.93 cfs 0.038 af

Runoff Area=0.400 ac Runoff Depth=1.01"
Tc=13.0 min CN=70 Runoff=0.S3 cfs 0.034 af

Runoff Area=1 .120 ac Runoff Depth=3.27"
Tc=2.6 min CN=98 Runoff=6.17 cfs 0.305 af

Runoff Area=0.320 ac Runoff Depth=3.27"
Tc=1.8 min CN=98 Runoff=1.8,| cfs 0.087 af

Runoff Area=0.980 ac Runoff Depth=2.18"
Tc=17.1 min CN=87 Runoff=2.58 cfs 0.178 af
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James River G G with Shell Bldg. 2003
Prepared by LandMark Design Group, Inc.

Type ll 24-hr 2 Year Rainfall=3.50"
Page 51

7.00 s/n 001765 @ 1986-2003 MS

Subcatchrnent 365: SE Front Yard Runoff Area=0.290 ac Runoff Depth=1 .01"
Flow Length=100' Tc=2.3 min CN=70 Runoff=0.60 cfs 0.024 af

Subcatchment 37S: Front Yard Slope Runoff Area=0.580 ac Runoff Depth=1.01"
Flow Length=60' Tc=2.3 rnin CN=70 Runoff=1 .19 cfs 0.049 af

Reach 1R: 6-1 to 6-4 Peak Depth=0.57' Max Vel=6.7 fps Inflow=S.73 cfs 0.497 af
D=30.0" n=0.013 L=326.0' 5=0.0146'/' Capacity={9.51 cfs Outflow=S.71 cfs 0.497 af

Reach 2R: 6-2 to 6-3 Peak Depth=0.61' Max Vel=8.4 fps Inflow=6.8B cfs 0.438 af
D=24.0" n=0.013 L=234.0' 5=0.0223 7' Capacity=13.79 cfs Outflow=6.86 cfs 0.438 af

Reach 3R: 6-3 to 64 Peak Depth=0.95' Max Vel=4.9 fps lnflow=7.74 cfs 0.606 af
D=27.0" n=0.013 L=48.0' S=0.0046'/' Capacity=2O.97cfs Outflow=7.73cfs 0.606af

Reach 4R: 6-4 to 6-6 Peak Depth=0.83' Max Vel=9.6 fps lnflow=13.72 cfs 1 .245 af
D=30.0" n=0,013 L=235.0' 5=0.0197'/' Capacity=$7.57 cfs Outflow=13.71 cfs 1.245 af

Reach 5R: 6-5 to 6-6 Peak Depth=0.27' Max Vel=6.5 fps Inflow=1.29 cfs 0.059 af
D=15.0" n=0.013 L=48.0' 5=0.0358 '/' Capacity=12.23 cfs Outflow=1.29 cfs 0.059 af

Reach 6R: 6-6 to 6-8 Peak Depth=1.21' MaxVel=7.0fps Inflow=18.86 cfs 1.77Aaf
D=36.0" n=0.013 L=213.0' 5=0.0067'/' Capacity=${.65 cfs Outflow=18.82 cfs 1.77A af

Reach 7R: 6-7 to 6-8 Peak Depth=0.36' Max Vel=7.6 fps lnflow=2.22 cfs 0.100 af
D=15.0" n=0.013 L=48.0' 5=0.0360'/' Capacity=l!.26 cfs Outflow=2.21 cfs 0.100 af

Reach 8R: 6-8 to 6-10 Peak Depth=1.45' Max Vel=9.5 fps lnflow=32.09 cfs 2.434 at
D=36.0" n=0.013 L=275.0' S=0.01047' Capacity=$/.90cfs Outflow=31.96cfs 2.434at

Reach 9R: 6-9 to 6-10 Peak Depth=1.34' Max Vel=3.5 fps lnflow=7.7S cfs 0.356 af
D=24.0" n=0.013 L=48.0' 5=0.0019'/' Capacity=g.80 cfs Outflow=7.72 cfs 0.356 af

Reach 10R:6-10 to6-12 Peak Depth=1.17' MaxVel=15.6fps lnflow=44.2Acfs 3.572af
D=42.0" n=0.013 L=200.0' S=0.0327'/' Capacity='162.07cfs Outflow=44.11cfs 3.572af

Reach 11R: 6-11 to 6-12 Peak Depth=0.90' Max Vel=3.8 fps Inflow=S.28 cfs 0.328 af
D=24.0" n=0.013 L=48.0' 5=0.0031 '/' Capacity=lL 65 cfs Outflow=5.28 cfs 0.328 af

Reach 'l2R:6-12to 6-14 Peak Depth=1.25' Max Vel=15.3 fps lnflow=S1.45 cfs 4.104 af
D=48.0" n=0.013 L=250.0' 5=0.0286 '/' Capacity=242.92 cfs Outflow=S1.34 cfs 4.104 af

Reach 13R: 6-13 to 6-14 Peak Depth=0.84' Max Vel=3.9 fps Inflow=4.91 cfs 0.328 af
D=24.0" n=0.013 L=48.0' 5=0.0035'/' Capacity='13.46 cfs Outflow=4.90 cfs 0.328 af

Reach 14R: 6-14 to 6-15 Peak Depth=1 .59' Max Vel=11.7 fps Inflow=54.78 cfs 4.431 af
D=48.0" n=0.013 L=146.0' 5=0.0130'i' Capacity='l$3.80 cfs Outflow=54.69 cfs 4.431 af
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James River C G with Shell Bldg.2003
Prepared by LandMark Design Group, Inc.

Type ll 24-hr 2 Year Rainfall=3.50"
Page 52

1765 0 1986-2003

Reach 15R: 6-15 to 6-19 Peak Depth='|.65' Max Vel=11.3 fps lnflow=55.16 cfs
D=48.0" n=0.013 L=1 15.0' 5=0.01 16 '/' Capacity=154.48 cfs Outflow=55,08 cfs

Reach 16R: 6-16 to 6-19 Peak Depth=1.13' Max Vel=4.5 fps Inflow=8.35 cfs
D=24.0" n=0.013 L=61.0' 5=0.0036'/' Capacity=13.59 cfs Outflow=8.34 cfs

Reach 17R: 6-17 to 6-18 Peak Depth=1.50' Max Vel=3.7 fps lnflow=6.42 cfs
D=18.0" n=0.013 L=48.0' S=0.0029'/' Capacity=5.67 cfs Outflow=6.03 cfs

Reach 18R: 6-18 to 6-19 Peak Depth=1.39' Max Vel=3.7 fps Inflow=B.81 cfs
D=24.0" n=0.013 L=130.0' S=0.0022'l' Capacity=19.50 cfs Outflow=8.68 cfs

Reach 19R: 6-19 to 6-21 Peak Depth=2.33' Max Vel=8.7 fps Inflow=72.16 cfs
D=54.0" n=0.013 L=260.0' S=0.0048 7' Capacity=135.81 cfs Outflow=71 .97 cfs

Reach 20R: 6-20 to 6-21 Peak Depth=1.78' Max Vel=7.8 fps Inflow=38.20 cfs
D=42.0" n=0.013 L=48.0' 5=0.0054'/' Capacity=7{.O5 cfs Outflow=38.17 cfs

Reach 21Rz 6-21 to 6-22 Peak Depth=1.71' Max Vel=19.7 fps Inflow=109.30 cfs
D=54.0" n=0.013 L=128.0' S=0.0330'/' Capacity=f,57.48 cfs Outflow=109.23 cfs

Reach 22Rz A-2 to A-1 Peak Depth=0.70' Max Vel=13.7 fps Inflow=13.46 cfs
D=24.0" n=0.013 L=98.0' 5=0.0510'/' Capacity=91.10 cfs Outflow=13.4S cfs

Reach 23R: 6-23 to 6-20 Peak Depth=1.57' Max Vel=8.6 fps Inflow=32.24 cfs
D=36.0" n=0.013 L=309.0' S=0.0080'/' Capacity=9g.63 cfs Outflow=32.14 cfs

Reach 24R= 6-24 to 6-23 Peak Depth=1.63' Max Vel=7.4 fps Inflow=28.80 cfs
D=36.0" n=0.013 L=207.0' 5=0.0057 '/' Capacity=g9.36 cfs Outflow=28.78 cfs

Reach 25R: 6.25 to 6-24 Peak Depth=1.30' Max Vel=8.5 fps Inflow=21.92 cfs
D=30.0" n=0.013 L=189.0' 5=0.0100 '/' Capacity={l .02 cfs Outflow=21 .87 cfs

Reach 26R: A-3 to A-2 Peak Depth =1.41' Max Vel=5.7 fps Inflow=13.50 cfs
D=24.0" n=0.013 L=150.0' 5=0.0050'/' Capacity=16.00 cfs Outflow=13.46 cfs

Reach 27R: Paved Flume PG-4 Peak Depth=0.12' Max Vel=9.5 fps Inflow=1.31 cfs
n=0.015 L=65.0' S=0.1902'/' Capacity=96.04 cfs Outflow=1.31 cfs

Reach 28R: A-4 to A-3 Peak Depth =1 .34' Max Vel=5.6 fps lnflow=12.61 cfs
D=24.0" n=0.0'13 L=66.0' 5=0.0050'i' Capacity=J6.00 cfs Outflow=12.60 cfs

Reach 29R: A-5 to A-4 Peak Depth=1.12' Max Vel=5.3 fps Inflow=9.76 cfs
D=24.0" n=0.013 L=191.0' 5=0.0050'/' Capacity='16.04 cfs Outflow=g.71 cfs

Reach 30R: A-6 to A-5 Peak Depth=1.20' Max Vel=5.2 fps Inflow=9.22 cfs
D=21.0" n=0.013 L=228.0' 5=0.0050'/' Capacity=11.20 cfs Outflow=g.10 cfs

4.483 af
4.483 af

Q.542 at
0.542 af

0.321 af
0.321 af

0.463 af
0.463 af

5.706 af
5.706 af

2.552 af
2.552 af

8.257 af
8.257 af

0.903 af
0.903 af

1.999 af
1.999 af

1.810 af
1.810 af

'1.4O8 af
1.4O8 af

0.903 af
0.903 af

0.063 af
0.063 af

0.846 af
0.846 af

0.642 af
0.642 af

0.604 af
0.604 af
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James River C G with $hell Bldg. 2003
Prepared by LandMark Design Group, Inc.

Type ll 24-hr 2 Year Rainfall=3.50"
Page 53

sin 001765 O 1986-2003

Reach 39R: A'7 to A-6 Peak Depth=1.18' Max Vel=5.2 fps Inflow=9.O1 cfs 0,570 af
D=21 .0" n=0.013 L=140.0' 5=0.0050 '/' Capacity=l 1 .20 cfs Outflow=8.94 cfs 0.570 af

Reach 40R: A-8 to A-7 Peak Depth=0.60' Max Vel=3.9 fps Inflow=2.87 cfs 0.265 af
D=21.0" n=0.013 L=60.0' 5=0.0050'/' Capacity=11.20 cfs Outflow=2.86 cfs 0.265 af

Reach 41R: A'9 to A-B Peak Depth=0.67' Max Vel=3.8 fps Inflow=2.58 cfs 0.178 af
D=15.0" n=0.013 L=200.0' 5=0.0050'/' Capacity=4.S7 cfs Outflow=2.57 cfs 0.178 af

Reach 42R: Driveway Culvert Peak Depth=0.30' Max Vel=2.6 fps Inflow=0.60 cfs 0.024 af
D=15.0" n=0.013 L=40.0' 5=0.0050'/' Capacity=4.S7 cfs Outflow=O.S9 cfs 0.024 af

Reach 43R: Paved Ditch PG-2 Peak Depth=0.54' Max Vel=2.6 fps Inflow=1.78 cfs 0.073 af
n=0.015 l=292.0' 5=0.0043'/' Capacity=$.47 cts Outflow=1.66 cfs 0.073af

Reach 100R: Ravine channel below BMP Peak Depth=0.53' Max Vel=2.0 fps Inflow=6.73 cfs 9.035 af
n=0.040 L=117 .O' 5=0.0085 '/' Capacity=155.76 cfs Outflow=6.73 cfs g.035 af

Pond lP: Existing BMP Peak Elev=28.67' Storage=435,949 cf Inflow=119.73 cfs 9.27T af
Primary=6.73 cfs 9.035 af Secondary=O.O0 cfs 0.000 af Outflow=6.73 cfs 9.035 af

Total Runoff Area = 62.320 ac Runoff Volume = 9.277 af Average Runoff Depth = 1.Zg
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James River C C with Shell Bldg. 2003
Prepared by LandMark Design Group, Inc.

Type ll 24-hr 10 Year Rainfall=5.80"
Page 57

HvdroCAD@ 7.00 s/n 001765 @ 1986-2003 Applied Microcomputer Svstems 03/03/2004

Reach 15R: 6-15 to 6-19 Peak Depth=2.54' Max Vel=13.4 fps Inflow=113.23 cfs 9.619 af
D=48.0" n=0.013 L=1 15.0' S=0.01 16 '/' Capacity=154.48 cfs Outflow=1 13,13 cfs 9.619 af

Reach 16R: 6-16 to 6-19 Peak Depth=2.00' Max Vel=4,9 fps Inflow=16.15 cfs 1 .074 af
D=24.0" n=0.013 L=61.0' 5=0.0036 '/' Capacity=13.59 cfs Outflow=14.46 cfs 1.074 af

Reach 17R: 6-17 to 6-18 Peak Depth=1.50' Max Vel=3.7 fps lnflow=10.97 cfs 0.569 af
D=18.0" n=0.013 L=48.0' S=0.0029'/' Capacity=5.67 cfs Outflow=S.89 cfs 0.569 af

Reach 18R: 6-18 to 6-19 Peak Depth=1.64' Max Vel=3.8 fps Inflow=10.53 cfs 0.821 af
D=24.0" n=0.013 L=130.0' S=0.0022 Y' Capacity=19.50 cfs Outflow=10.49 cfs A.821 af

Reach 19R: 6-19 to 6-21 Peak Depth=3.82' Max Vel=9.7 fps Inflow=140.01 cfs 1 1.901 af
D=54.0" n=0.013 L=260.0' 5=0.0048 7' Capacity=l f,5.81 cfs Outflow=139.60 cfs 1 1 .901 af

Reach 20R: 6-20 to 6-21 Peak Depth=2.94' Max Vel=B.B fps Inflow=75.60 cfs 5.394 af
D=42.0" n=0.0'13 L=48.0' 5=0.0054 Y' Capacity=-74.05 cfs Outflow=75.56 cfs 5.394 af

Reach 21R: 6-21 to 6-22 Peak Depth=2.50' Max Vel=23.5 fps Inflow=213.04 cfs 17.294 af
D=54.0" n=0.013 L=128.0' 5=0.0330 '/' Capacity=157.48 cfs Outflow=212.92 cfs 17 .294 af

Reach 22Rz A-2 to A-1 Peak Depth=0.79' Max Vel=14.6 fps lnflow=16.93 cfs 1.630 af
D=24.0" n=0.013 L=98.0' 5=0.0510 '/' Capacity=51.10 cfs Outflow=16.84 cfs 1.630 af

Reach 23R: 6-23 to 6-20 Peak Depth=2.45' Max Vel=9.6 fps lnflow=59.53 cfs 4.074 af
D=36.0" n=0.013 L=309.0' 5=0.0080'/' Capacity=$g.63 cfs Outflow=59.33 cfs 4.074 at

Reach 24R: 6-24 to 6-23 Peak Depth=2.51' Max Vel=8.1 fps lnflow=51.31 cfs 3.620 af
D=36.0" n=0.013 L=2QT .O' 5=0.0057 7' Capacity=$Q.36 cfs Outflow=51.15 cfs 3.620 af

Reach 25R: 6-25 to 6-24 Peak Depth=1.73' Max Vel=9.3 fps Inflow=33.87 cfs 2.660 af
D=30.0" n=0.013 L=189.0' 5=0.0100 '/ Capacity=41.02 cfs Outflow=33.82 cfs 2.660 af

Reach 26R: A-3 to A-2 Peak Depth=2.00' Max Vel=5.8 fps lnflow=18.34 cfs 1.630 af
D=24.0" n=0.013 L=150.0' 5=0.0050 '/' Capacity=l6.00 cfs Outflow=16.93 cfs 1 .630 af

Reach 27R: Paved Flume PG-4 Peak Depth=0.17' Max Vel=11.2 fps Inflow=2.19 cfs 0.107 af
n=0.015 L=65.0' S=0.1902'/' Capacity=$$.04 cfs Outflow=2.19 cfs 0.107 af

Reach 28R: A-4 to A-3 Peak Depth=2.00' Max Vel=5.8 fps Inflow=20.59 cfs 1.532 af
D=24.0" n=0.013 L=66.0' 5=0.0050 '/' Capacity='16.00 cfs Outflow=16.55 cfs 1.532 af

Reach 29R: A-5 to A.4 Peak Depth=1.42' Max Vel=5.7 fps Inflow=13.72 cfs 1.185 af
D=24.0" n=0.013 L=191.0' 5=0.0050'/' Capacity='16.04 cfs Outflow=13.68 cfs 1.185 af

Reach 30R: 4-6 to A-5 Peak Depth=1.75' Max Vel=5.3 fps Inflow=12.85 cfs 1.109 af
D=2'1.0" n=0.013 L=228.0' 5=0.0050 '/' Capacity='11.20 cfs Outflow=12.05 cfs 1.109 af
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HvdroCAD@ 7.00 s/n 001765 @ 1986-2003 Apptied Microcomputer Svstems 03/03/2004

Reach 39R: A-7 to 4-6 Peak Depth=1.75' Max Vel=5.3 fps Inflow=15.53 cfs 1.021 af
D=21.0" n=0.013 L=140.0' 5=0.0050 '/' Capacity='11 .20 cfs Outflow=1 1.84 cfs 1.021 af

Reach 40R: A.8 to A-7 Peak Depth=0.85' Max Vel=4.6 fps lnflow=S.29 cfs 0.502 af
D=21 .0" n=0.013 L=60.0' S=0.0050 '/' Capacity=l 1 .20 cfs Outflow=S.27 cfs 0.502 af

Reach 41R: A-9 to A-B Peak Depth=1 .19' Max Vel=4.2 fps Inflow=4.99 cfs 0.353 af
D=15.0" n=0.013 L=200.0' 5=0.0050'/' Capacity=d.S7 cfs Outflow=4.91 cfs 0.353 af

Reach 42R: Driveway Gulvert Peak Depth=0.51' Max Vel=3.4 fps Inflow=1.58 cfs 0.064 af
D=15.0" n=0.013 L=40.0' 5=0.0050'/' Capacity=d.57 cfs Outflow=1.57 cfs 0.064 af

Reach 43R: Paved Ditch PG-2 Peak Depth=0.79' Max Vel=3.3 fps lnflow=4.72cfs 0.192 af
n=0.015 l=292.0' 5=0.0043 7' Capacity=$.47 cfs Outflow=4.SOcfs 0.192 af

Reach 100R: Ravine channel below BMP Peak Depth=0.85' Max Vel=2.8 fps Inflow=19.84 cfs 19.158 af
n=0.040 L=117.0' 5=0.0085 '/' Capacity=l$5.76 cfs Outflow=19.84 cfs 19.157 af

Pond 1P: Existing BMP Peak Elev=32.63' Storage=692,223 cf Inflow=237.57 cfs 19.539 af
Primary=19.84 cfs 19.158 af Secondary=O.O0 cfs 0.000 af Outflow=19.84 cfs 19.158 af

Total Runoff Area = 62.320 ac Runoff Volume = 19.539 af Average Runoff Depth = 3.76"
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Subcatchment 21S: Entry Circle

Runoff = 2.19 cfs @ 11.91 hrs, Volume= 0.107 af, Depth= 5.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type ll 24-hr 10 Year Rainfall=5.80"

Area (ac) CN Description
0.230 98 Sidewalk / Pavement

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fUsec) (cfs)

Direct Entry, From calcs

Subcatchment 22S: Front Parking Lot

Runoff = 2.00 cfs @ 11.91 hrs, Volume= 0.097 af, Depth= 5.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type ll 24-hr 10 Year Rainfall=5.80"

Area (ac) CN Description

1.3

I
I
I
I
I
I
I
I
T

I
I
I
I
I
I
I
I
I
I

0.210 98 Pavement

Tc Length Slope Velocity
(min) (feet) (fUft) (fUsec)

Capacity Description
(cfs)

1.2 130 0.0300 1.8 Sheet Flow,
Smooth surfaces n= 0.011 P2= 3.50"

Subcatchment 25S: Remaining Shell Building Site

Runoff = 12.95 cfs @ 12.01 hrs, Volume= 0.732 af, Depth= 4.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type ll 24-hr 10 Year Rainfall=5.80"

Area (ac) CN Descriotion
2.030 87

Tc Length Slope
(min) (feet) (fVft)

Velocity Capacity Description
(fVsec) (cfs)

Direct Entry,

Subcatchment 265: Front Roof

Runoff = 7.06 cfs @ 11.92 hrs, Volume= 0.348 af, Depth= 5.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type ll 24-hr 10 Year Rainfall=5.80"

10.0
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II Area (ac) CN Description

0.750 98 RoofIr Tc Length Slope Velocig Capacity Description
(min) (feet) (fUft) (fUsec) (cfs) _

I 1.1 67 0.0100 1 .0 Sheet Ftow, Roof Membrane
I Smooth surfaces n= 0.011 P2= 3.50"

0.7 200 0.0100 4.5 1.57 Gircular Ghannel (pipe), Roof Leader
I Diam= 8.0" Area= 0.3 sf Perim= 2.1' r= 0.17' n= 0.010

I 1.8 267 Total

Subcatchment 27S: Future dirive / Shoulder
I

Runoff = 1.76 cfs @ 11 .92 hrs, Volume= 0.076 af, Depth= 4.33"

I Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrsr Type ll 24-hr 10 Year Rainfall=5.80"

I
I Tc Length Slope Velocity Capacity Description
I - - (min) (feet) (fVft) (fVsec) (cfs)

0.4 24 0.0200 1.1 Sheet Flow, Drive Gross slope
I Smooth surfaces n= 0.011 P2= 3.50"

I 1.3 30 0.2500 0.4 Sheet Ftow, Grassed Slope
Grass: Short n= 0.150 P2= 3.50"

- 1.7 54 Total

I Subcatchment 28S: Rear Yard / Future Drive

I Runoff = 1.47 cfs@ 'tz.Olhrs, Volume= 0.088af, Depth= 2.65"I

I Type ll 24-hr 10 Year Rainfall=5.80"
I

Area (ac) CN Description
0.400 70

Tc Length Slope Velocity Capacity Description
(min) (feet) (fVft) (fVsec) (cfs)

I
I
I
I
I

13.0 150 0.0200 0.2 Sheet Flow, Lawn
Grass: Short n= 0.150 P2= 3.50"
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Subcatchment 29S: Rear Roof

Runoff = 10.29 cfs @ 11.93 hrs, Volume= 0.519 af, Depth= 5.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type ll 24-hr 10 Year Rainfall=5.80"

Area (ac) CN Description
1.120 98 Membrane Roof

Tc Length Slope Velocity Capacity Description(min) (feet) (fVft) (fVsec) (cfs)
1.9 133 0.0100 1.2 Sheet Flow, Roof

Smooth surfaces n= 0.011 P2= 3.50"
0.7 200 0.0100 4.5 1.57 Circutar Ghannet (pipe), Roof Leader

Diam= 8.0" Area= 0.3 sf Perim= 2.1' r= 0.17' n= 0.010

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

2.6 333 Total

Subcatchment 30S: Future Loading Dock

Runoff = 3.01 cfs @ 11.92 hrs, Volume= 0.148 af, Depth= 5.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type ll 24-hr 1A Year Rainfall=5.80"

Area (ac) CN Description
0.320 98 Paved Ramp

Tc Length Slope Velocity
(min) (feet) (fVft) (fUsec)

Capacity Description
(cfs)

1.8 120 0.0100 1.1 Sheet Flow, Paved Ramp
Smooth surfaces n= 0.011 P2= 3.50"

Subcatchment 33S: Rear Yard 50% future paved

Runoff = 4.99 cfs @ 12.09 hrs, Volume= 0.353 af, Depth= 4.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type ll 24-hr 10 Year Rainfall=5.80"

Area (ac) CN Description
0.980 87 Lawn and Paving

Tc Length Slope Velocity Capacity Description
(min) (feet) (fvft) (fVsec) (cfs)
17.1 150 0.0100 0.1 Sheet Flow, Lawn

Grass: Short n= 0.150 P2= 3.50"
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I Subcatchment 365: SE Front Yard

I Runoff = 1.58 cfs @ 11.93 hrs, Volume= 0.064 af, Depth= 2.65"t
Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

I Type ll 24-hr 10 Year Rainfall=5.80"
I

Area (ac) CN Description
0.290 7A Lawn

Tc Length Slope Velocity Capacity Description
0:orn) (feet) (fUft) (fVsec) (cfs)

2.1 50 0.2000 0.4 Sheet Flow, Lawn
Grass: Short n= 0.150 P2= 3.50"

O.2 50 0.0500 3.4 Shallow Goncentrated Flow, Swale
Grassed Watenruav Kv= 15.0 fos

I
I
I
I
I
I

2.3 100 Total

Subcatchment 37S: Front Yard Slope

Runoff = 3.16 cfs @ 11.93 hrs, Volume= 0.128 af, Depth= 2.65"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type ll 24-hr 10 Year Rainfall=5.80"

Area (aq) CN Description
0.580 70 Grassed Slope

I Tc Length Slope Velocity Capacity DescriptionI (minL (feet) (fUft) (fUsec) (cfs)
2.3 60 0.2500 0.4 Sheet Flow, Steep Slope Lawn

Grass: Short n= 0.150 P2= 3.50"
I

Reach 22R: A-2 to A-1

I Inflow Area = 3.990 ac, Inflow Depth = 4.90" for 10 Year event
Inflow = 16.93 cfs @ 11.89 hrs, Volume= '1.630 af

I Outflow = 16.84 cfs @ 11.89 hrs, Volume= 1.630 af, Atten= 0%, Lag= 0.2 min
Ir Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

r Max. Velocity= 14.U fps, Min. TravelTime:*t$Uf

I 
Avg. Velocity = 4.3 fps, Avg. TravelTime= 0.3 min

Peak Depth= 0.79' @ 11.89 hrs

I Capacity at bank full= 5fJT_cfd
I lnlet Invert= 42.00', Outlet Invert= 37.00'

24.0" Diameter Pipe n= 0.013 Length= 98.0' Slope= 0,0510 7'

I
I
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I 
Reach 25R: 6-25 to 6-24

I InflowArea= *l!10-ac, InflowDepth = 4.48" for lOYeareventr lnflow = (33.9f-cf5 @ 1 1.99 hrs, Volume= 2.660 af
Outflow = 33,82 cfs @ 12.00 hrs, Volume= 2.660 af, Atten= 0%, Lag= 0.6 min

I Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 9.3 fps, Min. TravelTime= 0.3 min

I Avg. Velocity = 3.9 fps, Avg. Travel Time= 1.1 min

I
Peak Depth= 1.73' @*11€9i1 /

I Capacity at bank full= 41.02 cfs
I Inlet Invert= 36.86', Outlet Invert= 34.97'r 30.0" Diameter Pipe n= 0.013 Length= 189.0' Slope= 0.0100'/'

r 
Reach 26R: A-3 to A-2

lnflow Area = 3.990 ac, Inflow Depth = 4.90" for 10 Year event
I Inflow = 18.34 cfs @ 11.88 hrs, Volume= 1.630 af
I Outflow = 16.93 cfs @ 11.89 hrs, Volume= 1.630 af, Atten= 8%, Lag= 0.2 min

I Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

I Max. Velocity= 5.3 fps, Min. TravelTime= 0.4 min
- Avg. Velocity = 2.1 fps, Avg. Travel Time= 1.2 min

I Peak Depth= 2.00' @ 11.89 hrs
I Capacity at bank full= 16.00 cfs

Inlet Invert= 43.50', Outlet Invert= 42.75'
I 24.0" Diarneter Pipe n= 0.013 Length= 150.0' Slope= 0.0050'/'
I

Reach 27R: Paved Flume PG-4

I Inflow Area = 0.230 ac, Inflow Depth = 5.56" for 10 Year event
lnflow = 2.19 cfs @ 11.91 hrs, Volume= 0.1Q7 af
Outflow = 2.1,9 cfs @ 11.92 hrs, Volume= 0.1Q7 af, Atten= 0%, Lag= 0.1 min

Ir Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= t 1.2 fps, Min. Travel Time= 0.1 min

I Avg. Velocity = 2.5 fps, Avg. Travel Time= 0.4 min
I

Peak Depth= 0.17' @ 1 1.92 hrs

I Capacity at bank full= 56.04 cfs

I Inlet Invert= 52.46', Outlet Invert= 40.10'
1.00' x 1.00' deep channel, n= 0.015 Length= 65.0' Slope= 0J902'f

r Side Slope Z-value= 1.0'l'

I

I

I
JR038_JAMES_RIVER_COMMERCE_CENTER - 254



I

I James River C G with Shell Bldg, 2003 Type It 24-hr 10 Year Rainfall=5.80"
- Prepared by LandMark Design Group, Inc. Page 64

r HvdroCAD@ 7.00 s/n 001765 @ 1986-2003 Applied Microcomputer Svstems 03/03/2004

r Reach 28R: A4 to A-3

I Inflow Area = 3.780 ac, Inflow Depth = 4.86' for 10 Year eventI Inflow = 20.59 cfs @ 11.93 hrs, Volume= 1.532 af
Outflow = 16.55 cfs @ 11.88 hrs, Volume= 1.532 af , Atten= 20o/o, Lag= 0.0 min

I Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.U fps, Min. TravelTime= 0.2 min

I Avg. Velocity - 2.1fps, Avg. TravelTime= 0.5 min

I
Peak Depth= 2.00' @ 11.89 hrs

r Capacity at bank full= 16.00 cfs

I lnlet Invert= 44.00', Outlet Invert= 43.67'r 24.0" Diameter Pipe n= 0.013 Length= 66.0' Slope= 0.0050'/'

Reach 29R: A-5 to A-4
I

Inflow Area = 3.030 ac, lnflow Depth = 4.69" for 10 Year event
I lnflow = 13.72 cfs @ 11.92 hrs, Volume= 1.185 af
I Outflow = 13.68 cfs @ 11.94 hrs, Volume= 1.185 af, Atten= 0%, Lag= 1.2min

r Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

I Max. Velocity= 5.7 fps, Min. TravelTime= 0.6 minr Avg. Velocity = 1 .9 fps, Avg. Travel Time= 1.7 min

I Peak Depth= 1.42'@ 11.93 hrs
I Capacity at bank full= 16.04 cfs

lnlet Invert= 45.56', Outlet Invert= 44.60'
I 24.0" Diameter Pipe n= 0.013 Length= 19'1.0' Slope= 0.0050 '/'

I
Reach 30R: 4-6 to A-5

I Inflow Area = 2.820 ac, lnflow Depth = 4.72" for 10 Year event
Inflow = 12.85 cfs @ 12.07 hrs, Volume= 1.109 af
Outflow = 12.05 cfs @ 11.97 hrs, Volume= 1.109 af, Atten= 60lo, Lag= 0.0 min

II Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.3 fps, Min. TravelTime= 0.7 min

I Avg. Velocity = 1.9 fps, Avg. Travel Time= 2.0 min

I
Peak Depth= 1.75' @ 11.98 hrs

I Capacity at bank full= 11.20 cfs
I Inlet Invert= 46.80', Outlet Invert= 45.66'
- 21 .0" Diameter Pipe n= 0.013 Length= 228.0' Slope= 0.0050 '/'

I

I

I
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I Reach 39R: A-7 to A-6

I Inflow Area = 2.420 ac, Inflow Depth = 5.06" for 10 Year event
I lnflow = 15.53 cfs @ 11.93 hrs, Volume= 1.021 af

Outflow = 1 1 .84 cfs @ 11.89 hrs, Volume= 1.021 af , Atten= 24oh, Lag= 0.0 min

I Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.3 fps, Min. TravelTime= 0.4 min

I Avg. Velocity = 1.9 fps, Avg. Travel Time= 1.2 min

r Peak Depth= 1.75' @ 11.89 hrs
Capacitv at bank full= 1 1.20 cfs

I Inlet Invert= 47.60', Outlet Invert= 46.90'
I 21.0" Diameter Pipe n= 0.013 Length= 140.0' Slope= 0.0050 7'

Reach 40R: A-8 to A-7
I

Inflow Area = 1.300 ac, Inflow Depth = 4.63" for 10 Year event
I lnflow = 5.29 cfs @ 11.93 hrs, Volume= 0.502 af

I Outflow = 5.27 cfs @ 11.94 hrs, Volume= 0.502 af, Atten= 0%, Lag= 0.4 min

r Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

I Max. Velocity= 4.6 fps, Min. TravelTime= 0.2 minr Avg. Velocity = 1.5 fps, Avg. Travel Time= 0.7 min

I Peak Depth= 0.85'@ 11.93 hrs

I Capacity at bank full= 1 1.20 cfs
lnlet Invert= 48.00', Outlet lnvert= 47.70'

r 21.0" Diameter Pipe n= 0.013 Length= 60.0' Slope= 0.0050'/'

I 
Reach 41R: A-9 to A-8

I lnflow Area = 0.980 ac, Inflow Depth = 4.33" for 10 Year eventr Inflow = 4.99 cfs @ 12.09 hrs, Volume= 0.353 af
Outflow = 4.91 cfs @ 12.11 hrs, Volume= 0.353 af, Atten= 2o/o, Lag= 1.4 min

I Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.2 fps, Min. Travel Time= 0.8 min

I Avg. Velocity = 1.5 fps, Avg. Travel Time= 2.2 min
Ir 

Peak Depth= 1.19'@l?1-l-h.rs
r Capacity at bank full= 4.57 cfs
I Inlet lnvert= 49.10', Outlet Invert= 48.10'r 15.0" Diameter Pipe n= 0.013 Length= 200.0' Slope= 0.0050 'i'

I

I

I
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I Reach 42R: Driveway Gulvert

I Inflow Area = 0.290 ac, Inflow Depth = 2.65" for 10 Year eventr Inflow = 1.58 cfs @ 1 1.93 hrs, Volume= 0.064 af
Outflow = 1 .57 cfs @ 1 1 .94 hrs, Volume= 0.064 af, Atten= 1o/o, Lag= 0.3 min

I Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.4 fps, Min. TravelTime= 0.2 min

I Avg. Velocity = 1.0 fps, Avg. TravelTime= 0.6 min

I
Peak Depth= 0.51'@ 11.93 hrs

r Capacity at bank full= 4.57 cfs

I Inlet Invert= 41.45', Outlet Invert= 41.25'I 15.0" Diarneter Pipe n= 0.013 Length= 40.0' Slope= 0.0050'/'

Reach 43R: Paved Ditch PG-z
I

lnflow Area = 0.870 ac, lnflow Depth = 2.65" for 10 Year event
I lnflow = 4.72 cfs @ 11.93 hrs, Volume= 0.192 af
I Outflow = 4.50 cfs @ 1 1.97 hrs, Volume= 0.192 af, Atten= 5o/o, Lag= 2.4 min

I Routing by Stor-lnd+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

I Max. Velocity= 3.3 fps, Min. Travel Time= 1.5 min
- Avg. Velocity = 1.1 fps, Avg. Travel Time= 4.3 min

I Peak Depth= 0.79' @ 1 1.95 hrs
I Capacity at bank full= 8.47 cfs

Inlet lnvert= 41.36', Outlet Invert= 40.10'
I 0.00' x 1.00' deep channel, n= 0.015 Length= 292.0' Slope= 0.0043 '/'

I Side Slope Z-value= 2.2'l'

I
I
I
I
I
I
I
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HvdroCAD@ 7.00 s/n 001765 @ 1986-2003 Applied Microcomputer Svstems 03/03/2004

Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

James River G C with Shell Bldg. 2003
Prepared by LandMark Design Group, Inc.

Subcatchment 1S: Lot 2-N

Subcatchment 25: Lot 1-N

Subcatchment 35: Lot 1-S

Subcatchment 45: Lot 2 -S

Subcatchment 55: Road to 6-5

Subcatchment 65: Lot 4-N

Subcatchment 75: Road to 6-7

Subcatchment 8S: Lot 4-M

Subcatchment 95: Lot 3-S

Subcatchment 10S: Lot 4-S

Subcatchment 11S: Lot 6-N

Subcatchment 125: Lot 5

Subcatchment 135: Lot 6-M

Subcatchment 145: Lot 7

Subcatchment 155: ROW to lnlet 6-15

Type ll 24-hr 100 Year Rainfall=8.00"
Page 67

Runoff Area=4.580 ac Runoff Depth=S.04"
Flow Length=605' Tc=24.2min CN=75 Runoff=22.97 cfs 1 .924 af

Runoff Area=4.040 ac Runoff Depth=5.04"
Flow Length=S0O' Tc=14.2 min CN=75 Runoff=26,88 cfs 1.697 af

Runoff Area=1.550 ac Runoff Depth=S.04"
Flow Length=32O' Tc=33.4 min CN=75 Runoff=6.33 cfs 0.651 af

Runoff Area=1 .310 ac Runoff Depth=S.04"
Flow Length=375' Tc=8.5 min CN=75 Runoff=10.58 cfs 0.550 af

Runoff Area=O.240 ac Runoff Depth=7.40"
Flow Length=24}' Tc=2.0 min CN=95 Runoff=3.O7 cfs 0.148 af

Runoff Area=2.560 ac Runoff Depth=6.45"
Flow Length=S75' Tc=4.4 min CN=87 Runoff=28.55 cfs 1 .376 af

Runoff Area=O.410 ac Runoff Depth=7.40"
Flow Length=215' Tc=1.8 min CN=95 Runoff=S.28 cfs 0.253 af

Runoff Area=3.100 ac Runoff Depth=6.45"
Flow Length=590' Tc=4.2 min CN=87 Runoff=34.80 cfs 1.666 af

Runoff Area=1.960 ac Runoff Depth=6.45"
Tc=5.0 min CN=87 Runoff=21 .44 cfs 1.053 af

Runoff Area=4.300 ac Runoff Depth=6.45"
Flow Length=S45' Tc=24.8 min CN=87 Runoff=26.14 cfs 2.311 at

Runoff Area=3.020 ac Runoff Depth=S.04"
Flow Length=S00' Tc=13.4 min CN=75 Runoff=20.64 cfs 1 .269 af

Runoff Area=1 .120 ac Runoff Depth=6.45"
Flow Length=350' Tc=2.9 min CN=87 Runoff=13.11 cfs 0.602 af

Runoff Area=3.020 ac Runoff Depth=5.04"
Flow Length=7O0' Tc=15.5 min CN=75 Runoff=19.32 cfs 1 .269 af

Runoff Area=5.090 ac Runoff Depth=5.04"
Flow Length=570' Tc=18.5 min CN=75 Runoff=29.75 cfs 2.139 af

Runoff Area=O.210 ac Runoff Depth=7.40"

Tc=2.0 min CN=95 Runoff=2.69 cfs 0.130 af
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HvdroCAD@ 7.00 s/n 001765 @ 1986-2003 Applied Microcomputer Svstems 03/03/2004

James River G G with Shell Bldg. 2003
Prepared by LandMark Design Group, Inc.

Subcatchment 165: Lot 6-5 & Lot 10A

Subcatchment 175: ROW Lot10

Subcatchment 185: ROW Cul-de-sac

Subcatchment 195: Golumbia Road / shoulder

Subcatchment 20S: Remaining Site

Type ll 24-hr 100 Year Rainfall=8.0a"
Page 68

Runoff Area=2.980 ac Runoff Depth=6.45"
Flow Length=600' Tc=15.1 min CN=87 Runoff=23.58 cfs 1.602 af

Runoff Area=1.310 ac Runoff Depth=7.40"
Tc=5.0 min CN=95 Runoff=15.28 cfs 0.808 af

Runoff Area=0.580 ac Runoff Depth=7.40"
Tc=5.0 min CN=95 Runoff=6.77 cfs 0.358 af

Runoff Area=O.890 ac Runoff Depth=7.40"
Tc=2.0 min CN=95 Runoff=11.38 cfs 0.549 af

Runoff Area=7.480 ac Runoff Depth=5.63"
Tc=20.0 min CN=80 Runoff=46.16 cfs 3.506 af

Runoff Area=0.230 ac Runoff Depth=7.76"
Tc=1.3 min CN=98 Runoff=3.02 cfs 0.149 af

Runoff Area=O.210 ac Runoff Depth=7.76"
Flow Length='130' Tc=1.2 min CN=98 Runoff=2.77 cfs 0,136 af

Runoff Area=1 .750 ac Runoff Depth=5.04"
Tc=10.0min CN=75 Runoff=13.41 cfs 0.735af

Subcatchment 21S: Entry Circle

Subcatchment 22S: Front Parking Lot

Subcatchment 23S: Lot to S-23

Subcatchment 24S: Lot to S-24 Runoff Area=3.700 ac Runoff Depth=5.04"
Tc=10.0 min CN=75 Runoff=28.36 cfs 1.555 af

Runoff Area=2.030 ac Runoff Depth=6.45"
Tc=10.0min CN=87 Runoff=l8.86cfs 1.091 af

Subcatchment 25S: Remaining Shell Building Site

Subcatchment 265: Front Roof Runoff Area=0.750 ac Runoff Depth=7.76"
Flow Length=267' Tc='|.8 min CN=98 Runoff=9.75 cfs 0.485 af

Subcatchment 27S: Future dirive / Shoulder Runoff Area=0.210 ac Runoff Depth=6.45"
Flow Length=S4' Tc=1.7 min CN=87 Runoff=2.55 cfs 0.1'13 af

Subcatchment 28S: Rear Yard / Future Drive Runoff Area=0.400 ac Runoff Depth=4.46"
Flow Length=150' Tc=13.0 min CN=70 Runoff=2.47 cfs 0.149 af

Subcatchment 29S: Rear Roof Runoff Area=1 .120 ac Runoff Depth=7.76"
Flow Length=333' Tc=2.6 min CN=98 Runoff=14.22 cfs 0.724 af

Subcatchment 30S: Future Loading Dock Runoff Area=0.320 ac Runoff Depth=7.76"
Flow Length=120' Tc=1.8 min CN=98 Runoff=4.16 cfs 0.207 af

Subcatchment 33S: Rear Yard 50% future paved Runoff Area=0.980 ac Runoff Depth=6.45"
Flow Length=150' Tc=17.1 min CN=87 Runoff=7.3O cfs 0.527 af
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James River G G with Shell Bldg. 2003
Prepared by LandMark Design Group, Inc.

Type Il 24-hr 100 Year Rainfall=8.00"
Page 69

Flow Length=60' Tc=2.3 min CN=70 Runoff=S.23 cfs 0.216 af

Peak Depth=1.20' MaxVel=9.9fps lnflow=22.97 cfs 1.924af
L=326.0' 5=0.0146'/' Capacity={$.51 cfs Outflow=22.93 cfs 1324af

HvdrocAD@ 7.00 s/n 001765 @ 1986-2003 Apptied Microcomputer svstems 03/03/2004

Subcatchment 365: SE Front Yard Runoff Area=0.290 ac Runoff Depth=4.46"
Flow Length=100' Tc=2.3 min CN=70 Runoff=2.62 cfs 0.108 af

Subcatchment 37S: Front Yard Slope Runoff Area=0.580 ac Runoff Depth=4.46"

Reach 1R: 6-1 to 6-4
D=30.0" n=0.013

Reach 2R: 6-2 to 6-3 Peak Depth=1 .35' Max Vel=11.9 fps lnflow=26.88 cfs 1,697 af
D=24.0" n=0.013 L=234.0'5=0.02237'Capacity=f,f,.79cfs Outflow=26.85cfs 1.697af

Reach 3R: 6-3 to 6-4 Peak Depth=2.25' Max Vel=6.0 fps Inflow=30.73 cfs 2.349 af
D=27.0" n=0.013 L=48.0' 5=0.0046'/' Capacity=lQ.97cfs Outflow=21.86cfs 2.349at

Reach 4R: 6-4 to 6-G Peak Depth=1.71' Max Vel=13.1 fps Inflow=46.63 cfs 4.823 af
)=30.0" n=0.013 L=235.0' S=0.0197'/' Capacity=$7.57 cfs Outflow=46.62 cfs 4.823 af

Reach 5R: 6-5 to 6-6 Peak Depth=0.43' Max Vel=8.3 fps Inflow=3.07 cfs 0.148 af
D=15.0" n=0.013 L=48.0' S=0.0358'/' Capacity=1L23 cfs Outflow=3.06 cfs 0.148 af

Reach 6R: 6-6 to 6-8 Peak Depth=3.00' Max Vel=8.8 fps Inflow=68.75 cfs 6.347 af
D=36.0" n=0.013 L=213.0' S=0.0067'/' Capacity=54.65 cfs Outflow=57.01 cfs 6.347 af

Reach 7R: 6-7 to 6-8 Peak Depth=0.57' Max Vel=9.6 fps Inflow=S.28 cfs 0.253 af
D=15.0" n=0.013 L=48.0' 5=0.0360'/' Capacity='11.26 cfs Outflow=5.26 cfs 0.253 af

Reach 8R: 6-8 to 6-10 Peak Depth=3.00' Max Vel=10.9 fps Inflow=96.39 cfs 8.266 af
D=36.0" n=0.013 L=275.0' 5=0.0104'f Capacity=67.90 cfs Outflow=71 .47 cts 8.266 af

Reach 9R: 6-9 to 6-10 Peak Depth=2.00' MaxVel=3.6 fps Inflow=21 .44 cfs 1.053 af
D=24.0" n=0.013 L=48.0' 5=0.0019 7' Capacity=g.8O cfs Outflow=10.35 cfs 1 .053 af

Reach 10R: 6-10 to 6-12 Peak Depth=1.89' Max Vel=19.5 fps Inflow=103.84 cfs 11.631 af
D=42.0" n=0.013 L=200.0' 5=0.0327'/' Capacity='192.07 cfs Outflow=103.84cfs 11.631 af

Reach 11R: 6-11 to 6-12 Peak Depth=2.00' Max Vel=4.6 fps lnflow=20.64 cfs 1 ,269 af
D=24.0" n=0.013 L=48.0' 5=0.0031 '/' Capacity='12.65 cfs Outflow=12.80 cfs 1 .269 af

Reach 12R: 6-12 to 6-14 Peak Depth=1.97' Max Vel=19.2 fps Inflow=117.96 cfs 13.502af
D=48.0" n=0.013 L=250.0' 5=0.0286'/' Capacity=l/,2.92cfs Outflow=117.95 cfs 13.502af

Reach 13R: 6-13 to 6-14 Peak Depth=2.00' Max Vel=4.9 fps lnflow=19.32 cfs 1.269 af
D=24.0" n=0.013 L=48.0' 5=0.0035'/' Capacity=13.46 cfs Outflow=14.00 cfs 1.269 af

Reach 14R: 6-14 to 6-15 Peak Depth=2.71' Max Vel=14.5 fps Inflow=131 .42 cfs 14.770 af
D=48.0" n=0.013 L=146.0' 5=0.0130'/' Capacitv=163.80 cfs Outflow=131.41 cfs 14.77A af
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James River G G with Shell Bldg. 2003
Prepared by LandMark Design Group, lnc.

Type ll 24-hr 100 Year Rainfall=8.00"
Page 70

HvdroCAD@ 7.00 s/n 001765 @ 1986-2003 Applied Microcomputer Svstems 03/03/2004

Reach 15R: 6-15 to 6-19 Peak Depth=2.84' Max Vel=13.8 fps lnflow=131.69 cfs 14.900 af
D=48.0" n=0.013 L=115.0' S=0.0116'/' Capacity='l$4.48 cfs Outflow=131.68 cfs 14.900 af

Reach 16R: 6-16 to 6.19 Peak Depth=2.00' Max Vel=4.9 fps lnflow=23.58 cfs 1.602 af
D=24.0" n=0.013 L=61.0' 5=0.0036 7' Capacity='13.59 cfs Outflow=14.36 cfs 1.602af

Reach 17R: 6-17 to 6-18 Peak Depth=1 .50' Max Vel=3.7 fps lnflow=15.28 cfs 0.808 af
D=18.0" n=0.013 L=48.0' 5=0.0029'/' Capacity=$.67 cfs Outflow=5.98 cfs 0.808 af

Reach 18R: 6-18 to 6-{9 Peak Depth=2.00' MaxVel=3.8 fps lnflow=12.44 cfs 1.166 af
D=24.0" n=0.013 L=130.0' S=0.0022 7' Capacity=10.50 cfs Outflow=11.31 cfs 1.166 af

Reach 19R: 6-19 to 6-21 Peak Depth=4.50' Max Vel=9.7 fps lnflow=161 .47 cfs 18.216 af
D=54.0" n=0.013 L=260.0' 5=0.0048'/' Capacity='115.81 cfs Outflow=143.94 cfs 18.216 af

Reach 20R: 6-20 to 6-21 Peak Depth=3.50' Max Vel=8.8 fps Inflow=91.48 cfs 8.332 af
D=42.0" n=0.013 L=48.0' 5=0.0054'/' Capacity=74.O5cfs Outflow=79.45cfs 8.332af

Reach 21R= 6-21 to 6-22 Peak Depth=2.52' Max Vel=23.5 fps Inflow=215.26 cfs 26.548 af
D=54.0" n=0.013 L=128.0' S=0.0330'/' Capacitv=357.48 cfs Outflow=214.89 cfs 26.548 af

Reach 22R: A-2 to A-l Peak Depth=0.79' Max Vel=14.6 fps Inflow=16.86 cfs 2.340 af
D=24.0" n=0.013 L=98.0' 5=0.0510'/' Capacity=$1.10 cfs Outflow=16.77 cfs 2.340 af

Reach 23R: 6-23 to 6-20 Peak Depth=2.71' Max Vel=9.6 fps Inflow=63.77 cfs 6.194 af
D=36.0" n=0.013 L=309.0' 5=0.0080'i' Capacity=$$.63 cfs Outflow=63.62 cfs 6.194 af

Reach 24R= 6-24 to 6-23 Peak Depth=3.00' Max Vel=8.1 fps Inflow=70.63 cfs 5.458 af
D=36.0" n=0.013 L=207.0' 5=0.0057 T Capacity=50.36 cfs Outflow=53.02 cfs 5.458 af

Reach 25R: 6-25 to 6-24 Peak Depth=2.16' Max Vel=9.5 fps lnflow=42.79 cfs 3.904 af
D=30.0" n=0.013 L=189.0' S=0.0100 7' Capacity=41.02 cfs Outflow=42.69 cfs 3.904 af

Reach 26R: A-3 to A-2 Peak Depth=2.00' Max Vel=5.8 fps Inflow=18.77 cfs 2.340 af
D=24.0" n=0.013 L=150.0' 5=0.0050'/' Capacity=l$.00 cfs Outflow=16.86 cfs 2.340 af

Reach 27R: Paved Flume PG-4 Peak Depth=0.20' Max Vel=12.4 fps Inflow=3.02 cfs 0.149 af
n=0.015 L=65.0' S=0.1902'/' Capacity=56.04 cfs Outflow=3.O2 cfs 0.149 af

Reach 28R: A-4 to A-3 Peak Depth=2.00' Max Vel=5.8 fps Inflow=23.62 cfs 2.205 af
D=24.0" n=0.013 L=66.0' 5=0.0050'/' Capacity='16.00 cfs Outflow=16.33 cfs 2.205 af

Reach 29R: A-5 to A-4 Peak Depth=1.46' Max Vel=5.8 fps Inflow=14.36 cfs 1 .720 af
D=24.0" n=0.013 L=191.0' 5=0.0050'/' Capacity='|6.04 cfs Outflow=14.21 cfs 1.720 af

Reach 30R: A-6 to A-5 Peak Depth=1.75' Max Vel=5.3 fps lnflow='13.68 cfs 1 .607 af
D=21.0" n=0.013 L=228.0' S=0.0050'/' Capacity='11.20 cfs Outflow='12.13 cfs 1.607 af
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James River C G with Shell Bldg. 2003
Prepared by LandMark Design Group, lnc.

Type ll 24-hr 100 Year Rainfall=8.00"
Page71

HvdroCAD@ 7.00 s/n 001765 @ 1986-2003 Applied Microcomputer Svstems 03/03/2004

Reach 39R: A-7 to A-6 Peak Depth=1"75' Max Vel=5.3 fps lnflow=21 .75 cfs 1 .458 at
D=21.0" n=0.013 L=140.0' 5=0.0050 '/' Capacity=l1.20 cfs Outflow=11.63 cfs 1.458 af

Reach 40R: A-8 to A-7 Peak Depth=1.06' Max Vel=5.0 fps lnflow=7.60 cfs 0.734 af
D=21.0" n=0.013 L=60.0' 5=0.0050'/' Capacity=11.20cfs Outflow=7.S8cfs 0.734af

Reach 41R: .A-9 to A-8 Peak Depth=1.25' Max Vel=4.2 fps Inflow=7.3O cfs 0.527 af
D=15.0" n=0.013 L=200.0' 3=0.0050'/' Capacity=4.57 cfs Outflow=4.8G cfs 0.527 af

Reach 42R: Driveway Gulvert Peak Depth=0.68' Max Vel=3.8 fps lnflow=2.62 cfs 0.108 af
D=15.0" n=0.013 L=40.0' 5=0.0050'l' Capacity=4.S7 cfs Outflow=2.60 cfs 0.108 af

Reach 43R: Paved Ditch PG-2 Peak Depth=0.96' Max Vel=3.7 fps lnflow=7.83 cfs 0.324 at
n=0.015 L=292.0' 5=0.0043'/' Capacity=8.47 cfs Outflow=7.S5cfs 0.324 af

Reach 100R: Ravine channel below BMP Peak Depth=2.52' Max Vel=4.0 fps Inflow=158.45 cfs 29.626 af
n=0.040 L=117.0' 5=0.00857' Capacity=l$5.76cfs Outflow=158.32cfs 29.625at

Pond 1P: Existing BMP Peak Elev=34.44' Storage=8O9,109 cf Inflow=256.01 cfs 30.055 af
Primary=129.34 cfs 2B.7O1af Secondary=29.12 cfs 0.925 af Outflow=158.45 cfs 29.626 af

Totaf Runoff Area = 62.320 ac Runoff Volume = 30.055 af Average Runoff Depth = 5.79"
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Drainage Diagram for James River Commerce Center Build Out
Prepared by LandMark Design Group, lnc. 0310312004

HydroCAD@ 7.00 s/n 001765 O 1986-2003 Applied Microcomputer Systems
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HvdroCAD@ 7.00 s/n 001765 @ 1980-2003 Apptied Microcomputer Svstems 03/03/2004

Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

James River Commerce Genter Build Out
Prepared by LandMark Design Group, Inc.

Subcatchment 1S: Lot 2-N

Subcatchment 25: Lot 1-N

Subcatchment 35: Lot 1-S

Subcatchment 45: Lot 2 -S

Subcatchment 55: Road to 6-5

Subcatchment 65: Lot 4-N

Subcatchment 75: Road to 6-7

Subcatchment 8S: Lot 4-M

Subcatchment 95: Lot 3-S

Subcatchment 10S: Lot 4-S

Subcatchment 115: Lot 6-N

Subcatchment 12S: Lot 5

Subcatchment 135: Lot 6-M

Subcatchment 145: Lot 7

Subcatchment 155: ROW to Inlet 6-{5

Type ll 24-hr 1 Year Rainfall=2.80"
Page 73

Runoff Area=4.580 ac Runoff Depth=1.57"
Flow Length=605' Tc=23.5 rnin CN=87 Runoff=7.25 cfs 0.598 af

Runoff Area=4.040 ac Runoff Depth=1.57"
Flow Length=5OO' Tc=13.6 min CN=87 Runoff=8.S8 cfs 0.527 af

Runoff Area=1.550 ac Runoff Depth=1.57"
Ffow Length=320' Tc=32.9 min CN=87 Runoff=1.98 cfs 0.202 af

Runoff Area=1.310 ac Runoff Depth=1.10"
Flow Length=375' Tc=7.6 min CN=80 Runoff=2.43 cfs 0.120 af

Runoff Area=0.240 ac Runoff Depth=2.25"
Ffow Length=240' Tc=2.0 rnin CN=95 Runoff=1.01 cfs 0,045 af

Runoff Area=2.560 ac Runoff Depth=1.57"
Flow Length=S75' Tc=4.4 rnin CN=87 Runoff=7.52 cfs 0.334 af

Runoff Area=0.410 ac Runoff Depth=2.25"
Ffow Length=215' Tc=1 .8 min CN=95 Runoff=1 .74 cfs 0.077 af

Runoff Area=3.100 ac Runoff Depth=1.57"
Flow Length=S9O' Tc=4.2 min CN=87 Runoff=9.18 cfs 0.404 af

Runoff Area=1.960 ac Runoff Depth=1.57"
Tc=5.0 rnin CN=87 Runoff=5.64 cfs 0.256 af

Runoff Area=4.300 ac Runoff Depth=1.57"
Flow Length=545' Tc=24.8 min CN=87 Runoff=6.59 cfs 0.561 af

Runoff Area=3.020 ac Runoff Depth='t.57"
Flow Length=500' Tc=12.7 min CN=87 Runoff=6.61 cfs 0.394 af

Runoff Area=1 j20 ac Runoff Depth=1.57"
Flow Length=350' Tc=2.9 min CN=87 Runoff=3.47 cfs 0.146 af

Runoff Area=3.020 ac Runoff Depth=1.57"
Flow Length=7O0' Tc=14.3 min CN=87 Runoff=6.28 cfs 0.394 af

Runoff Area=S.090 ac Runoff Depth=1.57"
Flow Length=S7O' Tc=18.3 min CN=87 Runoff=9.33 cfs 0.664 af

Runoff Area=O.210 ac Runoff Depth=2.25"
Tc=2.0 min CN=95 Runoff=0.88 cfs 0.039 af
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James River Gommerce Genter Build Out
Prepared by LandMark Design Group, Inc.

Type ll 24-hr 1 Year Rainfall=2.80"
Page 74

AD@ 7.00 s/n 001765 O 1 Microcom

Subcatchment 165: Lot 6-5 Runoff Area=2.980 ac Runoff Deoth=1.57"
Flow Length=600' Tc=15.1 min CN=87 Runoff=6.02 cfs 0.389 af

Subcatchment 17S: ROW LotlO Runoff Area=1.310 ac Runoff Depth=2.25"
Tc=5.0 min CN=95 Runoff=S.01 cfs 0.246 af

Subcatchment 18S: ROW Cul-de-sac Runoff Area=0.580 ac Runoff Depth=2.25"
Tc=5.0 min CN=95 Runoff=2.22 cfs 0.109 af

Subcatchment 19S: Columbia Road / shoulder Runoff Area=0.890 ac Runoff Depth=2.25"
Tc=2.0 min CN=95 Runoff=3.74 cfs 0.167 af

Subcatchment 20S: Remaining Site Runoff Area=7.480 ac Runoff Depth=1.10"
Tc=20.0 min CN=80 Runoff=8.97 cfs 0.687 af

Subcatchment 21S: Entry Circle Runoff Area=0.230 ac Runoff Depth=2.b7"
Tc=1.3 min CN=98 Runoff=1.05 cfs 0.049 af

Subcatchment 22S: Front Parking Lot Runoff Area=0.210 ac Runoff Depth=2.57"
Flow Length=130' Tc=1 .2 min CN=98 Runoff=0.96 cfs 0.045 af

Subcatchment 23S: Lot to S-23 Runoff Area=1.750 ac Runoff Depth=1.S7"
Tc=15.0 min CN=87 Runoff=3.S5 cfs 0.228 af

Subcatchment 24S: Lot to S-24 Runoff Area=3.700 ac Runoff Depth=1.S7"
Tc=20.0 min CN=87 Runoff=6.45 cfs 0.483 af

Subcatchment 25S: Shell Building Site Runoff Area=2.030 ac Runoff Depth=1.b7"
Tc=15.0 min CN=87 Runoff=4.12 cfs 0.265 af

Subcatchment 265: Front Roof Runoff Area=0.750 ac Runoff Depth=2.57"
Flow Length=267' Tc=1.8 min CN=98 Runoff=3.37 cfs 0.161 af

Subcatchment 27S: Future dirive / Shoulder Runoff Area=0.210 ac Runoff Depth=1.57"
Flow Length=54' Tc=1.7 min CN=87 Runoff=0.68 cfs 0.027 af

Subcatchment 28S: Rear Yard / Future Drive Runoff Area=0.400 ac Runoff Depth=0.61"
Flow Length=150' Tc=13.0 min CN=70 Runoff=0.3O cfs 0.020 af

Subcatchment 29S: Rear Roof Runoff Area=1 .120 ac Runoff Depth=2.57"
Flow Length=333' Tc=2.6 min CN=98 Runoff=4.92 cfs 0.240 af

Subcatchment 30S: Future Loading Dock Runoff Area=0.320 ac Runoff Depth=2.57"
Flow Length=120' Tc=1 .B min CN=98 Runoff=1 .44 cfs 0.069 af

Subcatchment 33S: Rear Yard 50% future paved Runoff Area=0.980 ac Runoff Depth=1.57"
Flow Length=150' Tc=17.1 min CN=87 Runoff=1.86 cfs 0.128 af
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James River Gommerce Center Build Out
Prepared by LandMark Design Group, lnc.

Type ll 24-hr 1 Year Rainfall=2.8a"
Page 75

7.00 s/n 001765 O 1

Subcatchment 365: SE Front Yard Runoff Area=0.2g0 ac Runoff Depth=0.61"
Flow Length=100' Tc=2.3 min CN=70 Runoff=0.35 cfs 0.01S af

Subcatchment 37S: Front Yard Slope Runoff Area=0.580 ac Runoff Depth=0,61"
Flow Length=60' Tc=2.3 min CN=70 Runoff=0.69 cfs 0.029 af

Reach 1R: 6-1 to 6-4 Peak Depth=0.65' Max Vel=7.2 fps lnflow=7.2s cfs 0.598 af
D=30.0" n=0.013 L=326.0' 5=0.0146 7' Capacity={9.51 cfs Outflow=7.24 cfs 0.5g8 af

Reach 2R: 6'2 to 6-3 Peak Depth=0.69' Max Vel=9.0 fps Inflow=8.S8 cfs 0.527 af
D=24.0" n=0.013 L=234.0' 5=0.0223'/' Capacity=13.79 cfs Outflow=8.56 cfs 0.527 af

Reach 3R: 6'3 to 6-4 Peak Depth=1.08' Max Vel=5.2 fps Inflow=9.75 cfs A.729 af
D=27.0" n=0.013 L=48.0' 5=0.00467' Capacity=2O.97cfs Outflow=9.75cfs 0.729af

Reach 4R: 6'4 to 6-6 Peak Depth=0.93' Max Vel=10.2 fps Inflow=16.96 cts 1.44T af
D=30.0" n=0.013 L=235.0' 5=0.0197 7' Capacity=S7.S7 cfs Outflow=16.94 cfs 1 .447 af

Reach 5R: 6'5 to 6-6 Peak Depth=0.24' Max Vel=6.0 fps Inflow=1.O1 cfs 0.04b af
D=15.0" n=0.013 L=48.0' 5=0.0358 '/' Capacity=iL23 cfs Outflow=1 .01 cfs 0.045 af

Reach 6R: 6-G to 6-8 Peak Depth=1 .24' Max Vel=7.1 fps Inftow=19.45 cfs 1 .826 af
D=36.0" n=0.013 L=213.0' 5=0.0067'/' Capacity=$4.65 cfs Outflow=19.43 cfs 1.826 at

Reach 7R: 6-7 to 6-8 Peak Depth=0.32' Max Vel=7.1 fps Inflow=1 .74 cfs 0.077 af
D=15.0" n=0.013 L=48.0' 5=0.0360 7' Capacity=12.26 cfs Outflow=1 .73 cfs 0.077 af

Reach 8R: 6'8 to 6-10 Peak Depth=1.35' Max Vel=9.2 fps lnflow=28.25 cfs 2.308 af
D=36.0" n=0.013 L=275.0' 5=0.0104'/' Capacity=67.90cfs Outflow=28.16cfs 2.3O8at

Reach 9R: 6'9 to 6-10 Peak Depth=1.09' Max Vel=3.2 fps Inflow=5.64 cfs 0.256 af
D=24.0" n=0.013 L=48.0' 5=0.0019 '/' Capacity=9.8O cfs Outflow=5.62 cfs 0.256 af

Reach 10R: 6-{0 to 6-12 Peak Depth=1.07' Max Vel=14.8 fps Inflow=36.94 cfs 3.125 af
D=42.0" n=0.013 L=200.0' S=0.0327'/' Capacity=132.07 cfs Outflow=36.89 cfs 3.125 af

Reach 11R: 6-11 to 6-12 Peak Depth=1.03' Max Vel=4.1 fps Inflow=6.61 cfs 0.394 af
D=24.0" n=0.013 L=48.0' S=0.0031 '/' Capacity=|2.65 cfs Outflow=6.60 cfs 0.394 af

Reach 12R:6'12 to 6-14 Peak Depth=1.16' Max Vel=14.7 fps Inflow=44.83 cfs 3.665 af
D=48.0" n=0.013 L=250.0' 5=0.0286'/' Capacity=l!2.92 cfs Outflow=44.74 cfs 3.665 af

Reach 13R: 6-13 to 6-14 Peak Depth=0.96' Max Vel=4.2 fps Inflow=6.28 cfs 0.394 af
D=24.0" n=0.013 L=48.0' 5=0.0035'/' Capacity=13.46 cfs Outflow=6.26 cfs 0.394 af

Reach 14R: 6-14 to 6-15 Peak Depth=1.52' Max Vel=11.5 fps Inflow=50.06 cfs 4.059 af
D=4B.0" n=0.013 L=146.0' 5=0.0130'/' Capacity='163.86 cfs Outflow=50.00 cfs 4.05g af
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James River Gommerce Center Build Out
Prepared by LandMark Design Group, Inc.

Type ll24-hr 1 Year Rainfall=2.80"
Page 76

7.00 s/n 001765 O 1986-2003 Apolied Microcomouter

Reach 15R: 6-15 to 6-19 Peak Depth=l.57' Max Vel=11.0 fps Inflow=50.27 cfs 4.098 af
D=48.0" n=0.013 L=1 15.0' S=0.01 16 '/' Capacity='154.48 cfs Outflow=SO.21 cfs 4.098 af

Reach 16R: 6-16 to 6-19 Peak Depth=0.93' Max Vel=4.2 fps Inflow=6.02 cfs 0.389 af
D--24.0" n=0.013 L=61 .0' 5=0.0036 '/' Capdcity=13.59 cfs Outflow=6.02 cfs 0.389 af

Reach 17R: 6-17 to 5-18 Peak Depth=1.09' Max Vel=3.6 fps Inflow=S.01 cfs 0.246 af
D=18.0" n=0.013 L=48.0' 5=0.0029'/' Capacity=5.67 cfs Outflow=4.99 cfs 0.246 af

Reach 18R: 6-18 to 6-19 Peak Depth=1.21' Max Vel=3.6 fps lnflow=7.21cfs 0.355 af
D=24.0" n=0.013 L=130.0' 5=0.0022'/' Capacity=1Q.50 cfs Outflow=7.17 cfs 0.355 af

Reach 19R: 6-19 to 6-21 Peak Depth=2.'15' Max Vel=8.4 fps lnflow=63.01 cfs 5.009 af
D=54.0" n=0.013 L=260.0' 5=0.0048'/' Capacity=J15.81 cfs Outflow=62.86 cfs 5.009 af

Reach 20R: 6-20 to 6-21 Peak Depth=1 .58' Max Vel=7.4 fps Inflow=31.13 cfs 2.423 af
D=42.0" n=0.013 L=48.0' S=0.0054 '/' Capacity=f 4.05 cfs Outflow=31.1 1 cfs 2.423 af

Reach 21R: 6-21 to 6-22 Peak Depth=1.56' Max Vel=18.9 fps Inflow=92.43 cfs 7.432 af
D=54.0" n=0.013 L=128.0' 5=0.0330 '/' Capacity=f,57 .48 cfs Outflow=92.37 cfs 7.432 af

Reach 22R: A-2 to A-1 Peak Depth=0.61' Max Vel=12.8 fps Inflow=10.39 cfs 0.689 af
D=24.0" n=0.013 L=98.0' 5=0.0510'/' Capacity=$1.10 cfs Outflow=10.39 cfs 0,689 af

Reach 23R: 6-23 to 6-20 Peak Depth=1.27' Max Vel=7.8 fps lnflow=22.47 cfs 1.758 af
D=36.0" n=0.013 L=309.0' S=0.0080'/' Capacity=$g.63 cfs Outflow=22.41 cfs 1.758af

Reach 24R: 6-24 to 6-23 Peak Depth=1-28' Max Vel=6.6 fps Inflow=19.18 cfs 1.530 af
D=36.0" n=0.013 L=207.0' 5=0.0057'/' Capacity=50.36cfs Outflow=19.14cfs 1.530af

Reach 25R: 6-25 to 6-24 Peak Depth=1.04' Max Vel=7.7 fps Inflow=14.79 cfs 1.047 af
D=30.0" n=0.013 L=189.0' 5=0.0100 '/' Capacity=41.02 cfs Outflow='t4.76 cfs 1.047 af

Reach 26R: A-3 to A-2 Peak Depth=1.17' Max Vel=5.4 fps Inflow=10.42 cfs 0.689 af
D=24.0" n=0.013 L=150.0' 5=0.0050'/' Capacity=16.00 cfs Outflow=10.39 cfs 0.689 af

Reach 27R: Paved Flume PGr4 Peak Depth=0.11' Max Vel=8.8 fps Inflow=1.05 cfs 0.049 af
n=0.015 L=65.0' S=0.1902 '/' Capacity=$6.04 cfs Outflow=1.04 cfs 0.049 af

Reach 28R: A-4 to A-3 Peak Depth=1.13' Max Vel=5.3 fps lnflow=9.72 cfs 0.644 af
D=24.0" n=0.013 L=66.0' 5=0.0050'/' Capacity=16.00 cfs Outflow=9.71 cfs 0.644 af

Reach 29R: A-5 to A-4 Peak Depth=0.96' Max Vel=5.0 fps Inflow=7.50 cfs 0.484 af
D=24.0" n=0.013 L=191 .0' 5=0.0050 '/' Capacity=l6.04 cfs Outflow=7.45 cfs 0.484 af

Reach 30R: 4-6 to A-5 Peak Depth=1 .01' Max Vel=4.9 fps lnflow=7 .12 cfs 0.456 af
D=21 .0" n=0.013 L=228,0' S=0.0050 '/' Capacity='l 1 .20 cfs Outflow=7.02 cfs 0.456 af
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Reach 39R: A-7 to A-G Peak Depth=1.00' Max Vel=4.9 fps Inflow=7.O5 cfs 0.436 af
D=21.0" n=0.013 L=140.0' S=0.0050'/' Capacity='11.20 cfs Outflow=6.99 cfs 0.430 af

Reach 40R: A.8 to A.7 Peak Depth=0.52' Max Vel=3.6 fps Inflow=2.1s cfs 0.1g6 af
D=21.0" n=0.013 L=60.0' S=0.0050'/' Capacity=J 1.20 cfs Outflow=2.14 cfs 0.190 af

Reach 41R: A-9 to A-8 Peak Depth=0.55' Max Vel=3.5 fps Inflow=1.86 cfs 0.128 at
D=15.0" n=0.013 L=200.0' 5=0.0050 '/' Capacity={.57 cfs Outflow=1.85 cfs A.128 at

Reach 42R: Driveway Culvert Peak Depth=0.23' Max Vel=2.2 fps Inflow=0.35 cfs 0.01S af
D=15.0" n=0.013 L=40.0' 5=0.0050'/' Capacity=4.57 cfs Outflow=O.34 cfs 0.015 af

Reach 43R: Paved Ditch PG-2 Peak Depth=0.44' Max Vel=2.2 fps Inflow=1.03 cfs 0.044 af
n=0.015 L=292.0' 5=0.0043 7' Capacity=6.47 cfs Outflow=O.93 cfs 0.044 af

Reach 100R: Ravine channel below BMP Peak Depth=0.52' Max Vel=1.9 fps lnflow=6.25 cfs 7.8g7 af
n=0.040 L=117.0' 5=0.0085 '/' Capacity=J55.76 cfs Outflow=6.25 cfs 7.896 af

Pond {P: Existing BMP/Modified Peak Elev=28.23' Storage=407,487 cf Inflow=99.47 cfs 8.119 af
Primary=6.25 cfs 7.897 af Secondary=0.OO cfs 0.000 af Outflow=6.25 cfs 7.897 af

Total Runoff Area = 62.320 ac Runoff Volume = 8.119 af Average Runoff Depth = i.56'
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Subcatchment 1S: Lot 2-N

Subcatchment 25: Lot 1-N

Subcatchment 35: Lot 1-S

Subcatchment 45: Lot 2 .S

Subcatchment 5S: Road to 6-5

Subcatchment 6S: Lot 4-N

Subcatchment 75: Road to 6-7

Subcatchment 8S: Lot 4-M

Subcatchment 95: Lot 3-S

Subcatchment 10S: Lot 4-S

Subcatchment 115: Lot 6-N

Subcatchment 125: Lot 5

Subcatchment 135: Lot 6-M

Subcatchment 145: Lot 7

Subcatchment 155: ROW to Inlet 6-15

765 0 1986-2003 uter Svstems

Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

Runoff Area=4.580 ac Runoff Depth=2.18"
Flow Length=605' Tc=23.5 min CN=87 Runoff=10.09 cfs 0.833 af

Runoff Area=4.040 ac Runoff Depth=2.18"
Flow Length=S0O' Tc=13.6 min CN=87 Runoff=1 1 .BB cfs 0.735 af

Runoff Area=1.550 ac Runoff Depth=2.18"
FfowLength=320' Tc=32.9 min CN=87 Runoff=2.76 cfs 0.2B2af

Runoff Area=1.310 ac Runoff Depth=1.64"
Flow Length=375' Tc=7.6 min CN=80 Runoff=3.62 cfs 0.179 af

Runoff Area=0.240 ac Runoff Depth=2.94"
Flow Length=240' Tc=2.0 min CN=95 Runoff=1.29 cfs 0.059 af

Runoff Area=2.560 ac Runoff Depth=2.18"
Flow Length=S75' Tc=4.4 min CN=87 Runoff=10.34 cfs 0.466 af

Runoff Area=0.410 ac Runoff Depth=2.94"
Ffow Length=215' Tc=1.8 min CN=95 Runoff=2.22 cfs 0.100 af

Runoff Area=3.100 ac Runoff Depth=2.18"
Flow Length=S90' Tc=4.2 min CN=87 Runoff=12.60 cfs 0.564 af

Runoff Area=1.960 ac Runoff Depth=2.18"
Tc=5.0 min CN=87 Runoff=7.75 cfs 0.356 af

Runoff Area=4.300 ac Runoff Depth=2.18"
Flow Length=S45' Tc=24.8 min CN=87 Runoff=9.17 cfs 0.782 af

Runoff Area=3.020 ac Runoff Depth=2.18"
Flow Length=SOO' Tc=12.7 min CN=87 Runoff=9.16 cfs 0.549 af

Runoff Area=1 j20 ac Runoff Depth=2.18"
Flow Length=350' Tc=2.9 min CN=87 Runoff=4.76 cfs 0.204 af

Runoff Area=3.020 ac Runoff Depth=2.18"
Flow Length=70O' Tc=14.3 min CN=87 Runoff=8.69 cfs 0.549 af

Runoff Area=S.090 ac Runoff Depth=2.18"
Flow Length=S70' Tc=18.3 min CN=87 Runoff=12.96 cfs 0.926 af

Runoff Area=O.210 ac Runoff Depth=2.94"
Tc=2.0 min CN=95 Runoff=1.13 cfs 0.05'1 af
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James River Gommerce Genter Build Out
Prepared by LandMark Design Group, lnc.

Type ll 24-hr 2 Year Rainfall=3.50"
Page 79

7.00 s/n 001765 O 1986-2003

Subcatchment 165: Lot 6-5 Runoff Area=2.g80 ac Runoff Depth=2.18"
Flow Length=600' Tc=15.1 min CN=87 Runoff=8.35 cfs 0.542 af

Subcatchment 17S: ROW LotlO Runoff Area=1.310 ac Runoff Depth=2.94',
Tc=5.0 min CN=95 Runoff=6.42 cfs 0.321 af

Subcatchment 18S: ROW Cul-de-sac Runoff Area=0.580 ac Runoff Depth=2.94"
Tc=5.0 min CN=95 Runoff=2.84 cts 0.142 af

Subcatchment 19S: Columbia Road / shoutder Runoff Area=0.890 ac Runoff Depth=2,94"
Tc=2.0 min CN=95 Runoff=4.79 cfs 0.218 af

Subcatchment 20S: Remaining Site Runoff Area=7.480 ac Runoff Depth=1.64"
Tc=20.0 min CN=80 Runoff=13.53 cfs 1 .O2A af

Subcatchment 21S: Entry Circle Runoff Area=0.230 ac Runoff Depth=3.27',
Tc=1.3 min CN=98 Runoff=1.31 cfs 0.063 af

Subcatchment 22S: Front Parking Lot Runoff Area=0.210 ac Runoff Depth=3.27"
Flow Length=130' Tc=1 .2 min CN=98 Runoff=1 .20 cfs 0.057 af

Subcatchment 23S: Lot to S-23 Runoff Area=1.750 ac Runoff Depth=2.18"
Tc=15.0 min CN=87 Runoff=4.92 cfs 0.318 af

Subcatchment 24S: Lot to S-24 Runoff Area=3.700 ac Runoff Depth=2.1g"
Tc=20.0 min CN=87 Runoff=8.96 cfs 0.673 af

Subcatchment 25S: Shell Building Site Runoff Area=2.030 ac Runoff Depth=2.18,'
Tc='t5.0min CN=87 Runoff=S.70cfs 0.369af

Subcatchment 265: Front Roof Runoff Area=0.750 ac Runoff Depth=3.27,'
Flow Length=267' Tc=1.8 min CN=98 Runoff=4.23 cfs 0.204 af

Subcatchment 27S: Future dirive / Shoulder Runoff Area=0.210 ac Runoff Depth=2.1g"
Flow Length=S4' Tc=1.7 min CN=87 Runoff=0.93 cfs 0.03g af

Subcatchment 28S: Rear Yard / Future Drive Runoff Area=0.400 ac Runoff Depth=1 .01"
Flow Length=150' Tc=13.0 min CN=70 Runoff=O.53 cfs 0.034 af

Subcatchment 29S: Rear Roof Runoff Area=1 .120 ac Runoff Depth=3.27"
Flow Length=333' Tc=2.6 min CN=98 Runoff=6.17 cfs 0.305 af

Subcatchment 30S: Future Loading Dock Runoff Area=0.320 ac Runoff Depth=3.27"
Flow Length=120' Tc=1.8 min CN=98 Runoff=1.81 cfs 0.087 af

Subcatchment 33S: Rear Yard 50% future paved Runoff Area=0.980 ac Runoff Depth=2.1g"
Flow Length=150' Tc=17.1 min CN=87 Runoff=2.S8 cfs 0.17g af
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James River Gommerce Center Build Out
Prepared by LandMark Design Group, Inc"

Type ll 24-hr 2 Year Rainfall=3.50"
Page 80

001765 0 1986- ed Microcomouter

Subcatchment 365: SE Front Yard Runoff Area=0.290 ac Runoff Depth=1 .01"
Flow Length=100' Tc=2.3 min CN=70 Runoff=0.60 cfs 0,024 af

Subcatchment 37S: Front Yard Slope Runoff Area=0.580 ac Runoff Depth=1 .01"
Flow Length=60' Tc=2.3 min CN=70 Runoff=1 .19 cfs 0.049 af

Reach 1R: 6-l to 6-4 Peak Depth=0.77' Max Vel=7.9 fps Inflow=10.09 cfs 0.833 af
D=30.0" n=0.013 L=326.0' 5=0.0146'/' Capacity={9.51 cfs Outflow=10.08 cfs 0.833 af

Reach 2R: 6-2 to 6-3 Peak Depth=0.82' Max Vel=9.8 fps Inflow=11.88 cfs 0.735 af
D=24.0" n=0.013 L=234.0' S=A.0223'l' Capacity=33.79 cfs Outflow=11.80 cfs 0.735 af

Reach 3R: 6-3 to 6-4 Peak Depth =1 .32' Max Vel=5.6 fps Inflow=1 3.5 4 cfs 1 .017 af
D=27.0" n=0.013 L=48.0' 5=0.0046 '/' Capacity=2Q.97 cfs Outflow=13.53 cfs 1.017 af

Reach 4R: 64 to 6-6 Peak Depth=1.12' Max Vel=11.2 fps Inflow=23.80 cfs 2.O28 af
D=30.0" n=0.013 L=235.0' S=0.0197'/' Capacity=$7.57 cfs Outflow=23.78 cfs 2.028 af

Reach 5R: 6-5 to 6-6 Peak Depth=0.27' Max Vel=6.5 fps lnflow=1.29 cfs 0.059 af
D=15.0" n=0.013 L=48.0' S=0.0358'/' Capacity=12.23 cfs Outflow=1.29 cfs 0.059 af

Reach 6R: 6-6 to 5-8 Peak Depth=1 .51' Max Vel=7.8 fps Inflow=27.68 cfs 2.553 af
D=36.0" n=0.013 L=213.0' S=0.0067'/' Capacity=$4.65 cfs Outflow=27.65 cfs 2.553 af

Reach 7R: 6-7 to 6-8 Peak Depth=0.36' Max Vel=7.6 fps lnflow=Z.22 cfs 0.100 af
D=15.0" n=0.013 L=48.0' 5=0.0360'/' Capacity=12.26 cfs Outflow=2.21 cfs 0.100 af

Reach 8R: 6'8 to 6.10 Peak Depth=1.65' Max Vel=10.0 fps lnflow=39.72 cfs 3.217 at
D=36.0" n=0.013 L=275.0' 3=0.0104'/' Capacity=$7.90 cfs Outflow=39.61 cfs 3.217 af

Reach 9R: 6-9 to 6-10 Peak Depth=1.34' Max Vel=3.5 fps Inflow=7.75 cfs 0.356 af
D=24.0" n=0.013 L=48.0' 5=0.0019 7' Capacity=$.80 cfs Outflow=7.72 cfs 0.356 af

Reach 1 0R: 6-10 to 6-12 Peak Depth =1 .28' Max Vel=1 6.3 fps lnflow=S1 .BB cfs 4.355 af
D=42.0" n=0.013 L=200.0' 5=0.0327 '/' Capacity=l $2.07 cfs Outflow=S1 .79 cfs 4.355 af

Reach 1 1R: 6-11 to 6-12 Peak Depth =1 .26' Max Vel=4.4 fps Inflow=9,16 cfs 0.549 af
D=24.0" n=0.013 L=48.0' 5=0.0031 '/' Capacity=12.65 cfs Outflow=9.14 cfs 0.549 af

Reach 12R: 6-12 to 6-14 Peak Depth=1.39' Max Vel=16.2 fps Inflow=62.85 cfs 5.108 af
D=48.0" n=0.013 L=250.0' S=0.0286 '/' Capacity=142.92 cfs Outflow=62.74 cfs 5.108 af

Reach 13R: 6-13 to 6-14 Peak Depth=1.17' Max Vel=4.6 fps lnflow=8.69 cfs 0.549 af
D=24.0" n=0.013 L=48.0' 5=0.0035'/' Capacitv=13.46 cfs Outflow=8.68 cfs 0.549 af

Reach 14R: 6-14 to 6-15 Peak Depth=1.83' Max Vel=12.5 fps lnflow=70.12 cfs 5.657 af
D=48.0" n=0.013 L=146.0' S=0.0130'i' Capacity='163.86 cfs Outflow=70.03 cfs 5.657 af
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James River Commerce Genter Build Out
Prepared by LandMark Design Group, Inc.

Type ll 24-hr 2 Year Rainfall=3.50"
Page Bl

7.00 s/n 001765 O 1 003

Reach 15R: 6-15 to 6-19 Peak Depth=1.89' Max Vel=12.0 fps Inflow=70.41 cfs 5.709 af
D=48.0" n=0.013 L=1 15.0' 5=0.01 16 '/' Capacity=154.48 cfs Outflow=70.35 cfs 5.709 af

Reach 16R: 6-16 to 6-19 Peak Depth=1.13' Max Vel=4.5 fps Inflow=8.35 cfs 0.542 af
D=24.0" n=0.013 L=61 .0' 5=0.0036 '/' Capacity='l 3.59 cfs Outflow=8.3 4 cfs O.542 af

Reach 17R: 6-17 to 6-18 Peak Depth=1.50' Max Vel=3.7 fps Inflow=6.42 cfs 0.321 af
D=18.0" n=0.013 L=48.0' 5=0.0029'/' Capacity=5.67 cfs Outflow=6.03 cfs 0.321 af

Reach 18R: 6-18 to 6-19 Peak Depth=1 .39' Max Vel=3.7 fps lnflow=8.81 cfs 0.463 af
D=24.0" n=0.013 L=130.0' 5=0.0022'/' Capacity=19.50 cfs Outflow=8.68 cfs 0.463 af

Reach 19R: 6-19 to 6-21 Peak Depth=2.62' Max Vel=9.1 fps Inflow=87.21 cfs 6.932 af
D=54.0" n=0.013 L=260.0' 5=0.0048'/' Capacity=l35.81 cfs Outflow=87.04 cfs 6.932 af

Reach 20R: 6-20 to 6-21 Peak Depth=1.90' Max Vel=8.0 fps Inflow=42.64 cfs 3.325 af
D=42.A" n=0.013 L=48.0' 3=0.0054'/' Capacity='l!.05 cfs Outflow=42.61 cfs 3.325 af

Reach 21R: 6-21 to 6-22 Peak Depth=1.86' Max Vel=20.6 fps Inflow=128.1 1 cfs 10.257 af
D=54.0" n=0.013 L=128.0' 5=0.0330'/' Capacity=l$7.48 cfs Outflow=128.04 cfs 10.257 af

Reach 22Rz A-2 to A-1 Peak Depth=0.70' Max Vel=13.7 fps Inflow=13.46 cfs 0.903 af
D=24.0" n=0.013 L=98.0' 5=0.0510'/' Capacity=$1.10 cfs Outflow=13.45 cfs 0.903 af

Reach 23R: 6-23 to 6-20 Peak Depth=1.52' Max Vel=8.5 fps Inflow=30.66 cfs 2.399 af
D=36.0" n=0.013 L=309.0' 5=0.0080'/' Capacity=59.63 cfs Outflow=30.59 cfs 2.399 af

Reach 24Rz 6-24 to 6-23 Peak Depth=1.53' Max Vel=7.2 fps Inflow=26.12 cfs 2.081 af
D=36.0" n=0.013 L--207.0'5=0.00577'Capacity=50.36cfs Outflow=26.07cfs 2.081 af

Reach 25R: 6-25 to 6-24 Peak Depth=1.23' Max Vel=8.3 fps Inflow=19.98 cfs 1.408 af
D=30.0" n=0.013 L=189.0' S=0.0100 'l' Capacity={1.02 cfs Outflow=19.95 cfs 1.408 af

Reach 26R: A-3 to A-2 Peak Depth=1.41' Max Vel=5.7 fps Inflow=13.50 cfs 0.903 af
D=24.0" n=0.013 L=150.0' S=0.0050'/' Capacity=16.00 cfs Outflow=13.46 cfs 0.903 af

Reach 27R: Paved Flume PG-4 Peak Depth=0.12' Max Vel=9.5 fps Inflow=1.31 cfs 0.063 af
n=0.015 L=65.0' S=0.1902'/' Capacity=$6.04 cfs Outflow=1.31 cfs 0.063 af

Reach 28R: A-4 to A-3 Peak Depth=1.34' Max Vel=5.6 fps Inflow=12.61 cfs 0.846 af
D=24.0" n=0.013 L=66.0' 5=0.0050'/' Capacity='16.00 cfs Outflow=12.60 cfs 0.846 af

Reach 29R: A-5 to A-4 Peak Depth=1.12' Max Vel=5.3 fps lnflow=9,76 cfs 0.642 af
D=24.0" n=0.013 L=191 .0' 5=0.0050 '/' Capacity=l $.04 cfs Outflow=9.71 cfs 0.642 af

Reach 30R: A-6 to A-5 Peak Depth=l.20' Max Vel=5.2 fps lnflow=9.22 cfs 0.604 af
D=21.0" n=0.013 L=228.0' 5=0.0050 '/' Capacity=l1.20 cfs Outflow=9.10 cfs 0.604 af
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James River Gommerce Genter Build Out
Prepared by LandMark Design Group, lnc.

Type ll 24-hr 2 Year Rainfall=3.50"
Page 82
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oCAD@ 7.00 s/n 0017 ter Svstems

Reach 39R: A-7 to A-6 Peak Depth=1 .18' Max Vel=5.2 fps Inflow=9.01 cfs 0.570 af
D=21 .0" n=0.013 L=140.0' 5=0.0050 '/' Capacity=1 1 .20 cfs Outflow=8.94 cfs 0.570 af

Reach 40R: A-8 to A-7 Peak Depth=0.60' Max Vel=3.9 fps Inflow=2.87 cfs 0.265 af
D=21.0" n=0.013 L=60.0' S=0.0050 '/' Capacity=1 1.20 cfs Outflow=2.86 cfs 0.265 af

Reach 41R: A-9 to A-8 Peak Depth=0.67' Max Vel=3.8 fps Inflow=2.S8 cfs 0.178 af
D=15.0" n=0.013 L=200.0' 5=0.0050'/' Capacity=d.S7 cfs Outflow=2.57 cfs 0.178 af

Reach 42R: Driveway Gulvert Peak Depth=0.30' Max Vel=2.6 fps lnflow=0.60 cfs 0.024 af
D=15.0" n=0.013 L=40.0' 5=0.0050'/' Capacity={.57 cfs Outflow=O.59 cfs 0,024 af

Reach 43R: Paved Ditch PG-2 Peak Depth=0.54' Max Vel=2.6 fps Inflow=1.78 cfs 0.073 af
n=0.015 L=292.0' 5=0.0043 '/' Capacity=$.47 cfs Outflow=1.66 cfs 0.073 af

Reach 100R: Ravine channel below BMP Peak Depth=0.56' Max Vel=2.1 fps Inflow=7.69 cfs 11.000 af
n=0.040 L--117.0' 5=0.0085 '/' Capacity=155.76 cfs Outflow=7.69 cfs 11.000 af

Pond 1P: Existing BMP/Modified Peak Elev=29.64' Storage=498,710 cf Inflow=139.06 cfs 1 1 .277 af
Primary=fpg cfs 11.000 af Secondary=O.OO cfs 0.000 af Outflow=7.69 cfs 11.000 af

Total Runoff Area = 62.320 ac Runoff Volume = 11.277 at Average Runoff Depth = 2.17"

JR038_JAMES_RIVER_COMMERCE_CENTER - 274



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

HvdroGAD@ 7.00 s/n 001765 @ 1986-2003 Applied Microcomputer Svstems 03/09/2004

Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

James River Gommerce Center Build Out
Prepared by LandMark Design Group, Inc.

Subcatchment 1S: Lot 2-N

Subcatchment 25: Lot 1-N

Subcatchment 35: Lot 1-S

Subcatchment 45: Lot 2 -S

Subcatchment 55: Road to 6-5

Subcatchment 65: Lot 4-N

Subcatchment 7S: Road to 6-7

Subcatchment 8S: Lot 4-M

Subcatchment 93: Lot 3-S

Subcatchment 10S: Lot 4-S

Subcatchment 11S: Lot 6-N

Subcatchment 12S: Lot 5

Subcatchment 135: Lot 6-M

Subcatchment 143: Lot 7

Subcatchment 155: ROW to Inlet 6-15

Type ll 24-hr 10 Year Rainfall=5.80"
Page 83

Runoff Area=4.580 ac Runoff Depth=4.33"

Flow Length=605' Tc=23.5 min CN=87 Runoff=19.63 cfs 1.651 af

Runoff Area=4.040 ac Runoff Depth=4.33"

Flow Length=S0O' Tc=13,6 min CN=87 Runoff=22.92 cfs 1.456 af

Runoff Area=1,550 ac Runoff Depth=4.33"
Flow Length=32O' Tc=32.9 min CN=87 Runoff=S.4O cfs 0.559 af

Runoff Area=1 .310 ac Runoff Depth=3.60"
Flow Length=375' Tc=7.6 min CN=80 Runoff=7.81 cfs 0.393 af

Runoff Area=0.240 ac Runoff Depth=S.21"

Flow Length=24O' Tc=2.0 min CN=95 Runoff=2.2O cfs 0.104 af

Runoff Area=2.560 ac Runoff Depth=4.33"
Flow Length=575' fc=4.4 min CN=87 Runoff=19.68 cfs 0.923 af

Runoff Area=0.410 ac Runoff Depth=5.21"

Flow Length=215' Tc=1 .B min CN=95 Runoff=3.79 cfs 0.178 af

Runoff Area-3.100 ac Runoff Depth=4.33"
Flow Length=59O' Tc=4.2 min CN=87 Runoff=23.99 cfs 1.118 af

Runoff Area=1.960 ac Runoff Depth=4.33'
Tc=5.0 min CN=87 Runoff=14.77 cfs O.7O7 af

Runoff Area=4.300 ac Runoff Depth=4.33"
Flow Length=545' Tc=24.8 min CN=87 Runoff=17.86 cfs 1.550 af

Runoff Area=3.020 ac Runoff Depth=4.33"
Flow Length=5O0' Tc=12.7 min CN=87 Runoff=17.65 cfs 1 .089 af

Runoff Area=1 j20 ac Runoff Deoth=4.33"

Flow Length=350' Tc=2.9 min CN=87 Runoff=9.04 cfs 0.404 af

Runoff Area=3.020 ac Runoff Depth=4.33"

Flow Length=70O' Tc=14.3 min CN=87 Runoff=16.79 cfs 1.089 af

Runoff Area=5.090 ac Runoff Depth=4.33"

Flow Length=S7O' Tc=18.3 min CN=87 Runoff=25.13 cfs 1.835 af

Runoff Area=O.210 ac Runoff Depth=S.21"

Tc=2.0 min CN=95 Runoff=1.93 cfs 0.091 af
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HvdroCAD@ 7.00 s/n 001765 @ 1986-2003 Applied Microcomputer Svstems 03/03/2004

James River Commerce Center Build Out
Prepared by LandMark Design Group, lnc.

Subcatchment 165: Lot 6-5

Subcatchment f 75: ROW Lot10

Subcatchment 18S: ROW Gul-de-sac

Subcatchment 195: Columbia Road / shoulder

Subcatchment 20S: Remaining Site

Subcatchment 21S: Entry Gircle

Subcatchment 22S: Front Parking Lot

Subcatchment 23S: Lot to S-23

Subcatchment 24S: Lot to S-24

Subcatchment 25S: Shell Building Site

Type ll 24-hr 10 Year Rainfall=5.80"
Page 84

Runoff Area=2.980 ac Runoff Depth=4.33"
Flow Length=600' Tc=15.1 min CN=87 Runoff=16.15 cfs 1.074 af

Runoff Area=1.310 ac Runoff Depth=5.21"
Tc=5.0 min CN=95 Runoff=10.97 cfs 0.569 af

Runoff Area=0.580 ac Runoff Depth=5.21"
Tc=5.0 min CN=95 Runoff=4.86 cfs 0.252 af

Runoff Area=0.B90 ac Runoff Depth=S.21"
Tc=2.0 min CN=95 Runoff=8.17 cfs 0.387 af

Runoff Area=7.480 ac Runoff Depth=3.60"
Tc=20.0 min CN=80 Runoff=29.88 cts 2.245 af

Runoff Area=0.230 ac Runoff Depth=5.56"
Tc=1.3 min CN=98 Runoff=2.19 cfs 0.107 af

Runoff Area=O.210 ac Runoff Depth=5.56"
Flow Length=130' Tc=1 .2 min CN=98 Runoff=2.OO cfs 0.097 af

Runoff Area=1.750 ac Runoff Depth=4.33"
Tc=15.0 min CN=87 Runoff=9.5O cfs 0.631 af

Runoff Area=3.700 ac Runoff Depth=4.33"
Tc=20.0min CN=87 Runoff=17.41 cfs 1.334af

Runoff Area=2.030 ac Runoff Depth=4.33"
Tc=15.0 min CN=87 Runoff=11.02 cfs 0.732af

Subcatchment 265: Front Roof Runoff Area=0.750 ac Runoff Depth=5.56"
Flow Length=267' Tc=1.8 min CN=98 Runoff=7.06 cfs 0.348 af

Subcatchment 27S: Future dirive / Shoulder Runoff Area=0.210 ac Runoff Depth=4.33"
Flow Length=S4' Tc=1.7 min CN=87 Runoff=1.76 cfs 0.076 af

Subcatchment 28S: Rear Yard / Future Drive Runoff Area=0.400 ac Runoff Depth=2.65"
Flow Length=150' Tc=13.0 min CN=70 Runoff=1 .47 cfs 0.088 af

Subcatchment 29S: Rear Roof Runoff Area=1 "120 ac Runoff Depth=5.56"
Flow Length=333' Tc=2.6 min CN=98 Runoff=10.29 cfs 0.519 af

Subcatchment 30S: Future Loading Dock Runoff Area=0.320 ac Runoff Depth=5.56"
Flow Length=120' Tc=1 .8 min CN=98 Runoff=3.01 cfs 0.148 af

Subcatchment 33S: Rear Yard 50% future paved Runoff Area=0.980 ac Runoff Depth=4.33"
Flow Length=150' Tc='17.1 min CN=87 Runoff=4.99 cfs 0.353 af
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James River Gommerce Center Build Out
Prepared by LandMark Design Group, Inc.

Type ll 24-hr 10 Year Rainfall=5.80"
Page 85

7.00 s/n 001765 O 1 Microcom

Subcatchment 365: SE Front Yard Runoff Area=0.290 ac Runoff Depth=2.65"
Flow Length=100' Tc=2.3 min CN=70 Runoff=1 .58 cfs 0.064 af

Subcatchment 37S: Front Yard Slope Runoff Area=0.580 ac Runoff Depth=2.65"

Reach lR: 6-1 to 6-4

Flow Length=60' Tc=2.3 min CN=70 Runoff=3.16 cfs 0.128 af

Peak Depth= 1 .09' Max Vel=9.5 fps Inflow=19.63 cfs 1 .651 af
D=30.0" n=0.013 L=326.0' S=0.0146'/' Capacity={g.51 cfs Outflow=19.62 cfs 1.651 af

Reach 2R: 6-2 to 6-3 Peak Depth=1 .21' Max Vel=1 1.6 fps lnflow=22S2 cfs 1 .456 af
D=24.0" n=0.013 L=234.0' 5=0.0223'/' Capacity=f,f,.79 cfs Outflow=22.88 cfs 1.456 at

Reach 3R: 6-3 to 64 Peak Depth=2.25' Max Vel=6.0 fps lnflow=26.24 cfs 2.015 af
D=27 .0" n=0.013 L=48.0' 5=0.0046 7' Capacity=!Q.97 cfs Outflow=21.87 cfs 2.015 af

Reach 4R: 6-4 to 6-G Peak Depth=1.60' Max Vel=12.8 fps lnflow=42.41 cfs 4.059 af
D=30.0" n=0.013 L=235.0' S=0.0197 7' Capacity=$7.57 cfs Outflow=42.40 cfs 4.059 af

Reach 5R: 6-5 to 6-6 Peak Depth=0.36' Max Vel=7.5 fps Inflow=2.20 cfs 0.104 af
D=15.0" n=0.013 L=48.0' 5=0.0358'/' Capacity=12.23 cfs Outflow=2.2O cfs 0.104 af

Reach 6R: 6-G to 6-8 Peak Depth=2.51' Max Vel=8.8 fps Inflow=55.69 cfs 5.087 af
D=36.0" n=0.013 L=213.0' 5=0.0067'/' Capacity=$4.65 cfs Outflow=55.51 cfs 5.087 af

Reach 7R: 6-7 to 6-8 Peak Depth=0.48' Max Vel=8.8 fps Inflow=3.79 cfs 0.178 af
D=15.0" n=0.013 L=48.0' 5=0.0360'/' Capacity=12.26 cfs Outflow=3.78 cfs 0.178 af

Reach 8R: 6-8 to 6-10 Peak Depth=3.00' Max Vel=10.9 fps Inflow=78.39 cfs 6.382 af
D=36.0" n=0.013 L=275.0' 5=0.0104 7 Capacity=67.90 cfs Outflow=70.92 cfs 6.382 af

Reach 9R: 6-9 to 6-10 Peak Depth=2.00' Max Vel=3.6 fps lnflow=14.77 cfs 0.707 af
D=24.0" n=0.013 L=48.0' 5=0.0019 7' Capacity=g.8O cfs Outflow=9.91 cfs 0.707 af

Reach 10R: 6-10 to 6-12 Peak Depth=1.78' Max Vel=19.0 fps lnflow=93.11 cfs 8.639 af
D=42.0" n=0.013 L=200.0' 5=0.0327 Y' Capacity=182.07 cfs Outflow=93.23 cfs 8.639 af

Reach 1{R: 6-11 to 6-12 Peak Depth=2.00' Max Vel=4.6 fps lnflow=17.65 cfs 1.089 af
D=24.0" n=0.013 L=48.0' 5=0.0031 '/' Capacity=12.65 cfs Outflow=13.24 cfs 1.089 af

Reach 12R: 6-12 to 6-14 Peak Depth=1.88' Max Vel=18.8 fps Inflow=109.46 cfs 10.132 af
D=48.0" n=0.013 L=250.0' 5=0.0286 '/' Caoacitv=242.92 cfs Outflow=108.98 cfs 10.132 af

Reach 13R: 6-13 to 6-14' Peak Depth=2.00' Max Vel=4.9 fps Inflow=16.79 cfs 1.08g af
D=24.0" n=0.013 L=48,0' S=0.0035 '/' Capacity=l3.46 cfs Outflow=13.86 cfs 1 .089 af

Reach 14R: 6-14 to 6-15 Peak Depth=2.55' Max Vel=14.3 fps lnflow=121.02 cfs 11.22O af
D=48.0" n=0.013 L=146.0' S=0.0130'/' Capacity=163.86 cfs Outflow=120.75 cfs 11220 af

JR038_JAMES_RIVER_COMMERCE_CENTER - 277



I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
I

James River Commerce Genter Build Out
Prepared by LandMark Design Group, Inc.

Type ll 24-hr 10 Year Rainfall=5.80"
Page 86

HvdroCAD@ 7.00 s/n 001765 @ 1986-2003 Apptied Microcomputer Svstems 03i03/2004

Reach 15R: 6-15 to 6-19 Peak Depth=2.68' Max Vel=13.6 fps lnflow=122.05 cfs 1 1.312 af
D=48.0" n=0.013 L=115.0' 5=0.0116'/' Capacity=154.48 cfs Outflow=121.78 cfs 11.312 af

Reach 16R:6-16to6-19 PeakDepth=2.00' MaxVel=4.9fps Inflow=16.15cfs 1.O74af
D=24.0" n=0.013 L=61 .0' 5=0.0036 '/' Capacity=13.59 cfs Outflow=14.46 cfs 1.074 at

Reach 17R: 6-17 to 6-18 Peak Depth=1 .50' Max Vel=3.7 fps lnflow=10.97 cfs 0.569 af
D=18.0" n=0.013 L=48.0' S=0.0029'/' Capacity=$.67 cfs Outflow=5.89 cfs 0.569 af

Reach 18R: 6-18 to 6-19 Peak Depth=1.64' Max Vel=3.8 fps Inflow=10.53 cfs 0.821 af
D=24.0" n=0.013 L=130.0' 5=0.0022'/' Capacity=19.50 cfs Outflow=10.49 cfs O.821af

Reach 19R: 6-19 to 6-21 Peak Depth=4.50' Max Vel=9.7 fps Inflow=149.64 cfs 13.594 af
D=54.0" n=0.013 L=260.0' 5=0.0048 '/' Caoacitv=135.81 cfs Outflow=144.47 cfs 13.594 af

Reach 20R: 6-20 to 6-21 Peak Depth=3.50' Max Vel=B.B fps Inflow=80.00 cfs 6.460 af
D=42.0" n=0.013 L=48.0' 5=0.00547' Capacity=-74.05cfs Outflow=79.98cfs 6.460af

Reach 21R: 6-21 to 6-22 Peak Depth=2.52' Max Vel=23.5 fps Inflow=215.79 cfs 20.053 af
D=54.0" n=0.013 L=128.0' 5=0.0330'/' Capacity=l$7.48 cfs Outflow=215.47 cfs 20.053 af

Reach 22R: A-2 to A-1 Peak Depth=0.79' Max Vel=14.6 fps lnflow=16.93 cfs 1.630 af
D=24.0" n=0.013 L=98.0' 5=0.0510 '/' Capacity=51 .10 cfs Outflow=16.84 cfs 1 .630 af

Reach 23R: 6-23 to 6-20 Peak Depth=2.27' Max Vel=9.6 fps lnflow=54.93 cfs 4.625 af
D=36.0" n=0.013 L=309.0' 5=0.0080 '/' Capacity=$$.63 cfs Outflow=S4.87 cfs 4.625 at

Reach 24R= 6-24 to 6-23 Peak Depth=2.24' Max Vel=8.1 fps Inflow=45.57 cfs 3.994 af
D=36.0" n=0.013 L=2A7.0' 5=0.00577' Capacity=50.36cfs Outflow=45.56cfs 3.994af

Reach 25R: 6-25 to 6-24 Peak Depth=1.60' Max Vel=9.1 fps Inflow=30.37 cfs 2.660 af
D=30.0" n=0.013 L=189.0' 5=0.0100 '/' Capacity=41 .02 cfs Outflow=30.34 cfs 2,660 af

Reach 26R: A-3 to A-2 Peak Depth=2.00' Max Vel=5.8 fps Inflow=18.34 cfs 1.630 af
D=24.0" n=0.013 L=150.0' 5=0.0050 '/' Capacity=16.00 cfs Outflow=16.93 cfs 1.630 af

Reach 27R: Paved Flume PG4 Peak Depth=0.17' Max Vel=1 1.2fps lnflow=2.19 cfs 0.107 af
n=0.015 L=65.0' S=0.1902'l' Capacity=$$.04 cfs Outflow=2.19 cfs 0.107 af

Reach 28R: A-4 to A-3 Peak Depth=2.00' Max Vel=5.8 fps Inflow=20.59 cfs 1.532 af
D=24.0" n=0.013 L=66.0' 5=0.0050 'i' Capacity='l$.00 cfs Outflow=16.55 cfs 1 .532 af

Reach29R:A-5toA-4 PeakDepth=1.42'MaxVel=5.7fps lnflow=13.72cfs 1.185af
D.=24.0" n=0.013 L=191,0' 5=0.0050 '/' Capacity=l$.04 cfs Outflow=13.68 cfs 1.185 af

Reach 30R: A-6 to A-5 Peak Depth=1.75' Max Vel=5.3 fps Inflow=12.85 cfs 1.109 af
D=21.0" n=0.013 L=228.A' S=0.0050 '/' Capacity=11 .20 cfs Outflow=12.05 cfs 1.109 af
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James River Commerce Center Build Out
Prepared by LandMark Design Group, Inc.

Type ll 24-hr 10 Year

7.00 s/n 001765 @ 1986-2003 Aootied

Reach 39R: A-7 to A-G Peak Depth=1.75' Max Vel=5.3 fps Inflow=15.53 cfs 1.021 af
D=21.0" n=0.013 L=140.0' S=0.0050 '/' Capacity=11.20 cfs Outflow=11.84 cfs 1.021 af

Reach 40R: A-8 to A-7 Peak Depth=0.85' Max Vel=4.6 fps Inflow=5.29 cfs 0.502 af
D=21.0" n=0.013 L=60.0' 5=0.0050 '/' Capacity=1 1 .20 cfs Outflow=S.27 cfs 0.502 af

Reach 41R: A-9 to A-8 Peak Depth=1 .19' Max Vel=4.2 fps Inflow=4.99 cfs 0.353 af
D=15.0" n=0.013 L=200.0' 5=0.0050 '/' Capacity=d.S7 cfs Outflow=4.91 cfs 0.353 af

Reach 42R: Driveway Culvert Peak Depth=0.51' Max Vel=3.4 fps lnflow=1 .58 cfs 0.064 af
D=15.0" n=0.013 L=40.0' 5=0.0050 '/' Capacity=4.57 cfs Outflow=l.57 cfs 0.064 af

Reach 43R: Paved Ditch PG-2 Peak Depth=0.79' Max Vel=3.3 fps lnflow=412 cfs 0.192 af
n=0.015 L=292.0' 5=0.0043'/' Capacity=8.47 cfs Outflow=4.SO cfs 0.192 af

Reach 100R: Ravine channel below BMP Peak Depth=0.89' Max Vel=2.8 fps lnflow=21.64 cfs 21.896 af
n=0.040 L=117.0' 5=0.0085'/' Capacity='155.76 cfs Outflow=21.64 cfs 21.895 af

Pond 1P: Existing BMP/Modified
€'
eak Elev=33.86'TStorage=771,791 cf lnflow=244.41 cfs 22.298 af, 'y'Primary--21.64 cfs 21':89&af-*Seednd6ry=9.99 cfs 0.000 af Outflow=21.64 cfs 21.896 af

Totaf Runoff Area = 62.320 ac Runoff Volume = 22.298 af Average Runoff Depth = 4.29"
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Type ll 24-hr 100 Year Rainfall=8.00"
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7.00 s/n 001765 @ 1986-2003

Time span=0.00-48.00 hrs, dt=0.01 hrs,4801 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by stor-lnd+Trans method - Pond routing by stor-lnd method

Subcatchment 1S: Lot 2.N

Subcatchment 25: Lot 1-N

Subcatchment 35: Lot 1-S

Subcatchment 45: Lot 2 -S

Subcatchment 55: Road to 6-5

Subcatchment 65: Lot 4-N

Subcatchment 7S: Road to 6-7

Subcatchment 8S: Lot 4-M

Subcatchment 95: Lot 3-S

Subcatchment 10S: Lot 4-S

Subcatchment 115: Lot 6-N

Subcatchment 12S: Lot 5

Subcatchment 135: Lot 6-M

Subcatchment 14S: Lot 7

Subcatchment 155: ROW to lnlet 6-15

Runoff Area=4.580 ac Runoff Depth=6.45"
Flow Length=605' Tc=23.5 min CN=87 Runoff=28.76 cfs 2.462 af

Runoff Area=4.040 ac Runoff Depth=6.45"
FlowLength=SOO' Tc=13.6 min CN=87 Runoff=33.44 cfs 2.171 af

Runoff Area=1.550 ac Runoff Depth=6.45"
Flow Length=32O' Tc=32.9 min CN=87 Runoff=7.93 cfs 0.833 af

Runoff Area=1.310 ac Runoff Depth=S.63"
Ffow Length=375' Tc=7.6 min CN=80 Runoff=11.93 cfs Q.614 af

Runoff Area=0.240 ac Runoff Depth=7.40"
Flow Length=24}' Tc=2.0 min CN=95 Runoff=3.07 cfs 0.148 af

. Runoff Area=2.560 ac Runoff Depth=6.45"
Flow Length=S75' Tc=4.4 min CN=87 Runoff=28.55 cfs 1.376 af

Runoff Area=0.410 ac Runoff Depth=7.40"
Flow Length=215' Tc=l .B min CN=95 Runoff=5.28 cfs 0.253 af

Runoff Area=3.100 ac Runoff Depth=6.45"
Flow Length=S9O' Tc=4.2 min CN=87 Runoff=34.80 cfs 1.666 af

Runoff Area=1.960 ac Runoff Depth=6.45"
Tc=5.0 min CN=87 Runoff=21.44 cfs 1.053 af

Runoff Area=4.300 ac Runoff Depth=6.45"
Flow Length=S45' Tc=24.8 min CN=87 Runoff=26.14 cfs 2.311 af

Runoff Area=3.020 ac Runoff Depth=6.45"
Flow Length=S0O' Tc=12.7 min CN=87 Runoff=25.73 cfs 1 .623 af

Runoff Area=1 .120 ac Runoff Depth=6.45"
Flow Length=350' Tc=2.9 min CN=87 Runoff=13.11 cfs 0.602 af

Runoff Area=3.020 ac Runoff Depth=6.45"
Flow Length=70O' Tc=14.3 min CN=87 Runoff=24.50 cfs 1 .623 af

Runoff Area=5.090 ac Runoff Depth=6.45"
Flow Length=57O' Tc=18.3 min CN=87 Runoff=36.74 cfs 2.736 af

Runoff Area=0.210 ac Runoff Depth=7.40"
Tc=2.0 min CN=95 Runoff=2.69 cfs 0.130 af

JR038_JAMES_RIVER_COMMERCE_CENTER - 280



James River Gommerce Genter Build Out
Prepared by LandMark Design Group, Inc.

Type ll 24-hr 100 Year Rainfall=8.00"
Page 89

I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
I

7.00 s/n 0017

Subcatchment 165: Lot 6-5

Subcatchment 175: ROW Lotl0

Subcatchment 185: ROW Cul-de-sac

Subcatchment 195: Golumbia Road / shoulder

Subcatchment 20S: Remaining Site

Subcatchment 21S: Entry Circle

Subcatchment 22S: Front Parking Lot

Subcatchment 23S: Lot to S-23

Subcatchment 24S: Lot to S-24

Subcatchment 25S: Shell Building Site

Subcatchment 265: Front Roof
Flow Length=267'

Subcatchment 27S: Future dirive / Shoulder
Flow Length=54'

Subcatchment 28S: Rear Yard / Future Drive
Flow Length=150'

Subcatchment 29S: Rear Roof
Flow Length=333'

Subcatchment 30S: Future Loading Dock
Flow Length=120'

Subcatchment 33S: Rear Yard 50% future paved
Flow Length=150'

Runoff Area=2.980 ac Runoff Depth=6.45"
FlowLength=600' Tc=15.1 min CN=87 Runoff=23.58cfs 1.602af

Runoff Area=1.310 ac Runoff Depth=7.40"
Tc=5.0 min CN=95 Runoff=15.28 cfs 0.808 af

Runoff Area=0.580 ac Runoff Depth=7.40"
Tc=5.0 min CN=95 Runoff=6.77 cfs 0.358 af

Runoff Area=0.890 ac Runoff Depth=7.40"
Tc=2.0 min CN=95 Runoff=11.38 cfs 0.549 af

Runoff Area=7.480 ac Runoff Depth=5.63"
Tc=20.0 min CN=80 Runoff=46.16 cfs 3.506 af

Runoff Area=0.230 ac Runoff Depth=7.76"
Tc=1.3 min CN=98 Runoff=3.02 cfs 0.149 af

Runoff Area=0.210 ac Runoff Depth=7.76"
Flow Length=130' Tc=1.2 min CN=98 Runoff=2.77 cfs 0.136 af

Runoff Area=1.750 ac Runoff Depth=6.45"
Tc=15.0 min CN=87 Runoff=13.87 cfs 0.941 af

Runoff Area=3.700 ac Runoff Depth=6.45"
Tc=20.0 min CN=87 Runoff=25.48 cfs 1.989 af

Runoff Area=2.030 ac Runoff Depth=6.45"
Tc=15.0min CN=87 Runoff=16.08cfs 1.091 af

Runoff Area=0.750 ac Runoff Depth=7.76"
Tc=1.8 min CN=98 Runoff=9.75 cfs 0.485 af

Runoff Area=0.210 ac Runoff Depth=6.45"
Tc=1 .7 min CN=87 Runoff=2.55 cfs 0.1 13 af

Runoff Area=0.400 ac Runoff Depth=4.46"
Tc=13.0 min CN=70 Runoff=2.47 cfs 0.149 af

Runoff Area=1 .120 ac Runoff Depth=7.76"
Tc=2.6 min CN=98 Runoff=14.22 cfs 0.724 af

Runoff Area=0.320 ac Runoff Depth=7.76"
Tc=1.8 min CN=98 Runoff=4.16 cfs 0.207 af

Runoff Area=0.980 ac Runoff Deplh=6.45"
Tc=17.1 min CN=87 Runoff=7.3O cfs 0.527 af
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James River Gommerce Genter Build Out
Prepared by LandMark Design Group, Inc.

Reach 1R: 6-1 to 6-4
D=30.0"

Reach 2R: 6-2 to 6-3
D--24.0"

Reach 3R: 6-3 to 6-4
D=27.0"

Reach 4R: 6-4 to 5-6
D=30.0"

Reach 5R: 6-5 to 6-6

Type ll 24-hr 100 Year Rainfall=8.00"
Page 90

HvdroCAD@ 7.00 s/n 001765 @ 1986-2003 Applied Microcomputer Svstems 03/03/2004

Subcatchment 365: SE Front Yard Runoff Area=0.290 ac Runoff Depth=4.46"
Flow Length=100' Tc=2.3 min CN=70 Runoff=2.62 cfs 0.108 af

Subcatchment 37S: Front Yard Slope Runoff Area=0.580 ac Runoff Depth=4.46"
Flow Lenoth=60' Tc=2.3 min CN=70 Runoff=S.23 cfs 0.216 af

Peak Depth=1.37' Max Vel=10.5 fps Inflow=28.76 cfs 2.462 af
n=0.013 L=326.0' S=0.0146'/' Capacity=4g.S1 cfs Outflow=28.73 cfs 2.462 af

Peak Depth=1.62' MaxVel=12.3 fps lnflow=33.44 cfs 2.171 af
n=0.013 L=234.A' S=0.0223'/' Capacity=13.79 cfs Outflow=33.38 cfs 2.171 af

Peak Depth=2.25' Max Vel=6.0 fps lnflow=38.38 cfs 3.004 af
n=0.013 L=48.0' 5=0.0046'/' Capacity=20.97 cfs Outflow=22.05 cfs 3.004 af

Peak Depth=1 .88' Max Vel=13.3 fps Inflow=52.52 cfs 6.080 af
n=0.013 L=235.0' 5=0.0197'/' Capacity=57.S7 cfs Outflow=52.51 cfs 6.080 af

Peak Depth=0.43' Max Vel=8.3 fps Inflow=3.07 cfs 0.148 af
D=15.0" n=0.013 L=48.0' 5=0.0358 '/' Capacity=12.23 cfs Outflow=3.06 cfs 0.148 af

Reach 6R: 6-6 to 6-8 Peak Depth=3.00' Max Vel=B.B fps lnflow=75.59 cfs 7.604 af
D=36.0" n=0.013 L=213.0' 5=0.0067 '/' Capacity=${.65 cfs Outflow=S7.00 cfs 7.604 af

Reach 7R: 6-7 to 6-8 Peak Depth=0.57' Max Vel=9.6 fps Inflow=S.28 cfs 0.253 af
D=15.0" n=0.013 L=48.0' 5=0.0360'/' Capacity=12.26 cfs Outflow=5.26 cfs 0.253 af

Reach 8R: 6-8 to 6-10 Peak Depth=3.00' Max Vel=10.9 fps Inflow=94.14 cfs 9.523 af
D=36.0" n=0.013 L=275.0' 3=0.0104 7 Capacity=67.90 cfs Outflow=70.91 cfs 9.523 af

Reach 9R: 6-9 to 6-10 Peak Depth=2.00' Max Vel=3.6 fps Inflow=21 .44 cfs 1.053 af
D=24.0" n=0.013 L=48.0' 5=0.0019'/ Capacity=g.80 cfs Outflow=10.35 cfs 1.053 af

Reach 10R: 6-10 to 6-12 Peak Depth=1.89' Max Vel=19.5 fps Inflow=103.84 cfs 12.BBB af
D=42.0" n=0.013 L=200.0' 5=0.0327'/' Capacity=l$2.07 cfs Outflow=103.84 cfs 12.888 af

Reach 11R: 6.11 to 6-12 Peak Depth=2.00' Max Vel=4.6 fps lnflow=25.73 cfs 1.623 af
D=24.0" n=0.013 L=48.0' 5=0.0031 '/' Capacity=12.65 cfs Outflow=13.01 cfs 1.623 af

Reach 12R:6-12to6-14 PeakDepth=l.97' MaxVel=19.2fps lnflow=1'17.96cfs 15.113af
D=48.0" n=0.013 L=250.0' 5=0.0286 '/' Capacity=242.92 cfs Outflow=117.95 cfs 15.113 af

Reach 13R: 6-13 to 6-14 Peak Depth=2.00' Max Vel=4.9 fps Inflow=24.50 cfs 1.623 af
D=24.0" n=0.013 L=48.0' 5=0.0035 '/' Capacity=13.46 cfs Outflow=13.89 cfs 1.623 af

Reach 14R: 6-14 to 6.15 Peak Depth=2.71' Max Vel=14.5 fps Inflow=131 .42 cfs 16.736 af
D=48.0" n=0.013 L=146.0' S=0.0130'/' Capacity=163.80 cfs Outflow=131.41 cfs 16.736 af
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James River Gommerce Genter Build Out
Prepared by LandMark Design Group, Inc.

Type ll 24-hr 100 Year Rainfall=8.00"
Page 91

7.00 s/n 001765 2003 Apolied

Reach 15R: 6-15 to 6-19 Peak Depth=2.84' Max Vel=13.8 fps Inflow=131.69 cfs 16.866 af
D=48.0" n=0.013 L=115.0' S=0.0116'/' Capacity='154.48 cfs Outflow=131.68 cfs 16.866 af

Reach 16R: 6-16 to 6-19 Peak Depth=2.00' Max Vel=4.9 fps Inflow=23.58 cfs 1 .602 af
D=24.0" n=0.013 L=61.0' 5=0.0036'/' Capacity=11.59cfs Outflow=14.36cfs 1.602af

Reach 17R:. 6-17 to 6-18 Peak Depth=1 .50' Max Vel=3.7 fps Inflow=15.28 cfs 0.808 af
D=18.0" n=0.013 L=48.0' 5=0.0029'/' Capacity=$.67 cfs Outflow=5.98 cfs 0.808 af

Reach 18R: 6-18 to 6-19 Peak Depth=2.00' Max Vel=3.8 fps lnflow=12.44 cfs 1.166 af
D=24.0" n=0.013 L=130.0' 5=0.0022'/' Capacity='16.50cfs Outflow=11.31 cfs 1.166af

Reach 19R: 6-19 to 6-21 Peak Depth=4.50' Max Vel=9.7 fps Inflow=165.13 cfs 20.182 af
D=54.0" n=0.013 L=260.0' 5=0.0048'/' Capacity=1f,5.81 cfs Outflow=143.45cfs 2A.182af

Reach 20R: 6.20 to 6-21 Peak Depth=3.50' Max Vel=8.8 fps lnflow=100.80 cfs g.569 af
D=42.0" n=0.013 L=48.0' S=0.0054'/' Capacity=f !.05 cfs Outflow=77.82 cfs 9.569 af

Reach 21R: 6-21 to 6-22 Peak Depth=2.50' Max Vel=23.5 fps lnflow=213.63 cfs 29.751 af
D=54.0" n=0.013 L=128.0' 5=0.0330'/' Capacity=3s7.48 cfs Outflow=212.82 cfs 29.751 af

Reach 22R= A-2 to A-1 Peak Depth=0.79' Max Vel=14.6 fps lnflow=16.86 cfs 2.340 af
D=24.O" n=0.013 L=98.0' 5=0.0510 '/' Capacity=$1.10 cfs Outflow=16.77 cfs 2.340 af

Reach 23R: 6-23 to 6-20 Peak Depth=2.78' Max Vel=9.6 fps Inflow=65.31 cfs 6.833 af
D=36.0" n=0.013 L=309.0' 5=0.0080'/' Capacity=$9.63 cfs Outflow=64.07 cfs 6.833 af

Reach 24R:6-24 to 6-23 Peak Depth=3.00' Max Vel=8.1 fps Inflow=59.29 cfs 5.893 af
D=36.0" n=0.013 L=2O7.0' 5=0.00577 Capacity=50.36cfs Outflow=53.45cfs 5.893af

Reach 25R: 6-25 to 6-24 Peak Depth=1.89' Max Vel=9.5 fps lnflow=37.73 cfs 3.904 af
D=30.0" n=0.013 L=189.0' 5=0.0100'/' Capacity=y'1.02 cfs Outflow=37.69 cfs 3.904 af

Reach 26R: A-3 to A-2 Peak Depth=2.00' Max Vel=5.8 fps lnflow=18.77 cfs 2.340 af
D=24.0" n=0.013 L=150.0' 5=0.0050'/' Capacity=16.00cfs Outflow=16.86cfs 2.340af

Reach 27R: Paved Flume PG-4 Peak Depth=0.20' Max Vel=12.4 fps Inflow=3.O2 cfs 0.149 af
n=0.015 L=65.0' S=0.1902 '/' Capacity=$6.04 cfs Outflow=3.02 cfs 0.149 af

Reach 28R: A-4 to A-3 Peak Depth=2.00' Max Vel=5.8 fps Inflow=23.62 cfs 2.205 af
D=24.0" n=0.013 L=66.0' 5=0.0050'i' Capacity=16.00 cfs Outflow=16.33 cfs 2.205 af

Reach 29R: A-5 to A-4 Peak Depth=1.46' Max Vel=5.8 fps Inflow=14.36 cfs 1.720 at
D=24.0" n=0.013 L=191 .0' 5=0.0050 '/' Capacity=l6.04 cfs Outflow=14.21 cfs 1 ]20 af

Reach 30R: 4,-6 to A-5 Peak Depth=1.75' Max Vel=5.3 fps Inflow=13.68 cfs 1.607 af
D=21.0" n=0.013 L=228.0' 5=0.0050 '/' Capacity=l1.20 cfs Outflow=12.13 cfs 1.607 af
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s/n 0017 986-2003 Aoolied

Reach 39R: A-7 to A-6 Peak Depth=1.75' Max Vel=5.3 fps Inflow=21.75 cfs 1.458 af
D=21.0" n=0,013 L=140.0' S=0.0050'/' Capacity=11.20 cfs Outflow=11.63 cfs 1.4S8 af

Reach 40R: ,A-8 to A-7 Peak Depth=1.06' Max Vel=5.0 fps Inflow=7.60 cfs 0.234 af
D=21 .0" n=0.013 L=60.0' S=0.0050 '/' Capacity=1 1 .20 cfs Outflow=7.S8 cfs 0.734 af

Reach 41R: A'9 to A-8 Peak Depth =1 .25' Max Vel=4.2 fps Inflow=7.30 cfs 0.527 af
D=15.0" n=0.013 L=200.0' S=0.0050 7' Capacity={.57 cfs Outflow=4.86 cfs 0.527 af

Reach 42R: Driveway Gulvert Peak Depth=0.68' Max Vel=3.8 fps Inflow=2.62 cfs 0.108 af
D=15.0" n=0.013 L=40.0' 5=0.0050'/' Capacity={.57 cfs Outflow=2.60 cfs 0.108 af

Reach 43R: Paved Ditch PG-2 Peak Depth=0.96' Max Vel=3.7 fps Inflow=7.83 cfs 0.324 af
n=0.015 L=292.0' 5=0.0043 7' Capacity=3.47 cfs Outflow=7.S5 cfs 0.324 af

Reach 100R: Ravine channel below BMP Peak Depth=2.59' Max Vel=4.0 fps Inflow=165.b2 cfs 32.809 af
n=0.040 L=|17 .0' 5=0.0085 '/' Capacity='l$5.76 cfs Outflow=165.48 cfs 32.808 af

Pond 1P: Existing BMP/Modified Peak Elev=35.95' Storage=906,900 cf Inflow=256.01 cfs 33.257 at
Primary=135.94 cfs 31.924 af Secondary=2g.s8 cfs 0.886 af Outftow=165.52 cfs 32.809 af

Total Runoff Area = 62.320 ac Runoff Volume = 33.257 af Average Runoff Depth = 6.40"
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JAMES RWER COMMERCE CENTER

JAMES CITY CO{JNTY, VIRGINIA . '

CHESAPEAKE, trAy pnTsERVATION ORDnIANCE COMPLIANCE

James 
-City 

County and Williamsbulg Developmenls, fns. have e1!Tk* 
9n" 

.
coordinated effort'to promote economic development in Jimes City County. f$s-|f{ot has

resulted in the ptopoJed James:River Commerce Center, involving |PProfmatelV -/20 acres:

The land lies inieastern James City County between Carter's Grove Plantation and.th!^entr}ce''

road to the BASF/tut-n Industries plant,'and is bound on the'norlh by'U.S. Route 60 and on

thesouthbythe.upper[eacheso'fGrice'sRunarrdWood.Creek.,.

Langley and McDonald,was,asked to review the proposed Master Development Plan as

it rerates-io"fames City County's Chesapeake Bay Preservaiion Ordinance. Compliano.ylth
that Ordinance had a direct'impact on the total delelopmen! sqlqe f*tugt.thl.coutd 

"i-eprovided within the James River bomr"tce Center. Compliance with the County's Chesapeake
'Bay 

Preservation ordinance was very dependent upon two primary factors: (1).9: T." .9f
proposed develoBment for which, pottutunt reduciion treatmen! could_ be prwided for its
ili;;;;;""ff, and (2) the amount of land that would remain in undisturbed natural open

space after development was complete.

To meet the requirements of the first factor of chesapeake Bay P-rlservation orfinanll
compliance, it is necestury to pass large volumes of runoff water through detention no1!s,9r fo
infilirate similarly large vblumls into porous soils, if they exist. The soils maps io *l1T-91t1:

that sueh soits uirOeriie the area of the Jamgs Riyer Cbml-erce C91ter, 
ihereforg. 

making it

necessary to base the stormwater treatment on passing r,unqff water through detention ponds'

Ponds for this purpose are generally provided in the James ci? 9:-"lYry11t]tlt*lg
area by placing a small dam across the upper.reaches.of ravines,.providing a basm rc nolo

stormwater runoff for the requisite time^ period needed to provide. the re4uilf'rytfl:
reduction. These ponds can bseither dry pglds or wet ponds, depending "p,":llt^'Pt^:::::;;;;; .orof"i"ft after a storm 

"n"ni. 
The wet pond provides a higher degree of pollutant

reduction , und it the facility proposed for meeting the Chesapeake Bay Preservatton Uromance

requirement at therJames River Commerce Center' , : ,

As noted previously, the wet pond facility provides a higher.ttytl:l :t"T:Y::""[:
stormwate'unofi flo*ingio it. The 

-higher 
leveiof treatment is needed wh-en the area of tlow

that can be directed to th'eletenlien poni is limited by topographic orother factors: In'the cage

of the James River Commerqe Center; the.area thatcan fe'directed 1o,flow to the dgtentio.l

;il; ir iirir.o uv wtr.rr i" lrtt:ot ioag. toitttt the dams forming the ponds can be located'

I
I

-1-
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Placernent of the dams beyond certain limits on the drainage courses, results' in conflicts with'
wetlands and many complications presented by the need to obtain various federal and state

perrnits. Because. of these, factors, the area of the proposed development, from which
stormwater.runoff can be directed to detention ponds, is limited. Consequently, the wet pond,

withi1s.higher1eve1.of.:pol1utantreductionremova1is1eeded

The plan proposed for the James River Comrnerce Center involves six basins as shown

on .the Chesapeake Bay Pregervation Ordinance Master Plan. The drainage area of each

detentionpondisshownonthisplan..''

fbe, other, prinirarv :compgnent of compliance with the CountY'f C!3sapdt F|
Preservation Ordinanqe,. lundistrirbed natural open'space," is indicated on the- Chesapeake Bay

PreservationordinanceM4sterPlan'also'..:..

In addition to water quality improvement provided by the six detention.basins, p..kLo*
attenuation will also be provided. The storage volume provided in each basin is in-excess of that

required for water quality improvement alone. That additional volume will provide for the flow

attinuation requirement. Morc detailed drainage design and planning will be required to

determine peaiiwater surface elevations rcsulting in ".ach basin. Such studies, which are beyond

the scope of tnis review, willlbe,a component sf the preliminary road and sito deslgn at a later,

stageoftheplanningalddesign.processfofIame9RivbrCornrnereCente1.',i...

, The following tables,pr,esent the,dqa t9 accompany th,e Stormwater Management Master

Plan: .

-2-
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TABLE tr

' : 'l '. 
.

: ...

AREA OF DRAINAGE BASINS FOR EACII DETENTION POND

DETENTtrON POND
NUMBER

1

')*
3

4
5

6
TOTAL AREA

I
I
l'
t
I
I
:T

I
I

*MAY .REQUIRE EASEMENT FOR IMPCUIWMEIT
r.ROU'NESF/MANNINDUSTRIES.. . : :.:. : '

, .,,.. .

,- 
't1,".'

i_,
i ' , - Ennn oF tINDrsruRBED NAslBsL oPENI sPAcE

55"4 AC,,

.,.
0,25 AC-
0.5 Ac.
3.5'AC.

, 4:2' AC.
O,? AC.

, ?,5t AC-
7J:Ag-

x.9.4 AC.

A.

B.

MAIOR WETLAND AND
PERIMETER AREAS
UPLAND INTERNAL AREAS

1&"^\,ti.J,
6l^ VY\LP -

se<. La-ck-

-t"*.**, * *lg?&v)

AREA 1

AREA 2
AREA 3

AREA 4
AREA 5

AREA 6
Anrn r

TOTAL AREA

.

TOTAL UNDISTURBED NATUR'AL OPEj{, SPACE

:55.+ AC: + I9,4 Ae. = 74;,8 AC" , 
":; , 

,

| ,'
t l'' 

't
.l
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STORAGE VOLIJMES FOR EACH DETENTION POND

POND
NUMBER

CONTOUR AREA
(s.F.)

INCREMENTAL
. VOLUME

(c"F,)' ,

TOTAL
VOLUME
, (c.F.)' '

I ,20 40;000 n2,w0

185,000

15 34,000 87,000

87,000

t2 24,000

2 25 48,000 260,000

190,000

20 24,000 80,000

80,000

15 8,000

J 35 40,000 145,000

120,000

30 8,000 25,900

25,000

25 2,000

TABLE 3

-4-

JR038_JAMES_RIVER_COMMERCE_CENTER - 295



'..',.'T4Bt.E.-3l...

sroRAcr:volurrms FoR EACr,tr DETENTToN porvo

-5-'

JR038_JAMES_RIVER_COMMERCE_CENTER - 296



Rm
Rv

A

1

!,

3

4

5

6

I
I
I
I
I
I
I
I
T

I
t
I
I
I
I
I
I
I
I

TABLE 4

RED STORAGE VOLTJME FOR A vglw_E EQUAL TO
FOUR TIMES THE MEAN STORM RT]NOFF

.

ASSUME MEAN STORM - 0.45 INCHES OF MIryFALL

ASSIJME IMPERVIOUS. COVER IN EACH BASIN EQUAI,S 70 PERCE\JT
.

: .l

l

, VOLUME REQUIREMENT : 4 x MEAN STORM RUNOFF
..:-..-<-----.=---- :.: : WHERB

MEAN STORM RUNOFF IN AC. ,FT. = EmXnv) I x ,' A
1','L/.

: VOLUME OF MEAN STORM (0.45 IN.)
: RAINFALL/RUNOFF COEFFICIENT

Rv = 0.05 + 0.009 (IMPERVIOUS PERCENTAGEI'
: AREA OF'CONTRIBUTING WATERSHED,IN ACRES

DETENTION POND
NUMBER STORAGE VOLUME

(c.F,)'

E3,530
63,093
142,00fr
23.7,W0
76,865
86,640

AVAILABLE
STORAGE VOLUME

(c.F.)

272,000
260,000
145,000*
380,000, ,

225,000
350,000

*ADDITIONAL VOLUME'FO.R
FLOW ATTENUATION MAY.BE

' REQUIRED THROUGI{ EXCAVATION

-6:
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DRAINAGE, STORMWITER MANAGEMENT

JAMES RIVER COMMERCE CENTER

t-
I ILJU
\-J

Langley and McDonald, P.C.

APRTL 25, 1996

I
I Engineers
I Survevors

Planners

I Landscape Arohitecls :

t 
Envrronmental Consultants

5544 Greenwich Road, Virginia Beach, VA 23462
(804) 473-2000 FAX: (8Q4) 497-7933

201 Fackets Court, Williamsburg, VA 231 85
(804) 253 2975 FAX: (804) 229'0049
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2.19 2.19 15.00

3.53 ?3.?0 18.9?

?.31 ?.3r 15.00

0.14 26.14 19.r5

0.10 26.?4 19.33

?.64

0.00

4. r6

0.i1

2.64 15.00 5.17

28,88 1 9,46 4.64

4.16 18.00 4.80

33.76 r9.98 4.58

r3.64 3?.25

133.86 29.53

19.97 19.9t 30.48

3. ?6 1 54.62 28.23
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flLt: JRCCI.itRG

0ate: l{arch 12,1996

Rev: April 1E, 1996

IROI'I TO \/TLOC ITY CAPAC ITY

PI. PT,

Sheet 2 of ?

f L0r{

I I l'lt

rLohl vtl0clIY
RATIO RATIO

RI I,IAR|( 5

T

t
I

ft. /sec. cfs m i n. Qp/Qf \tplVf

I
t
I
I
I
t
I
I
I
I
I
t
I

6-2 6-3

6-3 6-4

6- 1 6-4

6-4 6-6

6-5 6-6

6-6 6-8

6-? 6-8

6-8 6-10

6-9 6-10

6-r0 6*12

6-lr 6-1?

6-l? 6-14

6-13 6-14

6-14 6-15

6-15 6-19

6-16 6-19

6-19 6-21

6-20 6-2 1

6-21 6-22

9.98 33.i0
6.06 20.86

8 .97 49 .45

r2.76 57.5?

).u0 u.t6
8.91 54.55

6 .41 12.21

1 1 .07 67 .90

3.58 10.00

17.58 170.30

4.56 1?.50

18.70 ?43.10

4.87 13.40

13.72 154.60

13.7? 154.60

4.34 13.64

I .4? 1 33 .86

5.32 23.00

21.41 357.50

0.39

0.13

0.60
U.JI

0.1{
0.40

u. u
0.41

9.7?.

0.20

0.18
lt ?l

u. t0

0.18

0.14

0.23
lJ.tl

0.15

0.10

0.40

0.96

0.35

0,71

0.10

0.94

0.14

0.93

0.83

0.50

0.9r

0.16

0.89

0.79

0.79

1 .00

1 .00

0.87

0.13

0.93

t.l6

0.89

1.09

0.59
1 'l 6

0.64

1.15

t. tJ
0.99

1.15

0.97

l.14
r.l2
1.12

1.00

L00

1.14

0.95

'cA' fR0h ill'tlEY-t|0Rtl cALC5.

"cA" rRoil KIt'lLtY-|J0Rlt cALc5.
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I
t

f lL[: JRCC2.l'lRG

25-Apr-96

LAIIGLtY and l{c00f{AL0, P.C,

201 Packets Court

l{illiausburg, Virginia 23185

Project: JAI'li5 RMR C0t{l{tRCt CtilftR
Locat'ion: Janes City County, Virginia

Sheet I of ?

t|YORAIILIC GRAOi LIIII CALCULATIOIIS

tR0tt I0 Q o{Jr

PT. PI. (cfs)
PIPI L Ot|T TRICTIOII OIISIRIAII

D IA. (ft. ) SL0Pr tilVtRT

[nter Iailnater tlev.(ft.)? 32.?? (10 yr. Peak)

Inter "l'1" value for pipe? 0.013

Inter the folloning data: It]

90 deg K=0.70

80 deg l(=0.66

70 de9 K=0.61

60 deg K=0.55

50 de9 K=0.47

il.fi. IilLtI Qlt'l PIPI

SttAPt (cfs) DIA.

40 deg (=0.38

30 deg l(=0. ?8

25 de9 |(=0.22

?0 deg |(=0.16

15 deg |(=0.10

At'tCILt v lt't r.L.t. |t.0.t.
(fps)

V OUi

(rP5)

I trl ttl trl trl irl trl tEj trl trJ irl

T

I
I
I
I
I
t
I
t
I
t
t

6- 1 6-4

6-4 6-6

6-6 6-8

6-8 6-10

6-t0 6-12

6-12 6-14

6-14 6-15

6-15 6-19

6-19 6-21

6-?t 6-??

6-2

6-3

0-l

6-7

6-9 6-i0

6-11 6-12

6-13 6-14

6-16 6-19

6-20 6-?1

17.50 30

41.10 30

51.40 36

63 .2t 36

84.80 4?

t1l.?3 48

1 22.07 48

1?2.02 48

1 33 .86 54

1 51.62 54

13.56

20.09

I .25

1 .69

u. tl

I { tail.)t

11 .94

13.64

19.97

325 0.0018

235 0.0101

213 0.0060

?75 0.0090

212 0.007 1

?50 0.0060

146 0.0012

115 0.0072

?60 0.0016

128 0.0062

231 0.0036

4B 0.004?

0.00 0

17.50 30

41.10 30

5r.40 36

63,2i 36

84.80 42

1il.?3 48

l2?.07 48

12?.0? 48

1 33.86 54

1 .25

1 .69

8.?s

11.32

I I . vq

13.64

19 .97

0.00 0.00

0.12 3.57

0.10 8.3i
0.10 1 .71

0.00 8.95

0.10 8.81

0.10 8.85

0.10 9.71

0.70 9.71

0.65 8.4?

64.60 59.74

64.?8 57.40

59.74 54.?4

58.24 52.9i
58.90 45.8 1

53.92 41.91

43.51 39.73

40.05 37 .94

41.00 36.29

37.02 34. 1 I

6-3

6-4

0.0004

0.0007

51. l1

52.38

50 .45

47 .4s

40.91

JJ.I]
31 .46

30.03

28.33

24.00

57.83

57.36

53.63

52.20

3.57

0.J/
t.u
8.95

8,81

8.85

9.71

v., I

8.4?

9.72

4.3?

5.05

1 .02

1 lt

I .0J

3.60

3.80

4.34

4.01

tl

t{

il

t{

!t
tl
n

ti

il

Y

l{

ll

il

Y

Y

Y

Y

Y

I

Y

Y

I

Y

I

0.00 0 0.00 0.00 65 .1 2 60 .58

13.56 24 0.10 4.32 64.28 59.69

24

24

24

30

48

48

48

48

48

DI

48

6-6

6-8

24

27

t(

15

74

74

?4

?4

30

0.00i3 48.49

0.0025 42.41

0.0028 35.75

0.0037 32.03

0.0024 30.33

0 . 00 0 .00 59.74 54.7 6

0.00 0.00 58.24 53.24

74 0.00 0.00 58.90 50.18

0 .00 3 . 60 53 .92 44.23

0.00 3.80 43.51 39.97

0.00 4.34 3s.23 36.66

0.00 4,t|i 37 .02 34.42
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flLt: JRCC?.ltR0

25-Apr-96

Sheet 1 of 2

.3i|r .5t|I

0.59

? .37

1.21

2.48

.Jl

.50

.05

0.83

1 .20

0.79

0.05

0.27

0.21

0.31

0.30

U.JU

0.37

u.J1

u . tl
0 .37

0.0i
0.10

0.00

0.01

0.03

0.05

0.06

0.07

0.06

0.00

0.07

0.38

0.29

0.44

0.42

0.43

0.51

u.tl
0.38

0.00

0.10

0.00

0.00

0.00

0.07

0.08

0. 10

0.09

0.00

0.02

u. tl
0.08

0.00

0. 12

u. u
0.r5
I .02

0.71

0.00

0.20

0.00

0.00

0.00

0.00

0,00

0.00

0.00

0.05

0.36

0.70

0.68

0.74

0.85

0,9i
1 .03

l.8l
1 .47

0.01

0.40

0.00

U.UI

0.03

0. 1?

0,13

0.18

u. tl

0.01

0.ll
0.?l
0.20

0.22

0.25

0.2t
0.3r
0.00

0.44

0.02

0.1?

0 .00

0.00

0.01

0 .04

0.04

0.05

0.05

0.02 0 ,04

0.18 0.29

0.35 0.56

0.34 0.54

0.3i 0.59

0.42 0.68

0.46 0.73

0.51 0.82

0.91 0.91

0.t3 1.17

0.04 0.06

0.20 0.3?

0.00 0.00

0.00 0.01

0.83

0. ?0

0.02

0.03

0.06

0.12

0.13

0.22

0.11

0.0r 0.02

0.06 0.10

0.0i 0. il

0.09 0.14

0.08 0.12
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STORMWATER MANAGEMENT SUMMARY

STORM
FREOUENCY

PRE DEVELOPED
o

tcfs)

POST DEVELOPED
o

(cfs)

WATER SURFACE
ELEVATION

tft)

2 YR. 114.00 7.67 29.59

10 YR. 202.OO 17.36 32.22

25 YR. 268.00 54.50 33.31

100 YR. 348.00 131 .13 34.13
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TOTAL AREA OF PROPERW:

USE 5oo/o IMPERVIOUS AREA

54.7 AC.

The Drainage, Stormwater Management, and Erosion Control facilities for this project have

been developed in basic conformance with he "Overall Drainage and Stormwater
Management Plan." We have designed the wet pond as a 9 point BMP using 4 V^ Wet
Pond required by the Chesapeake Bay Preservation Act. The design volume required is as

follows:

REOUIRED VOLUME OF BMP

Vn = I&JlB,lXAC.
12

R, = (0.05 + 0.009 l) : t0.O5 + 0.009(50)l = O.5O

R- = O'45'

A" : 54'7

0.45 X 0.50 X 54.7 = 1.Q26 AC. FT.
12

4 V* = 4(1.0261 = 4.1 AC. FT.

The BMP pond was designed using the TR-55 Method and run on Haestad Method's Inc.'s
QuickTR-s5 and Pond-2 software. Intensity, Duration, and Frequency Curve data used was
taken from the VDOT Drainage Manual for Norfolk (Rev. 6192l'.
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P0ltl0-2 Version: 5.17

5 /r'r :

JAltIS RIVtR C0l,{l'ltRCt CtllItR
PROPOSTO BIIP

PR0P05t0 coilIotjRs - tART[|tfi 0Atr

RtVISt0:4-ll-96

CALC|.ILAIT0 04-25-1996 l0:25:49
0l$K liLt: C:\P0lt0PAC(\95016-28\1,100-4

Planineter scale: 1 inch = 25 ft.

IIevat ion

(ft)
Planimeter
(sq.in.)

x

Vol ume

( acre-ft)
Volume 5um

(acre-ft)
Area Al+A2+sqr(A1tA2)
(acres) (acres)

18.00

?0.00

?2.00

?4.00

?4.00

?5.00

26.00

28.00

30.00

32.00

34.00

36.00

33.95

40.07

46.73

53.93

6l .63

65.6?

69.86

t8.6?
89.42

100.51

113.45

131.50

0.00

1.06

I .24

1.44

0.00

0.91

0.97

t. tJ

7.41

7.1?

3.07

3.5r

0.00

1.06

2.31
? 7(

4.66

5.63

7.76

r0.1i
12.90

15.96

19.48

0 .49 0. 00

0.57 1.59

0.6i 1 .87

0.77 2.16

0.88 2 .49

0.94 2.14

1 .00 2.9?

1.13 3.19

I . ?8 3.62

1.44 4.09

i .63 4.60

1 .89 5. ?7

?t .25

3?.57

1 It
J. tf

4.40

l.Ju
0.84

ilevations l{ith Areas Interpoiated Fron

Ihe Closest Tno Planjmeter Readings

n c1

13.73

,)

IA = {sq.rt(Areal ) + ((ti-t1 )/(t2-t1 ) )x(sq.rt(Area2)-sq.rt(Areal ) ) )

where: [1, [2 = Closest two elevations nith planimeter data

ii = ilevation at nhich to interpolate area

Areal,Area2 : Areas computed for [1, [2, respectively
IA " Interpolated area for [i

lncremental volume computed by ihe Conic l{ethod for Reservoir Volurnes-

Volume. (1/3) * (tL2-tL1) { (Areal + Areal + sq.rt.(ArealxArea2))

nhere: ILl, IL? . Lower and upper elevations of the increment

Areai,Area2 = Areas computed for [11, [12, respectively
Volume = Incremental voiume between tL1 and IL?

1.08

1.49
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EXISTING CONDITIONS
INFLOW HYDROGRAPH
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I Quick IR-55 Version: 5.46 s/tl: Pase 1

t Return frequencY: 2 Years

TR.55 IABULAR l|YOROGRAPI| I{III|OO

f IYPe II. 0istribution
(24 hr. |)uration Storn)

I [xecuted: 04-?5-1996 09:13:{8
I Hatershed file: --> C:\P0I|0PAC|(\95016-28\[)(I5I .l{0P

Hydrosraph fi le: --> C:\P0|{0PtrC|(\95016-?8\tX-2.t|YO

r JAt'li5 RMR C0l'tt{tR0t Ctl{ItR

PR0P0S[0 8ilP

t)(l 5T I116 c0ll0 IT l0t{5

I

I )))) lnput Paraaeters Used to Conpute Hydrograph <<<<

t
Subarea tRtA Cll Ic r It Precip. I Runoff la/p

I 0escription (acres) (hrs) (hrs) (in) i (in) input/usedt .---l;;-'--;;;--.til-'-l;;'--'; ;;-l;-l;;-;;-
I I Travel t'ine fron subarea outfall to coaposite ratershed outfall poini.
t I -- Subarea rhere user specified interpolation betreen lalp tables.

Total area = 11.50 a*es or 0.0??66 sq.oi
Peak discharge = 13 cfs

)))) [s1pu{g1 l{odifications of Input Paraaeters (((((

I Input Values Rounded Values laip
t Subarea Ic t It Ic r It Interpolated lalp

Oescription (hr) (hr) (hr) (hr) (Yeslllo) l{essages

0.55 0.00 0.50 0.00 Yes

I 

r lravel tine fron subarea outfall to conposite ratershed outfall point.

I

I
T

I

t
I
I
I
I
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I

- 0uick lR-55 Version: 5.46 S/t{: Page ?

Return frequencY: 2 Years
I

IR-55 IABULAR IIYOROORAPI| I{III|OO

IYPe II. 0istribuiion

I (21 hr. 0uration Stora)

[xecuted: 04-?5-1996 09:13:{8r fi:ill:l,';li;, ::i l:liSl3llillll8li:1llil1ll,y0 '0P

JAilES RMR Col{l{tRCt CtllTtR

I PROPO5ID B}IP

IXISTIilG COI{OITIOI{5

l>>l Surnary of $ubarea lines to Peak <<((

Peak 0ischarge at Tine to Peak at
Conposite 0utfal'l Corposite 0utfall

Subarea (cfs) (hrs)

13 12.4

Corposite tlatershed 13 12.{

I
I
I
I
I
t
I
I
I
I
I
I
T

I
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Quick IR-55 Version: 5.16 5/ll: Page 3

Return frequency: 2 years

IR-s5 TAElJLAR I|YOROGRAPI| IITII|OO

Iype Il. 0istribution
(?{ hr. [)uration Storrn)

Ixecuted: 0{-?5-1996 09:13:18

llatershed file: --r C:\POllOPtC|(\g5016-28\tXISi .ll0P

Hydrosraph file: --> C:\P0ll0PtC|(\95016-28\t)(-2.t|YO

JAt{ts RlvtR c0t'llttRct cttlltR
PROPOSTO BIIP

t)(lST It{G c0}10 I I I0l{5

Corposite Hydrograph Sunnary (cfs)

Subarea

0escr i pti on

ll.0 il.3 11.6 11.9 12.0 12.1

hr hr hr hr hr hr
l?.2 12.3 l?.4
hr hr hr

13l0

Iotal (cfs) 't1l0

Subarea

0escri pt i on

l?.5 l?.6
hr hr

1?.? l?.8 13.0 13.? 13.4 13.6 13.8

hr hr hr hr hr hr hr

l0l?

Iotal (cfs) 12 l0

5ub ar ea

0escr i pti on

14.0 14.3 14.6 15.0 15.5

hr hr hr hr hr

16.5 ll.0 1r.5

hr hr hr
16.0

nr

Iotal (cfs)

Subarea

Description

18.0 19.0

hr hr

20.0 2?.0

hr hr

?6.0
hr

Tota I (cfs )
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Quick IR-55 Version: 5.46 5/ll: Page I

Return frequency: l0 years

IR-55 TABI,LAR I|YOROGRAPI| I{IIIIOO

Type II. 0istribution
(2{ hr. Ouration Storr)

Ixecuted: 04-25-1996 09: l3:{8
lhtershed file: --> C:\P0il0PACK\95016-28\t)(ISI .l{0P

l|ydrosraph file: --r C:\P0tl0PlC[\95016-28\tX-l0.l|YO

Jtl{ts RMR C0l{t{tRCt CillItR
PR0P0st0 8ilP

ixlSI Ir{G c0t{0 I I I0lls

I
>>>> Input Paraneters Used to ConPute tlydrograph <t<<

I Subarea ARIA Ctl Ic r Tt Precip. I Runoff la/p
I Oescription (acres) (hrs) (hrs) (in) i (in) input/used

11.50 ?4.0 0.50 0.00 5. 1 0 i 2.11 I . 11 . l{

r Truvel tire fror subarea outfall to conposite natershed outfall point.

I I -- Subarea nhere user specified interpolation betreen la/p tables.

I 
Total area = 14.50 acres 0r 0.0?266 sq.ri

Peak discharge = 28 cfs

I

>l>> Conputer l{odifications of Input Parareters (((((

Input Values Rounded Yalues la/p

- Subarer Ic r lt Ic r It Interpolated la/p

I 0escription (hr) (hr) (hr) (hr) (Yes/lto) liessases

r Travel tire fron subarea outfall to conposite riatershed outfall point.

I

I

0.55 0.00 0.50 0.00 Yes

I
I
I
t
I
t
t
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r Quick IR-55 Version: 5.46 S/ll: Page ?

Return frequencY: l0 Years

I TR-55 IAEULAR t|Y0R00RAPil{[Tt|00

Iype II. 0istribution
(2{ hr. 0uration Storn)

I 
[xecuted: 01-?5-1996 09:13:{8

llatershed file: --r C:\P0l{0PAC(\95016-?E\tXl5I .lt0P

t|ydrosraph file: --) C:\P0ll0PtCK\95016-t8\tI-l0.t|Y0
I

JAI{[s RMR Col,illtRct ctllTtR

PRoPoSt0 8l{P

I txlslll||G coil0lTlot{s

>>>> Sunnary of Subarea I'ines to Peak <<<<

Peak 0ischarge at lire to Peak at
Corposite 0utfall Corposite 0utfal'l

Subarea (cfs) (hrs)

28 12.{

Conposite llatershed ?8 12.{

I
T

I
t
I
I
l
I
t
I
T

t
t
I
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Quick IR-55 Version:5.46 5/t{: Page 3

Return frequeney: l0- years

iR-55 TASULAR IIYORO6RAPII I{tII|OO

Iype I I. 0istribution
(t1 hr.0uration Storr)

Ixecuted: 04-25-1996 09: l3:48
tatershed file: --> C:\P0I{0PAC|(\95016-?8\t)(lSI .lt0P

t|ydrosraph fi'le: --) C:\P0il0PACK\95016-28\t)(-l0.tlY0

JAI{[s RMR C0l{iltRct Cfl{TtR

PROPOSTO BI{P

t)(lsl Ill0 c0tt0lI I0lls

Conposite t|ydrograph Sureary (cfs)

Subarea

0escr ipt i on

l?.4
hr

ll.0
hr

12.5 12.6 12.? l?.8 13.0 13.2 13.1 13.6 13.8

hr hr hr hr hr hr hr hr hr

14.0 r{.3 11.6

hr hr hr

11.3 ll.6 11.9 1?.0 12.1 12.? 12.3

hr hr hr hr hr hr hr

2824t5

Total (cfs) t62415

Subar ea

0escription

t62l

Iotal (cfs) l3l62?

5ub ar ea

0escr ipt i on

15.0 15.5 16.0 16.5 l?.0
hr hr hr hr hr

1?.5

hr

Total (cfs)

Subarea

0escription
r8.0
hr

19.0 20.0 22.0 26.0

hr hr hr hr

Ioial (cfs)

JR038_JAMES_RIVER_COMMERCE_CENTER - 327



0.r8hrs

0 .00

I
I
t
I
I
t
I
I
I
I
I
I

Quick TR-55 Ver.5.{6 5/ll:
Executed: 09:56r06 04-?5-1996 c:\pondpack\95016-?E\fUIURt.ICI

JAiltS RMR eoililtRct Cil{ItR
PR0P05[0 8r{P

fuIuRt 0tviL0Pr{ftiI

Ic C0|{PUIAII0ll5 f0R:

S}|ttI tL0lf (Applicable to Tc only)
Segnent I0

Surface description 6RASS

l,lanning's roughness coeff., n 0.2400

tlotr length, L (total < or = 300) ft 50.0

Ino-yr 2{-hr rainfall, P? in 3.360

Land slope, s ft/ft 0.0100

0.8

.001 t (ntL)

[=
0.5 0.4

P2 1s

Sl|ltL0t collcillTRAIt0 f t0ll
Segnent I0

Surface (paved or unpaved)?

flon length, L

l{atercourse slope, s

0.5

Avg.V= Csfr (s)

rhere: Unpaved Csf = 16.1345

Paved Csf = ?0.328?

T=L/(3600rY)

cl|Ailr{tL fL0ll
Segnent I0

Cross Seciional []on Area, a

lletted perineter, Px

Hydraulic radius, r = a/Pn

Channel siope, s

l{anning's roughness coeff., n

213 112

1.49 | r d 
s

ft/s I .2?03

tl

flox length, L

I. L / (3600tV)

ft 0.0

ft/ft 0.0000

ft/s 0.0000

= 0.lE

= 0.00

I
I
I
I
I
t
I

sq. ft 3.1 4

ft 6. ?8

ft 0.500

ft/ft 0.0100

0.0130

f:

ft 2350

0.09 . 0.09hrs

ioiAi iiii i;;;) o i;
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Quick IR-55 Yer.5.{6 S/ll:

dxecuted: 09:56:06 04-?5-1996 c:\pondpack\95016-?8\ftJTURI'ICI

SUlll{ARY St|ttl fOR Ic or It C0I{P[|IAII0IIS

(5o1ved for Iire using IR-55 l{ethods)

JAr{t5 RMR Col{|,{tRCt cillTtR

PR0P05i0 8t{P

tuIuRt 0tvtL0Pl{tllt

Subarea descr. Ic or It line (hrs)I
I
t
I
t
I
t
I
I
I
I
I
I
l

0.27Ic
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Quick IR-55 Ver.5.46 5/li:
Ixecuted: 10:03:10 04-?5-1996

JAI{is RMR Col{f{tRct ctt{ItR
PR0P05[0 8l{P

tx I5I I llG C0il0 I I t0tls

RtJilofr cuRvt llultEtR 0AIA ....'....:

Conposite lrea:

tRt A ct{

S|JR[AC[ 0ISCRIPIIO|I (acres)

tx. uft0tv. I0 BltP LocAIIoll, c l.?0 l0

tx. t,il0tv. I0 Bl{P L0clTI0l{, D 1.30 7?

c0tlPosllr ARIA ---) 14.50 73.5 ( 14 )
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Quick IR-55 Ver.5.46 S/ff:

Ixecuted: l0:03:10 0{-?5-1996

JAl,ttS RIl{tR C0ltl{tRCt CtllItR
PRoPoSt0 EllP

txlsIilrG c0t{0III0ll5

RUilOfT CUR|,T I{Uil8IR SUI{IIARY

Subarea Area Cll

Oescription (acres) (xeighted)

11.50 14
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FUTURE CONDITIONS
INFLOW HYDROGRAPH
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Quick TR-55 Version: 5.46 5/l,l: Page I

Return frequency: 2 years

IR-55 TAOULAR I|YOROORAPII I{IilIOO

Iype Il. 0istribution
(24 hr. 0uration Storn)

Ixecuted: 04-25-1996 09:01:l{
llatershed file: --> C:\P0!I0PAC|(\95016-28\tUI|lRt .}{OP

Hydrosraph file: --) 0:\P0|{0PAC|(\95016-?8UUI-?.tlY0

JAiltS RMR C0ill'ttRct Cil{TtR

PROPOSEO 8I{P

IUIURE OTViLOPI{II{T

)))) lnput Paraneters Used to Conpute Hydrograph <<<<

Subarea

0escr ipti on

ARTA CII

(acres)
Ic r It Precip. I Runoff la/p
(hrs) (hrs) (in) i (in) inpui/used

t
I

5{.10 86.0 0.30 0.00 3.36 i 1.9? l.l .10

Iravel tine froE subarea outfall to corposite ratershed outfall point.
-- Subarea rhere user specified interpolation betxeen Ia/p tables.

Iotal area = 54.70 acres 0r 0.08547 sq.ni
Peak discharge = 11{ cfs

)))) [s6puter ilodifications of Input Paraneters (((((

Subarea

0escri p ti on

Input Values Rounded Values la/p
Ic I It ic I Tt Interpolated la/p
(hr) (hr) (hr) (hr) (Yes/l{o) l{essases

0 . ?7 0 .00 0 .30 0.00 Conputed Iaip < .l

I Iravel tile fror subarea outfall to conposite xatershed outfall point.
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Quick IR-55 Yersion: 5.46 5/t{: Page 2

Return frequency: ? years

IR-55 IAB|.,LAR I|YOROoRAPII TIII|OO

Iype Il. 0istribution
(?1 hr. Ouration Storn)

Ixecuted: 04-25-1996 09:01:14

l{atershed file: --> C:\P0I|0PAC|(\95016-28\fUTURI .l'l0P

Hydrosraph file: --) C :\P0I{0PACK\95016-28\f|JI-2.l|YO

JAr{t5 RI\'TR C0t{r{tRCt CillItR
PROPOSIO BI{P

fUIURt 0tlJiL0Plttt{I

>>>> Sunnary of Subarea liles to Peak <<((

Peak Discharge at line to Peak at

Conposite 0utfall Coaposite 0utfall
Subarea (cfs) (hrs)

Conposite liatershed lr4
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Quick iR-55 Version: 5.{6 5/t{:

TR-55 IABIJLIR l|YOROGRAPI| IITTIIOO

Iype II. 0istribution
(21 hr. Ouration Storn)

Ixecuted: 04-?5-1996 09:01:11
l{atershed file: --> C:\P0I{0PAC(\95016-?8\tUTURt .l{0P

Hydrosraph file: --r C:\P0I{0PAC|(\95016-?8\ftJI-2.llY0

JAI{IS RMR C0t{lrtRCt Cil{ItR
PRoPoSt0 8t{P

ftJluRt 0tvtLoPiltilI

Corposite Hydrograph Sunoary (cfs)

Page 3

Return frequency: ? Years

Subarea

0escription
12.? 12.3 l?.{
hr hr hr

t1.0
hr

13.4 13.6 13.8

hr hr hr

16.0 16.5 17.0 17.5

hr hr hr hr
14.0

hr

il.3 11.6 il.9 12.0 12.l
hr hr hr hr hr

72040 il1Il{

Iotal (cfs) t?0{0 i5 il{I t4

Subarea

Oesription
12.5 t?.6 l?.1 1?.8 r3.0
hr hr hr hr hr

13.2

hr

t0llIJl925

Iotal (cfs) {8 l01tt925

Subarea

0escr i pti on

14.3 14.6 15.0 15.5

hr hr hr hr

Iota I (c fs )

Subarea

Description

r8.0 19.0 ?0.0

hr hr hr

2?.0 26.0

hr hr

a(

Total (cfs)
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Page I

Return frequeneY: l0 Years

IR-55 TTEULTR IIYOROGRAPII }tTII|OO

iype I I. Distribution
(?{ hr. 0uration Storr)

[xecuted: 04-?5-1996 09:07:14

tlatershed file: --> C:\P0t{0PAC|(\95016-?8\tUT|JR[ .l{0P

Hydrosraph f ile: --) C:\P0I{OPAC|(\95016-28\fUI-l0.llY0

JAI{[5 Ri1ltR Coltl{tRct ctllTtR

PR0P05t0 Bl'lP

fuIIJRt 0tvtL0Pl{tt{I

)))) Input Paraneters Used to Corpute l|ydrograph <<<<

$ubarea rlR[A Cil

0escription (acres)
Ic r Tt Precip. ! Runoff Ia/P

(hrs) (hrs) (in) I (in) inPut/used

54.?0 86.0 0.30 0.00 5.04 i 3.50 I.06 .10

r lravel tire froa subarea outfall to corposite ratershed outfall point.

I -- Subarea there user specified interpolation betleen la/p tables'

Iotal area = 54.70 acres 0r 0.08547 sq.ni

Peak discharge = 202 cfs

>>>> Conputer llodifications of Input Paraaeters (((((

Input Values Rounded Yalues Ia/P

Subarea Ic r It Tc r it Interpolated la/p

0escription (hr) (hr) (hr) (hr) (Yes/lio) l{essages

0.2t 0.00 0.30 0.00 llo Conputed Ia/p < .l

t lravel tine from subarea outfall to composite watershed outfall point.
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I Quick TR-55 Version: 5.16 S/tt: . Pase ?

I Return trequencY: 10 Years

IR-55 IAEULAR I|YOROGRAPI| I{TTI|OO

r (llT,:'o,l:;il'1il::,

I [xecuted: 0{-25-1996 09:07:11

t ilatershed file: --> C:\P0ll0PtCl(\95016-28\ft,T|JRt 'l{0P

Hydrosraph f ile: --) C:\P0I|OPACK\95016-?8\fUT-10'l|YO

r '^"'*'llhl3lil'lil "*"*

I 
UTURI 0tvtL0Plttlli

I

>>>> Sunnary of Subarea Tiaes to Peak ((((

Peak Oischarge at line to Peak at

Conposite 0utfall Corposite 0utfal'l

Subarea (cfs) (hrs)

?0? 1 2.1

Corposite llatershed ?02 l? '2

I
I
I
I
I
I
t
I
I
I
I
I
I
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Quick IR-55 Yersion: 5.46 S/l{:

IR-55 TAEULAR IIYOROORAPI| I{ITIIOO

Iype II. 0istribution
(2{ hr. 0uration Storn)

Ixecuted: 0{-?5-1996 09:01: l{
llatershed file: --r C:\P0II0PAC|(\95016-2S\[UIIJR[ .ll0P

l|ydrosraph file: --) C:\P0t{0PAC|(\95016-28\ftJI-l0.tlY0

JAI{ts RMR C0l{l{tRct ctllltR
PRoPoSt0 8l{P

ftJIURt 0ivtL0Plttl{I

Corposite tlydrograph Sunnary (cfs)

Paqe 3

Return Irequency: l0 Years

Subarea

0escr i pti on

il.0 11.3 11.6 11.9 l?.0 12.1

hr hr hr hr hr hr
12.2 12.3 12.1

hr hr hr

1?.5 12.6 12.? 12.8 13.0 13.2 13.4 13.6 13.8

hr hr hr hr hr hr hr hr hr

1{tlll?{345985

t1I5t?59

8 l? 35 70 134 ?02 IJ'202

Iota'l (cfs) I 12 35 l0 134 202 l3l202

Subarea

0escr i pti on

Iotal (cfs)

5ubarea

0escr i pti on

16.5 11.0

hr hr
14 .0

hr

14.3 14.6 15.0 15.5 16.0

hr hr hr hr hr

r7.5
hr

l0llr3

Iotal (cfs) IJ ll 10

Subarea

0escript ion

18.0

hr

?6.0

hr
19.0 20.0 ?2.0

hr hr hr

Iotal (cfs)
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Quick TR-55 Version: 5.46 5/l|: Page 1

Return frequency: 25 Years

IR-s5 IABI,TAR }|YOROGRAPl| I,IITl|OO

Iype II. 0istribution
(2{ hr. 0urat'ion Storn)

(xecuted: 04-25-1996 09:07:14

l{atershed file: --> C:\P0il0PAC(\95016-?8\fUIURt .ll0P

Hydrosraph file: --) C:\P0||OPAC|(\95016-?8\fUI-?5.t|YO

tAt{ts RIYTR cor{r{tRci cil{ItR
PROPOSIO 8}{P

ftlIURI otvtl0PllillI

)))) Input Paraneters lJsed to Conpute l|ydrograph <<<<

Subarea ARIA Cl{ Ic t It Precip. i Runoff la/p

0escription (acres) (hrs) (hrs) (in) i ( in) input/used

5{.?0 86.0 0.30 0.00 6.24 i 4.64 I.0s .10

- 
r Travel tile froa subarea outfall to conposite xatershed outfall point.

I 
I -- Subarea rhere user specified interpolation betneen la/p tables.

Total area = 54.70 aeres 0r 0.08541 sq.ni
Peak discharge = 268 cfs

t

)))) Corputer |lodifications of Input Paraneters (((((

I Subarea 
tl:" tltii' Rounded l'll" ,.,.11{1,,.0 ra/p

I Oescription (hr) (hr) (hr) (hr) (Yeslilo) l{essases

0.2t 0.00 0.30 0.00 llo Conputed la/p < .1

r Iravel tine fron subarea outfall to conposite ratershed outfall point.

I

T

t
I
I
I
I
I
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Quick IR-55 Version: 5.46 5/ll: Page ?

Return Irequency: 25 Years

TR.55 IASULAR IIYOROGRAPI| IITII|OO

Iype tl. 0istribution
(?4 hr. 0uration Storm)

Ixecuted: 04-25-1996 09:07:14

llatershed file: --> C:\P0|{0PAC|(\95016-28\t|JTURt'll0P

Hydrosraph file: --) C:\P0tlOPACK\95016-?8\fUI-25'l|YO

lAt{ts RIvtR coillltRct cttlTtR

PROPOSTO BI{P

rtJItJRt 0tvtL0Pllti{I

>>>> Sunrary of Subarea Tires to Peak ((((

Peak Oischarge at Tine to Peak at

Conposite 0utfall Conposite 0utfall
Subarea (cfs) (hrs)

?68 12.?

Copposite l{atershed 268 12.?

I
I
I
I
I
I
I
I
I
t
t
I
I
I
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Quick IR-55 Version:5.{6 5/l{:

IR.s5 IASULAR I|YOROORAPI| IITII|OO

TYPe II. 0istribution
(?1 hr. |)uration Storr)

[xecuted: 04-?5-1996 09:01:14

tlatershed file: --> C:\P0ll0PAC[\95016-tS\fUIiJRI't{0P

Hydrosraph file: --) C:\P0tt0PAC[\95016-28\flJT-25't|YO

JAt{tS RMR C0l'tttRCt Ctl{ItR

PROPOSTO BI{P

ftJIlJRt 0tvtLoPl{tlll

Corposite Hydrograph Suanary (cfs)

Page 3

Return frequencY: 25 Years

Subarea

0esr i pti on

11.0 ll.3 ll.6 11.9 1?.0 1?.1

hr hr hr hr hr hr

l?.2 12.3 12.4

hr hr hr

r?.5 1i.6 l?.? 12.8 13.0 13.2 13-4 13.6 13.8

hr hr hr hr hr hr hr hr hr

l8264558112

17.0 17.5

hr hr

11 16 47 93 lt? 268 t8?260

Iotal (cfs) lt 16 41 93 l7l 268 r82268

Subarea

0escription

Iotal (cfs) ll2 l8233258t8

Subarea

0escription

14.0 14.3

hr hr

14.6 15.0 15.5 16.0 16.5

hr hr hr hr hr

10l1t?13tlr7

Iotal (cfs) il 10il12IJ

Subarea

0escripi.ion

r8.0 19.0

hr hr

?0.0 2?.0

hr hr

?6 .0

hr

Ioial (cfs)
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Quick iR-55 Version: 5.46 5/l{: Page 1

Return frequencY: 100 Years

IR-55 TAEULIR I|YOROGRAPI| I{TIHOO

Iype II. 0istribution
(21 hr.Ouration Storn)

Ixecuted: 0{'?5-1996 09:0?: l4

tatershed file:'-r C:\P0||OPAC|(\95016-28\fUIlJRt't{0P

llydrosraph file: --) C:\POI|OPACK\95016-?8\fUI-100'l|YO

JAt{t5 RIVtR C0l{l'ltRct ctllTtR

PROPOSTO BI4P

rtJllJRt 0tvtL0Pt{illl

>>>> tnput Paraneters Used to Conpute tlydrograPh (<(<

I $ubarea AREA Cll Ic r It Precip. I Runoff la/p

I Oescription (acres) (hrs) (hrs) (in) i (in) inPut/used

51.70 86.0 0.30 0.00 t.68 i 6.02 1.04 .10

r lravel tire fron subarea outfall to conposite natershed outfall point.

I -- Subarea $ere user specified interpolation betleen Ia/p tables'

Iotal area = 5{.10 acres 0r 0.08547 sq.ri
Peak discharge = 348 cfs

)))) Conputer l{odifications of Input Paraneters (((((

Input Values Rounded Values Ia/P

Subarea Ic r It Ic I Tt Interpolated la/p

I oescription (hr) (hr) (hr) (hr) (Yes/llo) l{essaees

t
r Travel tine fron subarea outfa'll to conposite natershed outfall point.

I
I
I
I
I
I

I
I
I
I

!
I
I
I
I
I
I

0.?? 0.00 0.30 0.00 llo ( .luted
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Quick TR-55 version: 5'46 S/fl: 
Return frequen.r, lii'rlr*

IR.55 IABULAR ttYOROORAPtl I{TI}|OO

Iype II. 0istribution
(?4 hr. Ouration Storn)

Ixecuted: 04-?5-1996 09:0?: l4

tlatershed file: --> C:\POI{0PAC|(\95016-2S\fUTIJRI'tOP

llydrosraph file: --> C:\P0il0PACK\95016-?8\fUI-100't|YO

JAr{ts RlvtR c0l{l{iRct ctllTtR

PROPOSTO BI{P

fl,It,R[ 0tvil0Pl{tllI

))>) Sunnary of Subarea lines to Peak <<<<

Peak Oischarge at line to Peak at

Conposite 0utfall Conposite 0utfall

Subarea (cfs) (hrs)

34t 12.2

Cooposite llatershed 348 l2'2
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Quick IR-55 Version: 5.46 S/il: Page 3

Return frequency: 100 Years

TR-55 TABUTAR IIYOROGRTPII I{iTIIOO

Iype II'. 0istribution
(24 hr. 0uration Storn)

Ixecuted: 01-?5-1996 09:01:14

llatershed file: --> C:\P0l{0PAC|(\95016-?8\fUIURt .l{0P

Hydrosraph file: --> C:\P0II0PAC|(\95016-28\flJI-100.t|YO

JAllf$ RMR C0t{t{iRct cillltR
PRoPoSt0 8t{P

ttJIURI 0tvtl0Pl{tfiT

Conposite Hydrograph Sunmary (cfs)

Subarea

[}escription
il.0 ll.3 11.6 11.9 12.0 12.1

hr hr hr hr hr hr
t2.? 1?.3 12.4

hr hr hr

t0 14 ?l 61 1?l 230 3{8 ?363{8

Iotal (cfs) t0 l{ 2t 6l l?l ?30 348 ?36348

Subar ea

0escr i p t'ion

12.5 12.6 1?.7 l?.8 13.0 13.? 13.4 13.6 13.8

hr hr hr hr hr hr hr hr hr

r5.5 16.0 16.5 1?.0 17.5

hr hr hr hr hr

Total (cfs) t46

24?64l75r01146

34tl
{l59l5t0l

Subarea

[)escription
14.0 14.3 14.6 15.0

hr hr hr hr

l010ilt2l416lg12

l0l0lltl1{l6t9

t7tl

Total (cfs) 17(( t?It

Suba r ea

0escription

r8 .0 19 .0 ?0 .0

hr hr hr

22.0

nr

26.0

hr

Iotal (cfs)
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IOIAL Ill'tt (hrs) 0.55
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Quick IR-55 Ver.5.46 5/l{:

[xecuted: 09:53:39 0{-?5-1996 c:\pondpack\95016-?8\tXISI'TCI

JAl,ttS RlvtR coill{tRct ctilltR
PROPOSTO BIIP

T)(ISI Il{G 0tviLoPlltl{I

Ic C0I{PUIAIl0llS fOR:

Sl|ttT fl0ll (Applicable to Ic only)
Segrent I0

Surface description
l{anning's roughness coeff., n

flon length, L (total < or = 300)

fuo-yr ?4-hr rainfall, P2

Land slope, s

0.8

.Og7 r 1nr[)
f:

0.5 0.1

Pl rs

sfiALL0T C0llcillIRAIt0 fL0T

Seglent I0
Surface (paved or unpaved)?

flon length, L

llatercourse slope, s

0.5

lvg.V= Csfr (s)

there: Unpaved Csf = 16.1345

Paved Csf = 20.328?

I=L/(3600rl,)

ct|Ar{lrtL tL0l{

Segrent I0

Cross Sectional flon Area, a

letted perineter, Px

Hydraulic radius, r = a/Pr

Channel slope, s

l,lanning's roughness coeff ., n

= 0.13

Unpaved UnPaved

ft 900.0 300.0

ft/ft 0.0300 0.0470

ft/s 2.7946 3.1979

hrs 0.09 + 0.0? = 0.ll

l{000 5

0.1000

ft 1 50.0

in 3.100

ft/ft 0.0260

sq. ft 0.00

ft 0.00

fr 0.000

ft/ft 0.0000

0 .0000

?13 | 12

1.49 x r x s

n

flow length, L

i. L / (360orv)

fils 0.0000

hrs

0

0.00 = 0.00
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I Quick IR-55 Ver.5.46 Si!l:

dxecuted: 09:53:39 0{-25-1996 c:\pondpack\95016-2S\tXISI'ICI

I
I
I
t
I
t
I
I
t
I
I
I
I
I
I
t
t
I

SIJI{I{ARY SllttI f0R Ic or Tt C0l{P|JIAIIOtIS

(Solved for Iire using IR-55 l{ethods)

JAI{ts RMR C0l{lltRci cillltR
PR0P05t0 8l1P

txlslll{6 0tvtl0Pl{il{I

Subarea descr. Ic or It line (hrs)

Ic 0.55
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I Quick TR-55 ver.5.16 5ll{:r Executed: 10:01:5t 04-25-1996

I 
JAilts RtvtR cot{t{tRct ctt{ItR

t
I

Rt,I{0[t ctjRvi l{ul{BtR 0ATA

I ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
I

- CorPosite Area:

I
ARIA cll

I
I
t
t
I
I
I
I
I
I
I
T

SIJRIACI 0ISCRIPII0I{ (acres)

I

PR0P05t0 8l4P

t|JluRt c0t{0lTIoils

0rvtLoPt0, B s0lL
otl|tL0Pt0, c s0lL

0t'ltL0Pt0, 0 s0lL

1.00 19

34.70 86

I 6.00 89

c0ltP0slit ARIA ---) 54.70 86.1 ( 86 )
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Quick IR-55 Ver.5.16 5/l{:
Ixecuted: 10:01:58 04-25-1996

JAr{is RMR Cot{l{tRct cillItR
PROPOSIO BIIP

fUIURt c0fi0liloil5

Sub ar ea

0escr i p t'ion
Area Cl{

(acres) (reighted)

8654.10
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VOLUME CALCULATIONS
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. v0L

I
I
I
I
I
I
t
I
I
I
I
I
T

I
I
I
t
I
t

P0l{0-2 Version: 5. I 7

5/r{:

JAliltS RMR C0lll'{tRCt Ctt{TtR

PRoP0St0 8t{P

PRoP05t0 coilI0uRs - tARTl|Eil 0Ar,t

RtVI$[0:4-17-96

cALCULATE0 04-?5-1996 l0:?9:34
D I5K f ILt: C: \P0t{DPACK\95016-28\1,{00-4

Planimeter scale: 1 inch = ?5 ft.

Iievaiion
(ft)

Planimeier
(sq.in.)

x

Vol usle

(cubic-ft)
Volume 5um

(cub'ic-ft)
Area Al+A2+sqr (AlxA2)

(sq. ft) (sq. ft)

18.00

20.00

?2.00

24.00

24.00

25.00

26.00

?8.00

30.00

32.00

34.00

36.00

33.95

40.07

46.73

53.93

61 .63

65.6?

69.86

7 8.67

89.4?

100.5r

113.45

131.50

u

46,209

54,201

62,860
tl

39,759

4?,330

92,778

1 04,990

1 1 8,642

133,647

152,958

U

46,209

100,410

r63,270

163,270

203,0?9

?45,359

338,137

443,127

561,?69

695,415

848,373

21,211 0

25,046 69,314

29,?09 81,301

33,?05 94,289

38,519 108,?55

4i,01? 119,277

43,66 1 1 26,989

49,17? 139,1$8

55,890 157,485

6?,819 117,962

70,909 200,4t0

8?,187 ?29,436

[]evations f{ith Areas Interpolated Irom

The Closest fuo Planimeter Read'inqs

2i .25

32.57

47,06t 136,060

65,075 191,831

56,692 302,050

36,448 598,2 1 6

IA = (sq.rt(Areal ) t ( (ti-tl)/(t?-t1))x(sq.rt(Area2)-sq.rt(Areal)) )

where: [1, [2 = C]osest two elevations with planimeter data

ti = flevation at nhich to interpolate area

Areal,Area2 = Areag computed for t1, [2, respectively
IA = lnterpolated area for Ii

x lncremental volume conputed by the Conic tlethod for Reservoir Volurrles.

Volume " (1/3) I (fL2-tLl) t (Area1 + Area? + sq.rt.(ArealxArea2))

nhere: ILl, [12 = Lower and upper elevations of the increment

Areal,Area2 = Areas computed for [11, [12, respectively
Volume . lncremental volume between [Ll and IL2
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OUTLET STRUCTURES

JR038_JAMES_RIVER_COMMERCE_CENTER - 351



1

8

5

{
0

1

7+
2+
3?
6

I
I
I
t
t
I
I
T

t
I
I
t
I
I
I
t
I
t
t

0utlet Structure file: Bt'lP1 .5TR

P0t{0-2 Version:5.17 5/t{:
0ate [xecuted: Time [xecuted:

xxxtltxtxttxlxlxtrtxtxxxxxxxx

JAttts RIVTR C0ttt'rtRct ctflTtR
PROPOSID BI{P

TARIt|TII OAI'I I{/ T}'IIR. 5P ILLHAY

xxtttxxlxxxttxxxxxxxxxxxxxlxl

0utlet Structure tile: C:\P0|{0PACK\95016-?8\$t{Pl

Planjmeter Input file: C:\P0tl0PAC|(\95016-28\l,l0D-4

Rating Table 0utpui File: C:\POtIDPAC|(\95016-28\8t'tPl

l{in. ilev.(ft) = 25 l{ax. ilev.(ft) = 36 Incr.(ft) = .5

Additional elevatjons (fi) to be included'in table:
xxxxxxxxtxtxttxxxxxxxxtxl{

xxxxxr{xttrrrtttrxxxtlxxxxxxxrxttxrrxxtxlttttx

sYsItt'l coililtcTI\ltIY
xIxxxxxxxtlxxxxx{xxxxt[*xx{xd{xxxxxtxxlxxlxxxx

Structure l{0. Q lable Q Table

. s1R

. v0L

. Pf10

0RIf ICt-VC

ORITICI-VC

SIAt{O PIPi
ORIFICI-VC

I{I I R-XY

1 -)
8 -)
5 -)

-)

0utflori rating table su{nrrrary

C : \P0i{0P ACK \9 5016 -? 8\B|1P 1

was stored in fi le:
.Pit0
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t
I
t
I
I
I
I
I
T

t
t

0utlet Structure Fi Ie: Bl,lPl

P0ll0-? Version: 5.li
0ate lxecuted:

. STR

s/il:
Iime [xecuted:

txxttrxxrrxttttxxrtxxlrtxxrxx

JAl,ltS RIVTR C0t'tl{tRCI CtllTtR

PR0P05t0 BilP

tARI||ilt 0A|t t{/ tttER. SPItLtlAY

{ xxrt trxrx rrxx xx rxxxxxt xxxt xx

>>>>>> $tructure I'lo. I ((((((
(lnput 0ata)

0RI r ICt-VC

0rifice - Vertical Circular

t 1 el ev. (ft) ?

t2 elev. (ft)?
0r'ifice coeff .?

Invert elev. (ft)?
Datum elev. (ft)?
0 i arneter (f t) ?

26.0

36.001

25.0

1.0
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T

T

I
t
t
I
I
I
I
t

0utlet Structure Fi le: Bl'lP1

P0l'10-2 Version: 5. l7

Date Ixecuted:

.5IR

5/il:
Iime Ixecuted:

r rxxx{xx ttrxltx x xrxr rlxxxxr x x

JAI'ltS RMR C0t'ttltRCt Ctl'lTtR

PRoP05t0 8t4P

iART}Itt{ 0Ar{ |tt/ il{tR. SPILLt{AY

Irrrrllxxxtrxxrxxltrlxxxxxrtr

)))))) Structure f{0. 7 (((((<
( Input 0ata)

0RIftct-vc
0rifice - Vertical Circular

tl elev. (ft)?
tZ elev. (ft)?
0rifice coeff.?
Invert e1ev. (ft)?
Datun el ev. (ft) ?

0iameter (ft)?

31.21

36.001

.D

29.96

30.585
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T

T

I
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I
I
I
I
t
I
I
T

T

t
I

0utlet Struciure File: Bl,lPl

P0l'10-2 Version: 5.17

Date Ixecuted:

. STR

s/ri:
Time Ixecuted:

txlxxxxxxxtrtxtxtxxl{txlxxxxx

JAI.|TS RMR Cot{HtRCt Ct|lTtR

PRoP0St0 8t,|P

TART|tTI'I DAI.I t{/ TIITR. 5P ILLIIAY

txxxxrtxxttxttrxxxlrxtlxxtxxx

)))))) Structure l,lo. 2 ((((((
( Input 0ata)

STAt'{O P IPI
Stand Pipe nith neir or orifice

t 1 elev. (ft) ?

t2 elev. (ft)?
Crest e1ev. (ft)?
Oiameter (ft)? 5.0

lleir coefficient? 3.3

0rifice coefficient? .6

Start transjtjon e1ev.(ft) 0 ?

Transjtjon hejght (ft) ?

32.57

36.001

32.5i
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0utlet Structure F ile: Bl'lP1

P0ll0-2 Version: 5.17

0ate fxecuted:

. STR

5/r{ :

Iime Ixecuted:

txxxtxtxtttxtttttxtxxxtxxxtxr

JAt{ts RI\,TR Coilt{tRCt CtftItR
PRoP05t0 8r{P

tARTtttft 0Ail hu il{iR. SPILLT{AY

xrxrrxxxxxrx{txxxtttxttrrxxtx

)))))) Siructure flo.3 ((((((
(lnput 0ata)

0RIftct-vc.
0rifice - Vertical Circular

t1 elev. (ft)?
i2 elev. (ft) ?

0rifice coeff.?
Invert elev. (ft)?
0aiun elev. (ft)?
0i ameter (ft) ?

3?.57

36.001

.6

t9

1,5

3.0
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0utlet Siructure file:

P0N0-? Version:5.17
Date [xecuted:

BIIP 1 .sIR

5/l{:
Iime Ixecuted:

xxxxxxxrrrtxxxxttttxrxxxxrxxx

JAt'tts RIvtR c0r{t{tRtt cillTtR
PRoP0St0 8t'tP

tARTt|tl{ 0Att lf / ililtR. 5P ILL}lAY

rxrxrxxxttxttrxrrxtxxlxtxtxxx

>>>>>> Structure |lo. 6 ((((((
(lnput 0ata)

III IR.XY

l,{eir - 0efined by X, Y Coordinates

il (ft) =33.{7 r? (ft) = 36.001

X dist. (ft) Y elev. (ft)

0 38

9 .06 33 .47

14.06 33.41

23.12 38

JR038_JAMES_RIVER_COMMERCE_CENTER - 357



t
I
I
I
I
t
t
I
t
I
I
t
I
I
I
I
t
t
I

0utlet Struciure iile: BllPl .5TR

POl{0-2 Vers'ion: 5. 17

0ate txecuted:
5/r{:

Time Ixecuted:

ttlxtxtxxxxtxtxrxtt{xttxtxxtl
JAili5 RIVTR C0r{iltRCE CfliItR

PROPOSTD BI{P

tARIlttt{ 0Ail ri/ ir{tR. 5P ILLl|AY

txxltxtt xxxt t xx x xrxxxx tt{ ttx x

0utflon Rating lable for Structure $1

0RIFICt-VC 0rifice - Vertical Circular

ilevation (ft) Q (cfs) Computation l{essages

?5.00

25.50

26.00

26.50

?7.00

21 .50

?8.00

28.50

29.00

29.50

30.00

30.50

3 t .00

3r.50
32.00

32.50

33.00

33.50

34.00

34.50

35.00

35,50

36.00

0.0

0.0

?.1

3.8

4.6

5.3

0.u

6.6

,.1
7.6

8.0

u.l
8.9

9.3

9.6

10.0

10.4

10.7

11.0

il.3
11.i
12.0

ll.J

[ < [1=26.0

[ ( [1=?6.0

ll ".5
fl =1.0
[l =1.5
l{ =2.0
i.l =?.5
ll =3.0
ll =3.5
l| =4.0
|l .4.5
u-(nil -J. U

|1 =5.5
|1 =6.0
f| =6.5
l| =7.0
il =7.5
|| .8.0

il .8.5

fl "9.0
|i =9.5
ll "10,0
|| =10.5

C =.6 A =.7853982 sq.fi.
l| (ft) . Table elev. - 0atunr elev. ( 25.5 ft )

Q(cfs).CrAxsqr(2gx|l)
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I

0utlei Structure ['ile:

P0t{0-2 Version: 5.17

Oate txecuted:

8t'lP 1 . SIR

5/ti:
Time Ixecuted:

rxxxxrxtxrxf xxxtxxxxxxIIxrrxr

JAt{ts RMR C0r,il{[RCi Ctt{TtR

PROPOSiO BIIP

tART||tft 0Ait td/ ilttR. sPILLI,IAY

xtxxtttxxxxxxtrxtxr{txrrtxxlx

0utf'lon Rating Iable for 5tructure $7

0RIflCt-VC 0rifice - Vertical Circular

tlevation (ft) Q (cfs) Corrputation llessages

25.00

25.50

26.00

26.50

27 .00

27.50

28.00

28.50

29.00

29.50

30.00

30.50

31.00

J I . ]U

32.00

3?.50

33.00

33.50

34.00

34.50

35.00

35.50

36.00

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

5.i
t.u
0.2

9.2

10.1

10 .9

11,7

12 ,4

13,1

13.8

< [1=31.21
( t1=31.21
< [1=31.21
( [1=31,21
( Lt:Jt.{l
< [1=31,21
( [1=31.21
< il=31.21

t < tl=31.21
[ ( t1=31.21

[ < t1=31.21

t < il=31.21
t < t1=31.21

l| =,915
|| =1.415
tl =1.915
tl =2.415
ll =2.915
tl =3.415
tl =J .5 I)
l| =4.415
i| =4. 915

ll =5.415

C . .6 A = 1.227185 sq,ft.
|1 (ft) = Iable elev. - 0atum elev. ( 30.585 ft )

Q(cfs).CIAxsqr(29xtl)
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0utlet Struciure File: Bf{P1 .5IR

P0l{D-2 Version:5.17
0ate [xecuted:

5/N:

Iime Ixeeuted:

Itxxtxttxxtxt{rxxxxrxIxtttxxt

JAt{ts RMR Cot{ttIRct ciltTtR
PROPOSTD BI.IP

IARTl|III OAI.I II/ IilIR. SPILLI{AY

xx{xtxrxxtxrxttxxxxtxxttxttxx

0utflox Rating Table for Structure $2

SIAl{D PIPt Stand Pipe with neir or orifice flon

rxxrx IilL[T c0t{TR0L AsslJi{[o xt{xx

tlevaiion (ft) Q (cfs) Computation llessages

25.00

25.50

26.00
,f, qn

27.00

27.50

?8.00

28.50

29.00

?9.50

30.00

30.50

31 .00

31.50

32.00
11 6fr

33.00

33.50

34.00

31.50

35.00

36.00

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

14.6

46.5

88.6

IJ I.J
147 .1

161.8

i75.1

< Inv.il.= 32.57
( [1=32.57
( E1=3?.57
( [ I =32.57
< [1=32.57
< il=32.57
< tl=32.57
( il=32.57
< t1=3?.57
( il=32.51
< [1=32.57
< [1.3?.57
< [ l=32,5i
< t1=32.51
( il=3?.57
< [1"32.57

lleir: l| =.13
l{eir: tl =.930
ileir: [l =1.43
0r'if ice: H =1.93
0r'ifice: ll =2.43

0rifice: |l =2.93
0r'ifice: H =3.43

fleir Cn = 3.3 iieir length = 15.70796 ft
0r'ifice Co..6 0rifice area = 19.63496 sq.ft.
Q (cfs) = (Cw x L x |1xx1.5) or (Co x A x sqr(2x9xl|))
l{o transition used, transition height = 0.0

lleir equation - 0rjfice equation 0 elev.= 34.39386 ft
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0utlet Structure fiie:

P0ll0-? Version: 5. l7

0ate lxecuted:

BIIP 1 . STR

5/r{:

Iime lxecuted:

txxxxxxxxxx{xxxxxxx{xtrxx{xxx

JAt{ts RMR C0nt{tRcr ct}rItR

PROPOSTO BI,IP

tARTl|rt{ 0Ar{ ||/ il{tR. SPIL$tAY

txtxIrttx xxtxNtx x tt xxxxt xtttx

0utflon Rating Tabie for Structure $3

0RIflCt-VC 0rifice - Vertical Circular

tlevation (ft) Q (cfs) Computatjon l,lessages

25.00

25.50

26.00

26.50

27.00

t,.tu
28.00

28.50

29.00

?9.50

30.00

30.50

31.00

31.50

3?.00

JI.lU
33.00

33.50

34,00

34.50

35.00

35.50

36.00

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

191.0

192.5

194.0

195.5

197 .0

198.5

199.9

< il=32.57
( [ 1 =32.57
< [1=32.57
< [1=32.57
( il=32.57
( [1.32.5i
( [1.32.57
< [1=3?.57
( [1=32.5i
< [1=3?.57
< [1=32.57

t ( t1=32.57

t ( tl=32.51
L ( Ll:Jl,ll
t ( t1=32.57

t ( t1=32.51

tl .31.5

il =32.0
|| =32.5
|l =33.0
|"| =33.5
t| =34.0
H =34.5

:.I A=7.068584sq.ft.
(ft) . Table elev. - 0atum elev. ( 1.5 ft )

(cfs)"C{Arsqr(2gr'.,)

c

it

a
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0utlet Structure ii le:

P0l{0-2 Version:5.17
Date Ixecuted:

BI'IP 1 .sIR

s /t'l :

I'inre txecuted:

I xxtftx rxxxxx tx rxrxttxxxxxxxx

JAilES RMR C0ill{tRCi Ctt'lTtR

PROPOSID BI{P

iARlt|ill 0At1 t{/ il,ttR. sPlLLllAY

rxxrllxtxtrxtrxxxxxrrxxxttrxr

0utf'low Rating lable for Structure l6
t{tlR-XY l{eir - Oefined by X, Y Coordinates

r|rxr IilLII coliIR0L ASsufl[0 xxrxx

Ilevat'ion (fi) Q (cfs) Computation l{essages

25.00

25.50

26.00

26.50

2i .00

?7 .50

?8.00

28.50

29.00

29.50

30.00

30.50

31.00

31.50

32.00

3?.50

33.00

33.50

34.00

34.50

35.00

35,50

36.00

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

u. I

0./
20,2

10.7

68.3

103.6

< Y min= 33.47
< [1=33.47
< [1=33.47
( [1=33.47
< il=33.47
( il=33.47
< t 1 =33.47

t ( t1=33.47

[ < tl=33.47
[ ( t1.33.47
t < t1=33.47

t < t1=33.47

i ( l1=33.47

t < tl=33.47
[ < [1=33.1]
[ < [1=33.47

[ ( [1=33.47

t{(ft)=5.1?
H(ft)=7.12
il(ft)=9.120
lt(ft)=11. r2

ti(ft)=13.12
[ (ft).1 5. 1 2

l'lax. 0 (f t)=.03
l,lax. 0 (f t)=, 53

tlax. 0(ft)=1.03
l{ax. D(f t)=1 .53

llax. 0 (ft) =2 .03

llax. 0 (ft) =2 .53

JR038_JAMES_RIVER_COMMERCE_CENTER - 362



t
t
I
I
I
I
I
I
I
t
I
I
I
I
I
I
t
t
I

0utlet 5truciure fi ie:

P0t'|0-2 Version: 5. 17

0ate Executed:

BHP 1 .sTR

5/il:
T ime lxecuted:

xxtxxxxItxxxxxtxx{xttxlxxxxxx

JAlttS RMR C0l,llliRCt CtllTiR

PRoPoSt0 8ilP

tARTHET'r 0At{ |{/ riltR. 5PILnAY

t txt t x xxx ttxtxrxtr Ix xxxxl tlxx

Outflon Rating Table 8

TableS: | + 7

ilevatjon (ft) Q (cfs) Contributing Structures

25.00

25.50

26.00

26.50

27 .00

27.50

28.00

28.50

29.00

29.50

30.00

30.50

31.00

31.50

32.00

32.50

33 .00

33.50

34.00

34.50

35.00

35.50

36.00

0.0

0.0

t.t
J.U

4.6

5.3

6.0

6.6

7.1

1.0

8.0

8.5

8.9

14.9

t0.,
18.2

r9.5
?0.8

21.9

23.0

24.1

25. I

26.0

I

I

1

1

1

1

1

1

1

I

1

I r,
1+7
1 +7

1+7
I +7

117
'l +i

I +?

I t,
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0utlet Structure file:

POli0-? Version:5.ll
Oate lxecuted:

BI'IP ] . sTR

5/r{ :

Time [xecuted:

xxxxxxxtxttxttxtttxtlxxxttxxx

JAt{t5 RMR C0tlt'ttRCt CtilItR
PROPOSTO BI,IP

tARIt|iil 0Al'l il/ ttltR. 5P lLLllAY

txttxxttxxtxrxxrrxxtrtxttttxt

0utflow Rating lable 5

Iable5 = t + 2

ilevation (ft) Q (cfs) Contributing Structures

25.00

25.50

?6.00

26.50

27.00

2L50
28.00

28.50

?9.00

29.50

30.00

30.50

31.00

31.50

J{.UU

3?.50

33.00

33.50

31.00

34,50

35.00

35.50

36.00

0.0

0.0
17

3.8

4.6

5.3

6.0

6.6

7.1

7.6

8.0

8.5

8.9

14.9

16.7

18.2

34.2

6t.3
ilu.0
154.4

171.4

186.9

201.1

;
1

l
1

1

1

1

1

l
I

I

1+?
1+7
i+7
1 +7 +2

1+7+2
1 +7 +?

1 +7 +2

1 rl +2

1 +l +2

1+7+2
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I

Uutlet )tructufe tr le:

P0ltl0-? Version: 5. 17

Date lxecuted:

sl'lP1 .)lR

s/ri:
Iime Ixecuted:

xxxxlxtxrxxxxlxrxxrttxxxxxxxx

JAili5 RMR Cot{l,ttR0t Ct}lTtR

PROPOSTO BI1P

tARIt|tt't 0At'l Hl tiltR. SPILLl.lAY

xxttxttt txxxttt ttxlxt t t tttxtx

0utflon Rating Table 4

Table4: ! ? 3

tlevation (ft) Q (cfs) Contributjng Structures

25,00

25.50

26.00

26,50

27.00

27.50

28.00

{u. tu
29.00

29.50

30.00

30.50

31.00

31.50

3?.00

32.50

33.00

33.50

34.00

34.50

35.00

35.50

36.00

0.0

0.0
)1
3.8

4.6

5.3

6.0

6.6

r.l
i.6
8.0

8.5

8.9

14.9

l0.t
18. ?

7t 1

0/.J
110.6

154.4

171.4

186.9

tt).J

1

1

I

1

1

I

I

1

1

I

I

1 +7

1 +l

1+1
1+7+2
l+7+2
1 +7 i2

1 17 +2

1+712
1 +7 *2

3
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0utlet Structure li'le: Bl'fPl

P0|l0-2 Vers'ion: 5.17

0ate Ixecuted:

. STR

5/r{:

Iime [xecuted:

xxxr{rxxrtrrxxxttrxtxxxtxxrxx

JAilt5 RMR C0r{t|tRCt CtflTtR

PR0P05t0 8l'lP

tARIt|t|{ 0Al{ tU []rtR. sPiLLr{AY

rlt xl rt xxtx rtxtx xxxrx xx ttxxrl

l|xxx c0l4P05lIt 0l.JlFL0ll stJflt{ARy xxrx

tlevation (ft) Q (cfs) Contributing $tructures

25.00

25.50

26.00

26.50

27.00

2i,50
28.00

28.50

29.00

?9.50

30.00

30.50

31.00

31.50

32.00

32.50

33.00

33.50

34.00

34.50

35.00

35.50

36.00

u.u

0.0

t-t
3.8

4.6

6.0

u.u

1.1

7.6

8.0

u.)
8.9

14.9

16.7

r8.2
34.2

67.4

117.2

1i4.6
?17.1

255.2

303.5

1

1

I

I

1

1

I

1

I

1

1

| ?l

l+?
I rt
1+7+2
1+l+?+6
lll12+6
1 +i +2 +6

I +i 12 +6

I +7 +2 +6

3 +6
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t
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I
t
I
T

t

P0N0-2 Version: 5.1l 5/|l:
EXiCUTt0: 04-25-1996 1l:46:21

6tvit{ Poft0 0ATA

Page 1

Return Ireq: 2 years

xxtrtrxxxtlxxxxtxxxxxxxrtxrxxr{xl
xt
I JAI{[s RMR C0tlt'ttRct cillltRX PROPOSTO BHPx RtVlStD:4-17-96
x

I

xxtx{xxttxxxxxxxxxtxxtxlt

Inflon Hydrograph: C:\P0l{0PACK\95016-28\ftJI-2 .l|YO

Ratins Table f i le: C:\P0l{0PAC|(\95016-?8\8flP1 .Pf'l0

---- I|'l I I I AL C0t't0 I T I 0t't5----
ilevation= ?5.00ft
0utflori = 0.00 cfs
Storage = 203,0?9 cu-ft

ifttvATr0l{ I

i (ft) 
I

| ____-_-__ |

ll

IIlTIRl,l[O I AII RO|JT I}lG

COI{PUTAT IOIIS

I 2s/t i ZS/t + 0

i (cfs) i (cfs)
| ------------ I -------------

25.00

?5.50

26.00

26.50

27 .00

27.50

28.00

28.50

?9.00

29.50

30.00

30.50

31.00

31.50

3?.00

32.50

33.00

33.50

34.00

34.50

35.00

35.50

36.00

0.0

t.t
3.8

4.6
(?
6.0

6.6
7ar.l
7.6

8.0

8.5

8.9

14.9

t0.t
lB.2
34.2

67,4

11i.2
1i4.6
21?.1

255.2

0uTrLoil i

.i:l:l__i
0.0 i

siORA0t i

(cu-ft) 
I

----------i
203,029i

2?3,963 |

245,359 i

l01,ilti
290,370i

313,904i

338,137i

363,132i

399,95?i

415,6131

443,1271

47 1 ,494 1

500,716i

530,803 I

561,7681

593,6i11

626,570i

660,479 i

695,415i
731,5531

I69,0t4 i

808,0061

848,373i

1 1?7.9

1 243 .7

1363.1

1486.3

t0tJ.t
I 743. I
1878.5

2017 .4

2160.8

2309.0

246 I .8

26r9.4

2781.8

2948.9

3120.9

3298.2

3480.9

36[9.3
3863.4

4064. ?

42i2.6
448t.9
4713.2

I 127 .9

1?43.7

1365.8

1490.1

1617 .8

1i49.2
1884.5

2024.0

?167.9

2316 .6

2469.8

2627.9

2790.7

2963.8

3137 . 6

3316.4

3515.1

3736.7

3980.6

4238,8

4484.7

4i44. 1

tu t0. I

Time increment (t) 6.0 min.
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P0t{0-2 Version: 5.17 5/l{:
tXtCUIt0: 04-25-1996 11:46:21

Pond iile:
Inflon [|ydrograph:

0utflon Hydrograph:

IilTLOl{ |iYOROORAPlt

I Tlrlt i lilflor{
I (min) i (cfs)
t -------- |

tl
660.0

666.0

67?.0

678.0

684.0

690.0

696.0

702.0

708.0

714.0

720.0

726.0

732.0

738.0

744.0

750.0

756.0

i62.0
768.0

7i4.0
780.0

786.0

792.0

798.0

t04.0
810.0

816.0

822.0

828.0

834.0

840.0

846.0

852.0

858.0

864.0

870.0

876.0

882.0

888.0

894.0

900.0

906.0

9r2.0
918.0

924.0

3.00 i

4.00 i

4.00 i

5.00 i

6.00 i

6.001

7.00 i

r1.001

i6.00i
?0.00 

1

40.001

75.001

1r4.001

1r4.001

77.001

18.001

33.00 I

25.00 i

re.00l
16.00 i

13.001

r2.00 i

il.001
10.00i

10.001

10.00i

9.001

8.00i
8.00 i

8.001

7.00 i

7.001

6.00i
6.00i
6.00i
6.00 i

6.001

6.001

6.00i
5.00 i

5.00 i

5.001

5.00 i

s.00 I

5 00 i

Page 2

Return freq: 2 years

C:\P0|{0PACK\95016-28\Bt'lPl .P|{0

C: \P0l{0PAC|(\950 1 6-?8\rlJi-2 . t|Y0

C:\P0t{0PACK\95016-?8\2-0Ui1 .|iY0

ROUT It{C C0l'lPU TAI I otl 5

I1+12 i 2s/t-0 I 2s/tl0lOuIiL0llitLtvATIoili
(cfs) i (cfs) | (cfs) | (cfs) i (ft) i

---------t-___________tl-__-_____t___----__lltttl-io
8.0

9.0

11.0

12.0

13.0

r8.0

27 .0

JD. U

60.0

115.0

189.0

2?8.0

191 .0

125.0

8t.0
58.0

44.0

35.0

29.0
1( A(J.U

23.0
1t n(t.u
20.0

?0.0
19 .0

17.0

t0.u
16 .0

15,0

14.0

i3.0
l2 .0

12.0

12.0

12.0

12 .0

12.0

11.0

10.0

10.0

r0.i]
10 .0

10.0

I 127.9

1134.9

114?.9

1151.9

1162.9

1174.9

1187.9

1?05.9

1232.9

1 267 .8

1324.1

1432.4

1612 . ?

1828.6

2006.5

2117.5

2184. 1

22?t.4
2256.5

2?76.5

2290.4

2300.2

230i.9
2313.7

2318.4

2323.1

2326. I
2328.4

2329.0

23?9.7

2329.3

2328.0

23?5. i
23?7.4

23 i9 . 1

2315.8

2312.5

?309.3

2306. I

2301.9

2296. /
2291.6

2286.5

228 i ,4

??76.4

r 127 .9 i

1134.91

r 142. e i

1151.ei

1162.91

r 114. 9l

1r87.9i
1205.ei

123?.91

1?68.9i

1327.8 i

1439.11

r62r.4l
1 840.2 i

2019.6i

2131.5i

2198.5i

2?42.1i

?271.4i

2291.5i
,?nq (l

23 r5.41

2323.2 
1

2328.ei

?333.7 i

2338.4i

2342. 1 i

2343.7 i

2344.4 i

2345.01

2344.7 i

2343.3 I

2341,01

233r .7 I

2334 .4 I

2331.11

232r. B I

2324.5i

232i.31
,)?11 1r

2311 91

2306. / i

230r.ri
2296.5;

2i9i.4i

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.56

1.86

3.35

4.62

5.i7
6.58

6.97

25.00

?5.03

25.06

25.10

25.15

25.20

25. ?6

25 .34
r( tq

25.60

?5.84

26.29

27.01

27.84

?8.48

28.87

29. l0

29.25

29.35

29.42

29.46

29.50

?9.52

29. 54

29.56

29.57

29.58

29.59

29.59

29.59

29.59

29.59

29.58

29.5t
29.56

29.54

29.53

29.s2

29.50

29.48

29.4i
?9.45

29.43

?9.4?

,20

.35

7 .45

7.52

7.56

7.60

, .01

t.63
i .64

7.66

7.67

7 .67

7.67

i.0/
7 .67

7.67

7.66

7.66

/.65
7 .64

7.63

7 .62

7.61

7 .60

i.58
t.57
7 .55

i .53

t.5?
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POfl0-? Version: 5.17 5/t{:

tXtCUIt0: 04-?5-1996 1l:46:21

Pond f ile: C:\P0t{0PACK\95016-28\BftPl .Pt'{O

lnflow Hydrosraph: C:\P0l{DPACK\95016-28\ftJI-2 .l|Y0

0utflott Hydrosraph: C:\P0t{0PACK\95016-?8\2-0UT1 .||Y0

i}iTLO[ l|YDROGRAP|1

i Tiff i

I (mjn) i
I -------- |
tl

lilfL0r{ i

(cfs) i

I1+t2 i

(cfs) I

930.0

936.0

942.0

948.0

954.0

960.0

966.0

972.0

978.0

984.0

990.0

996.0

100?.0

1008.0

r014.0

1020.0

1026.0

1032.0

I 038.0

1 044.0

1050.0

1056.0

1062.0

1068.0

I 0?4. 0

1080.0

1086.0

1092.0

1 098.0

1 104.0

r110.0

1116.0

1122.0

1128.0

1 134. 0

1140.0

1146.0

1152.0

1158.0

I t0c . u

1170.0

1176.0

118?.u

1188.0

1 194,0

1200.0

5.ooi
5.00 i

5.00 i

4.00i
4.00i
4.00i
1.00i
4.00 i

4.00 i

4.001

4.001

4.001

4.001

3.00i
3.00 i

3.00 i

3.00 i

3.00i
3.001

3.00i
3.001

3.00 i

3.001

3.001

3.00 i

3.001

3.00i
3.00 i

3.00 i

3.00i
3.00i
3.001

3.00i
3.00 i

3.00 i

3.00i
3.001

3,00 i

3.00 i

3.00i
2.00 i

2.001

2.001

2.001

2.00 i

2.00 i

10.0

10.0

t0 .0

9.0

8.0

8.0

8.0

8.0

U.U

8.0

8.0

8.0

8.0

7.0

6.0

0.u

6.0

6.0

6.0

0.lJ

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

0.u

6.0

5.0

4.0

4.0

4.0

4.0

4.0

Page 3

Return freq: 2 years

ROUI II{6 CO!IPUIAI I OI{5

2S/t - 0 I 2s/t + 0 i 0ultL0t{ itL[vAII0lli
(cfs) i (cfs) I (cfs) i (ft) i

----------- I --------- I --------- |

227 1 .4

2?66.4

2261.5

2255.6

?248.8

2?42.0

2235.2

2278.5

2221 .8

2215.7

2208.6

2282.1

2195.6

2188.2

2179.8

2171.5

2163.2

l|tt.u
2i46.9
2138.8

2130.7

2122.8

2114.8

2107 .0

2099.1

2091.4

2083.7

2076.0

2068.4

?060.9

?053.4

2045.9

2038.5

203 1 .2

2023.9

2016.6

2009.5

2002.3

1995.3

1988.3

1980 .3

19t1.5

1962.7

1954.0

1945.3

1936.8

22s6.4 i

2281.4i

2276.4i

2270.5i

2263.6 
1

2256.81

2250.0i

2243.2i

2??9.8 i

22?3.2i

2216.6i

22r0.li
2202.6i

?194.2i

2185.8i

2r77.5i
?169.2i

216r.0i
?152.9i

2144.8i

2136. i i

2128.8i

?120.8i

2113.0i

2105.1i

2097.41

2089.ii
2082.01

2074.41

2066. e i

2059.4i

2051.9i

2044.5i

203i.2 i

20?9.9 i

2022.61

20r5.5i
2008.31

2001.3i

i993.3i
r984 3 

I

1975.5i

1966.71

19s8.0l

1949.31

7.50

7 .48

7 .46

1 .44

7.42

t.40
7.38

7.35

7.3r
7.2s

7. ?6

1 .?4

1 .?2

7.19

t. t0

7.13

7.10

7 .08

7.05

7.0?

6.99

6.96

6.94

6.91

6.88

6.85

6.83

6.80

6.78

6.75

6.77

6.70

6.67

6.6s

6.62

6.59

6.56

6.53

6.50

6 .47

6.43

6.39

6.3s

|.32
6.28

29.40

29.38

29.36

?9.34

29.32

?9.30

29.28

tv.tx
29.23
?0 ?1

15. tY

29.r6
29.14

29.12

29.09

?9.06

29.03

29.00

28.98

28.95

28.9?

28.89

28.86

28.84

28.81

28.78

28.75

28.73

28.t0
?8.68

28.65

28.62

28.60

?8.57

28.55

28.52

28.s0

78.47

?8 .44

78.42

28.39

28.36

28.33

?B.29

28.26

28.23
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I Page 4

Return freq: 2 years
P0l{D-2 Versjon: 5.1i 5/il:
tXtCUTt0: 04-?5-1996 1 1:46:21

I Pond File: C:\P0l{DPAC(\95016-2S\SllPl .PilO

r Inflorl t|ydrosraph: C:\POil0PACK\95016-28\fUI-2 .t|YD

0utflow 11ydrosraph: C:\P0ll0PACK\95016-28\2-0UT1 .l|Y0

II{ILOI{ t|YOROGRAPtl ROUT I i{G COI{PUTAI I OIiSI
I
I
I
t
I
t
I
I
I
I
I
I
I
I
I

i llt'lt I lt'lf L0t{

I (min) I (cfs)
t--_----- I ---------tl

r1+r2 I ZS/t-0 i

(cfs) i (cfs) 
I

-------- i ---'-------- i

1928.3

1919.9

1911.6

1903.3

1895.1

r887.0

1878.9

18i0.9
1863.0

1855.?

1847.5

r839.8

r832.2

1824.7

1817.3

1810.0

1802.7

1795.5

1788.4

1/81.3

1174.4

176?.5

r760.6

1753.9

1141.2

1740.6

1734.0

172i.5
1721.1

17i4.8
170t.5

1699.3

169 i .2

1613. 2

16/5.3

t0Dt.l
1659.7

165?.1

1 644.5

1637 . 0

1629.5

1622.2

1614.9

i60/.7
1600.6

1593.6

2S/t+0 i ot,IrLoil itLtvAIIot{l
(cfs) I (cfs) i (ft) i

t--------- t --------- |
lll

1206.0

1212.0

1218.0

1224.0

1230.0

1 236.0

I ?42.0

r 218 .0

1254.0

1260.0

1?66.0

1272.0

r278.0

r284.0

1290.0

l?96.0
1302.0

1308.0

t3t{.0
I 3?0.0

1326.0

133?.0

1338.0

1344.0

1350.0

1356,0

1362.0

r368.0

1 374 .0

1380.0

r386.0

1392.0

1398.0

1 404.0

1410.0

1416.0

1422.0

14?8.0

1434.0

1 440 .0

1 446.0

145?.0

1458.0

1464.0

14i0.0

r476.0

2.001

2.001

2.00 i

2 .00 i

?.00 i

2.00 i

2.00 i

2.00 i

2.00i
2.001

? .001

2.00 i

2.00 i

2.00 i

2.00 i

2.00 i

2.00 i

2.00i
2.00i
2.001

?.001

?.00 i

2.00 i

?.00i
2.001

?.00 i

2.00i
2.001

2.00 i

2.00 i

1 .00 i

1 .00 i

1.00i

1 .00 i

1 .00 i

1 .00 i

1.001

1 .00 i

1.00i

1 .001

1 .00 i

1 .001

1 .00 I

1.001

1 001

1 001

4.0

4.0

4.0

4.0

4.0

4.0

{.0
4.0

4.0

4.0

4.0

4.0

4.0

4.0

4.0

4.0

4.0

4.0

4.0
4.0

4.0

4.0

4.0

4.0

4.0

4.0

4.0

4.0

4.0

4.0

3.0

t.u
2.0

2.0

2.0

2.0

2.0

2,0

2.0

2.0

?.0

2.0

2.0

2.0

?.0

?.0

?8.20

?8.17

28.14

28. l1

28.08

28.05

?8.02

27.99

2i.96
27 .94

27 . 9l

?7.88

?7.85

?1.87

21.19

7t .11
,1 1l(I . a.t

27,71

?7.69

2i.66
27 .63

?7.61

27.58

27.56

?i .53

27.51

?7 .48

71 .46

27 .43

27.41

27.38

?7.35

2t .3?

?t.29
21 .26

2t .23

2t .2n

71 .11

2i . l4
27.1r

27 .08

2i.05
27.02

?7 .00

26.97

26.94

1940.81 6.?4

1932.31 6.2r

1923.91 6.17

r915.6i 6.13

1907,3i 6.10

1899.11 6.06

1891.01 6.03

1882.91 5.99

r8i4.9i 5.95

1867.01 5.91

1859.?i 5.87

1851.5i 5.83

1843.81 5.79

1836.2i 5.75

rB?8.71 5.71

182r.3i 5.6i
1814.01 5.63

1806.7i 5.60

179e.5i 5.56

1t92.4i 5.5?

1785.3i 5.49

il78.41 5.45

1771.51 5.42

1764.6i 5.38

i757.9i 5.34

r751.2i 5.31

1 744.6 I 5.28

1i38.oi 5,24

1731.5i 5.21

1725.1i 5.17

171i.81 5.13

1709.5i 5.09

1701.31 5.05

1 693.2 i 5.00

1685.2i 4.96

1677.3i 4.92

1669.5i 4.88

1661.7i 4.83

1654.1i 4.79

1646.5i 4.75

1639.01 4.71

r63r.5l 4.67

1624.2l 4.63

1616.91 4.59

1609.71 4.55

1602.d1 4.51
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P0t{0-2 Vers jon: 5. 17 5/l'l:
tXtCUTi0: 04-25-1996 11:46:2i

Pond File:
Inflon Hydrograph:

0utflou Hydrograph:

INTLOt| l|YOROGRAPlt

Page 5

Return [req: 2 years

C:\P0l'l0PACl(\95016-?8\Bl'tP1 .Pl{0

Cr\P0l{DPACK\95016-?8\fUI-2 .tlY0

C:\POfl0PAC|(\95016-28\2-0UI1 .|lY0

ROUI I t{O COI{PIJTAT I Ot{S

i I lt'tt I

i (min) 
I

I __---_-_ I
ll

r r'rf t 0r{ i

(cfs) i

---------i
I .00 i

r .001

r .001

0.001

0.00 i

0.00i
0.00 i

0.00 i

0.001

0.00 i

0.00 i

0.00 i

0.00 i

I1+12 I 2$/t-0 i ?s/t+0lOIJIFL0llltLtVAII0t{i
(cfs) I (cfs) i (cfs) i (cfs) I (ft) i

__-_---_- r | _____-_--__ t -_-,_-___ I ________- |
lttrl

1482.0

1488.0

I 494.0

1500.0

1506.0

r5r2.0
1518.0

1524.0

1530.0

1536.0

1 542.0

154B.0

1 554.0

?.0

2.0

?.0

1.0

0.0

0.0

0,0

0.0

0.0

0.0

0.0

0.0

0.0

1586.7

15t9.9

1573.1

1565.5

1556.9

1 548 .5

1540.2

t)J | .5

1523.8

nt).u
1507.9

1500.0

1 492 .3

4.46

4.42
, ?e

4.33

4.21

4.22

4.17

4.11

4.06

4.01

3.96

3.91

3.86

?6.91

26.89

?6.86

26.83

26.80

26.76

26. ?3

26.70

26.66

26.63

26.60

26,57

26.54

1q0{ 6l

r588.7i
158 r .91

1574.11

r565.51

1556.91

1548.51

1 540.2 i

1531 . I i

1 523.8 1

r515.8i
1507. e i

1500.0 i
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I
I ilii;i'f'il:l; l;ll "li,ou,,, R.tu,^n rreql'n',u,,u,.,

t
I xxrxttxtxxxxxxxxr{ s.,*4ARy 0f R'uTIri0 c'r,rpuIAII0t{s txttrttxtttrtttttr

I ll?1,1'lii,,n,,on, 3;li8il8iliiliilli-1lllfil, .il3r 
0utflox t|ydrosraph: C:\POli0PACK\95016-28\2-0UI1 .|lYD

t Startinq Pond li.S. [levation " 25.00 ft

I
I
t
I
I
I
I
I
I
t
I
I
I

{xxrx Summary of Peak 0utflow and Peak ilevation xrrxx

Peak Inf'lon . 114.00 cfs
Peak 0utflow : J.67 cfs
Peak []evation = 29.59 ft

xtxrx Sutrrtnary of Approximate Peak Storage xtrtr

Initial Storage = 203,029 cu-ft
Peak storase from storm = 

-,11|=1_::_ll
Total Storage in Pond = 420,726 cu-ft

l{arning: inflon hydrograph truncated on ieft s'ide.
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P0t{0-2 Version: 5.17 S/|'l:

tXtCUIt0: 04-25-1996 1 1:46:26

GIVII{ PO}IO OAIA

irrrvAII0t'rl 0uTrL0il I

I (ft) | (cfs) i
| --------- I --------- |

lll

Page 1

Return freq: 10 years

xrrtxxxxrtxltlxlxxxxtxltxxlxxtxll
rl
t iAilt5 RIVTR Collt'ttRct cit{ItRI PR0P05[0 Bl'lPt RtVIStD:4-17-96
x

x

txtxxxttxlxtttrxxxlxlxxrtxxltxxxl

Inflox Hydrograph: C:\P0l'|0PAC|(\95016-28\fl.lI-10 .llY0

Rating Table fjle: C:\POil0PAC(\95016-?8\Bl'lP1 .Pt'I0

---- Ir{ IT IAL CoitD I I l0liS----
Ilevation = ?5.00 ft
0utfion : !.00 cfs
Storage = 203,029 cu-ft

IilItRl'tt0 lAIt RouI IflG

COITPUTAT IOI'I5

25.00

25.50

26.00

26.50

27 .00

27.50

28 .00

28.50

29.00

?9.50

30.00

30.50

31.00

31.50

32.00

32.50

33.00

JJ " )U

34.00

34.50

35.00

35.50

36.00

0.0

0.0

7.1

3.8

4.6

).J
6.0

6.6

7.1

1.0

8.0

U.J

8.9

14.9

16.7

i8,2
Jq. {

6t .4

117.2

174.6
t11 1LIL,I

255.2

303.5

1127.9

1 243.7

tJoJ. I

1486.3

t0lJ.{
1?43.9

1878.5

201i.4
2160.8

2309.0

?461.8

2619.4

2?81.8

2948.9

3120.9

3298.2

3480.9

3669.3

3863.4

4064.2

4?7?.6

44$8.9

4713.2

sT0RACr I

(cu-ft) i

203,0?9 i

223,863i

245,359 I

267,5251

290,3701

3 1 3,904 
1

338,1371

363,1321

388,9521

415,6r31

443,12ti
47 1 ,494 i

500,t161

530,8031

561,7681

593, 67 1 
1

626,570i

660,47 9 
1

695,4i51

731,553i

169,0741

808,006 i

848,373i

i zs/t
i (cfs)

i------------

zs/t t0 
i

(cfs) i

t---,---------l
tl

1 1?7 .9

1243.1

tJ0t.u
1490.1

1617.8

r749.2

1884.5

20?4.0

?167.9

2316 .6

2469.8

2627.9

?790.7

?963.8

3137.6

3316.4

J) t). I

3736.7

3980.6

4238.8

4484. i
4744. 1

5016.1

Time increment (t) 6.0 min
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P0t{0-2 Version: 5. l7

tXtCUIt0:04-25-1996

Pond Iile:
inflon ||ydrograph:

0utflon Hydrograph:

IilTLO|| i|YOROORAPt|

I Ill,lt i

i (min) i
t-------- |
ll

660.0

666.0

672.0

678.0

684.0

690.0

696.0

702.0

708.0

714.0

720.0

726.0

732.0

738.0

74{.0
750.0

756.0

76?.0

i68.0
774.0

780.0

786.0

79?.0

i 98.0

804.0

810.0

816.0

822.0

828.0

834.0

840.0

846.0

852.0

858.0

864.0

8i0.0
876.0

882.0

888.0

894.0

900.0

906.0

912.0

918.0

924.0

IilrL0lr i

(cfs) i

-'-------l
6.001

7.00 i

7.00i
8.001

e.00 i

11.00i

1?.00 i

?0.00 i

27.00 i

35.00i
70.00i

134.00 i

202.001

202. oo l

r37.00i
85.001

5e.00i
44. 00 i

31.00 i

29.00i

24.00 i

22.00i

20.001

18.001

17.00i

16.00i

15.001

14.00i

14.00i

14.00i

r3.00i
12.00 i

12.00i

1 1 .00 i

11 .001

10.00 i

10.00 i

10.00 i

L001

9 00 i

9.00 i

9.00 I

9.001

8,001

8 00i 16.0 i 2974.5

5/il:
11:46:26

C:\P0t{0PACK\95016-28\Bl'lPl .Pt{D

C:\P0t{0PACK\95016-28\rUI-10 .||Y0

C :\P0li0PAC|(\95016-?8\10-0tJT1 .t|Y0

I Ilrll | le/l - n I

I ll'lA | ({rL v .

| 1^I.\ | 1^r.\| (ll)l | \lrr,l I

| -_____-__ |,---_------- I
ttl
| ,__ _ | tt17 n Ii ----- i 112i.ei

13.0 I 1140.9

14.0 | il54.9
15.0 | 1169.9

17.0 i 1186.9

20.0 | 1206.9

23.0 i 1229.9

32.0 I 1?61.r

47.0 I 1305.3

62.0 | 136r.9

105.0 I 1459.1

204.0 i 1654.0

336.0 i 1977.1

404.0 I 2365.5

339.0 | 268i.?
?22.0 | 2883.1

144.0 I 2996.0

103.0 i 3066.4

i8.0 I 31r0.9
63.0 i 3139.9

53.0 I 3158.6

46.0 I 3170.r

42.0 I 3177.4

38.0 I 3180.7

35.0 l 3181.0

33.0 i 3179.3

3'.1.0 I 3175.7

29.0 I 31i0.2
28.0 I 3163.7

28.0 i 3157.4

27.0 | 3r50.3

25.0 | 3r41.2
24.0 I 3131.4

?3.0 I 3120.7

22.0 r 3109.2

21.0 I 3096.9

20.0 I 3084.0

20.0 i 3071.3

19.0 I 3057.9

1 8.0 I 3043.7

18.0 I 3029.9

18.0 I 3016.4

18.0 i 3003.1

r7.0 i 2989.1

Page 2

Return freq: 10 years

ROUI Il{6 COI'IP|JTAI I OI'I5

25/t+0i0|JIrL0l{i
(cfs) i (cfs) I

----------- | -----,--- I
ll

1t27.ei 0.00 i

1140.9i 0.00

1154.9i 0.00

r 169.9 i 0. oo

1186.9i o.oo

1206.9i 0.oo

r229.9i o.oo

r?61.91 0.40

1308.1i 1.42

1367.3i 2.71

1466.91 3.59

| 663.7 i 4.84

1990.01 6.45

2381.1 I 1 .17

2704.5i 8.69

2909.2i 13.01

3027.11 15.56

3099.0i 16.30

3144.41 16.i6
3r?3.9i 17.00

3192.91 17.16

3204.6i 17.26

3212.ri 17.3?

32r5.4i 17.35

3215.71 1i.36
3?r4.oi 17.34

3?ro.3i 17.31

3?04.?i 1i.26
3198.2i 17.21

3191.7i 11.15

3r84.4i 1i.09

3175.3i 17.0?

3i65.2i 16.93

3154.4i r6.84

3i42.7i 16.74

3130.21 16.62

3116.9i 16.49

3104.01 16.35

3090.31 r6.2i
3075.9 i 16.06

306t.il 15.9i
3047.91 15.77

3034.4 i 1 5.63

3020.1i 15.48

3005.11 15.33

tLtvAIr0lll
(ft) i

-_---___- |

25.00

25.06

25.12

25.18

25.25

?5.34

25.44

?5.57

25.i6
?6.01

26.4r

2t .11

28.38

?9.71

30.74

31 .34

31.68

31.89

32.02

3?.10

32.l5
32. 19

32.21

32.22

Jt.tt
32. ?1

32.20

32.19

32.1i
32.15

32.13

32.11

32.08

32.05

32.01

31.98

31 .94

31.90

31.86

31.82

31.78

31 .74

31.10

J I . DO

31.62
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P0t{0-? Version: 5.17

tXiCUTt0:04-25-1996

Pond file:
Inflon tlydrograph:

0utflon |lydrograph:

II'IILOII t|YOROCRAPll

5/r{:

l1:46:26

C:\P0l'IDPAC(\95016-28\Bl'tPl .Ptt0

C:\P0t{0PACK\95016-28\tt]1-10 .tlY0

C:\P0t'l0PAC|(\95016-28\10-0UI1 .i|Y0

R0UT It{G C0IIPUTAI I0t'{5

Page 3

Return freq: 10 years

IIttt i it{fLolt i

(min) i (cfs) i
| -------- l --------- l
lll

25/t + 0 i OtJIfL0fi ltLtVATI0lli
(cfs) I (cfs) I (ft) I

| -------,- | --------- !rll

Il+12
(cfs)

?s/r-0 I

(cfs) I

930.0

936.0

94?.0

948.0

954.0

960.0

966.0

972.0

978.0

984.0

990.0

996.0

1002.0

r008.0

1014.0

1020.0

1026.0

1032.0

1038.0

I 044.0

1 050.0

1056.0

1062.0

r068.0

r0i4.0
1080.0

1 086 .0

1092.0

1098.0

1 104. 0

1110.0

1116.0

1122.0

11?8.0

1134.0

1 140. 0

1146"0

1152.0

1158.0

1 164.0

1170.0

1116.0

1182.0

il 88.0

1194.0

1200.0

8.001

8.001

8.00 i

7.00 i

7.00 i

7 .00 i

7.001

7.00 i

7.00 i

7.00 i

7 .0o l

7.001

7.001

6.00 i

6.00 i

6.00i
6.00 i

6.00 i

6.00 i

6.001

6.00i
6.00 i

6.001

5.001

5.00 i

5.001

5.00 i

5.001

5.00 i

s.00 i

5.00 i

5.001

5.001

5.00 |

5.00i
5.00i
5 001

5.00 i

5.0o i

5.001

4.001

4.001

4.001

4 00 i

4.001

4.001

r6.0
r6.0

16.0

15 .0

14.0

14.0

r4.0
14.0

14.0

14.0

14.0

14.0

14.0

13.0

12.0

12.0

12.0

i2 .0

12. 0

12 .0

12.0

12.0

12. 0

11.0

r0. 0

10 .0

10.0

10 .0

10.0

10 .0

10.0

10.0

10 ,0

10.0

10.0

10.0

10.0

10.0

10. 0

l0 .0

9.0

8.0

B.!

2960.I

2946. I

2932.4

2918.?

2905.1

289?.4

?880.6

2869.6

2859.3

2849.8

2840.9

2E32 .7

2825.0

2816.9

2808.5

2800.6

2793.3

2?86.5

2780.1

2114.2

2t68.4
2162.7

275i .0
?7(n ?

?i42.6
2735.0

2127 .4

2119.9

2t 1?.4

2704.9

2697.5

2690, 1

?682.8

26i 5 .4

2668.2

2660.9

2653.7

2646.5

2639.4

?632.3

2624.2

261s.2

2606.2

2597.3

?588.5

?5i9.6

JI.]U
31.54

31.50

3l .45

31.41

31.37

31.30

5|.u
31.?4

31.21

31.19

Jt.t0
31.14

31.11

31.09

3i.06
31 .04

31.0?

31.00

30.99

30.97

30.95

30.93

30.91

30.88

30. B6

30.84

30.81

30.79

30.i1
30.74

30.72

30.70

30.68

30.65

30.63

30.61

30.59

30.51

30.54

30.5 i

30.49

30.46

30.43

30.40

2990.5i 15.18

29i6.1 i 15.03

296?.1i 14.84

?947.4i 14.33

2932.71 13.82

2919.1i 13.35

2906.41 12.91

2894.61 12.50

2883.6 i 12.12

2873.31 11.76

2863.8i 11.43

2854.91 11.13

?846.7 i 1 0.84

2838.0 i 1 0.54

2828.91 10.23

?820.5 i 9.93

281?.6i 9.6!
2805.31 9.41

2798.5i 9.17

?792.1 i 8.95

2786.?l 8.89

?r80.4i 8.87

2114.7i 8.86

2168.0 i 8.84

2760.31 8.83

275?.6i 8.81

2i45.01 8.79

2737.4i B.tl
27?9.9i 8.75

27?2.4i 8. l3
2714.91 Li1
2707.51 8.70

2/00.1i 8.68

2692.8i 8.66

2685.41 8.64

2678.21 8.6?

26i0.9i 8.61

2663.71 8.59

2656.5 i 8.57

?649.4 i 8.55

264 i .3 I 8.53

2632.2i 8.51

26?3.21 8.49

?6 i4. 2 i $.46

2605 31 8,43

2596.5i 8.40
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P0l{0-2 Version: 5.17 5/li:
iXtCUTt0: 04-?5-1996 11:46:26

Pond File: C:\P0IIDPAC|(\95016-28\Bi'tp1 .Pt{O

Infiow ltydrosraph: C:\P0l{DPACK\95016-28\ftlI-10 .t|YD

0utflon ||ydrosraph: C:\P0t{0PACK\95016-28\10-0UTl .llY0

IIIILOT{ t|YDROORAPt| ROUT It{6 COI.IPUTAT I OIIS

Page 4

Return Freq: l0 years

i 1 lt'ti I

i (rrin) i
t -------- |
ll

IilrL0i{ i

(cfs) i

---'-----i
4.00 i

4.00 i

4.00 i

4.00 i

4.00i
4.001

4.00 i

4.00 i

4.00 i

4.00 i

4.00i

4.00 i

4.00i
4.00i
1.00 i

4.001

4.001

4.001

4.00i
4.00i
4.00 i

4.00i
4.00i
4.001

4.00 i

3.00 i

3.00 i

3.00 i

3.001

3 .001

3.00 i

3.00 i

3.001

3.00 i

2.00i
2.00 i

?.00 i

2.00 i

?.00 I

2.00i
2.00 i

2.001

2.00 i

2.001

2.00 i

1 .001

Il+t2 i

(cfs) i

--------- |

I

25/t-0 i

(cfs) 
I

tLtvAII0t'ti
(ft) i

_-___-__- |

2S/t + 0l0UIfL0l'l i

(cfs) I (cfs) i

----------- | --------- I
ll

1?06.0

1212.0

l?18.0

1 224.0

1230.0

r236.0

1 242.0

I ?48.0

1254.0

1?60.0

1266.0

1272.0

12t8.0

1 284.0

1290.0

1296.0

1302.0

I 308 .0

13r4.0

1320.0

r3?6.0

1332.0

1338.0

1344.0

1350.0

1 356.0

1362.0

1368.0

1374.0

1380.0

1386.0

139?.0

1398.0

1 404.0

1410.0

1416.0

1422.0

1428.0

1434.0

1 440.0

1440.0

1452.0

1458.0

1464.0

1470.0

1476.0

8.0

8.0

E,0

8.0

8.0

8.0

8.0

8.0

8.0

8.0

8.0

8.0

8.0

8.0

8.0

8.0

8.0

8.0

8.0

8.0

8.0

8.0

8.0

8.0

8.0

7.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

5.0

4.0

4.0

4.0

4.0

4,0

4.0

c.u
4.0
4.U

4.0

3.0

2570.9

?562. ?

2553.6

2545.0

2536.5

2528.0

?519.6

?511.2

2502.9

?494.6

?486.4

2478.3

?470.?

2462. I

2454. I

2446.2

2438.2

2430.4

?472.5

?414 . 7

?407.0

?399.3

2391.6

2384.0

2376.4

236i.8
2358.3

2348.9

2339.5

2330.1

2320.8

231 I .6

2302.4

2293.2

2283.1

??12.1

It}l.t
2250.4

2239.6

?228.9

2?18.2

?701 .7

2197 .2

2186./

2r76.4

? 165. 1

30.3i
30.35

30.32

30.29

30.26

30.24

30.21

30.18

30.16

30.13

30.r0
30.08

30.05

30.03

30.00

29.9i
29.95

?9.92

29.90

29.87

29.85

29.82

29.80
4n tttt.tt
?9.75

29.72

29.69

29.66

29.62

29.59

29.56

?9.53

29.50

29.47

29.44

?9.40

29.36

29.33

29.29

29.25

19.7?

29.18

29. 15

29. 11

?9.08

?9.04

2587.6i L37
2578.91 8.35

2570.2i 8.3?

?56r.61 8.29

2553.0i 8.26

2544.5 i 8.24

2536.01 8"21

2527.61 8. 18

25r9.21 8.r6
2510.91 8.13

?50?.61 Llo
2494.4 i 8. 08

2486.3 I 8.05

2418.2i 8.03

24?0.1i B.o0

2462. r I 7.98

2454.2i 7.96

2446.2 I i. e4

2438.4i 7.92

2430.5 I 7 .90

24?2.1i 7.88

24r5.oi 7.86

240i.3 i 7.84

?399.6i 7.8?

2392.0i 7.80

2383.4i 7.71

2313.8 i 7.i5
2364.3 i I .12

2354.9 I 7.70

2345.s1 7.68

2336.1 i 7.65

?326.8 i 7 .63

?317,6i 7.60

2308.4i 7.57

2298.2 I 7.54

2287. 1 I 7.50

2276.11 7.46

2265.2 i 7.43

2254.4i r.39
2243.6i 7.35

2?3?.9i 7.32

7?77.2i 7.28

2211.71 i.t5
2201.?l 7.?1

2190.7i i.18
21i9.41 i.14
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P0|l0-2 Version: 5.1i S/ll:

tXtCUTt0: 04-25-1996 11:46:26

Pond File:
Inflow llydrograph:
0utflow [lydrograph:

IilTLOil tlYOROORAPl{

Page 5

Return freq: 10 years

C:\P0l,l0PAC|(\95016-?8\BflPl .Pl{0

C:\POfl0PACK\95016-28\fUT-10 .llY0

C: \P0t{0PAC|(\950 I 6-?8\1 0-OtJI1 .l|YD

ROUT II{O COI{PUTAI IOt{5

iililiI
I (min) I

t___-----l
tl

Il{FL0i'l i

fl:l i

I llrl2
i (cfs)
| __-_-__-_

2s/t - 0

| (cfs)
t_____-__-___
I

?s/t + 0 i 0uIrLoil itLtvAIIotil
(cfs) i (cfs) i (ft) i

t--------- | --------- |

2r67.1i
2154.9i

214?.81

2130.8i

21r8.8i
2r07.0I
2095. ? I

2083.5 i

2070. e I

2057.4 1

?043.9i

2030.6 I

?017.4i

148?.0

1488.0

1 494.0

1 500.0

1 506.0

151?.0

1518.0

15?4.0

1530.0

1 536.0

1542.0

1 548.0

1554.0

1 .00 i

1 .001

1 .00 i

r .00 i

1.001

1 .001

1 .001

1 .001

0.001

0.00 i

0.00i
0.00 i

0.001

2.0

2.0

2.0

?.0

2.0

2.0

2.0

2.0

1.0

0.0

0.0

0.0

0.0

2152.9

2140 .I
2128.8

2l 16.8

2r05.0

?093.2

?081.5

2069.9

2057.4

2043.9

?030.6

2017.4

?004.2

7.10

7.05

7.01

6.97

6.93

6.89

0. ul
0.ul
6.76

6.72

6.67

6.62

6.57

29.00

28.95

28.91

28.8i
28.83

28.79

28.75

28.71

28.66

28.6?

28.57

28.5?

28.48
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Page 6

Return Ireq: 10 years
P0l'{D-2 Version: 5.17 5/t{:

tXiCUIt0: 04-?5-1996 l1:40:?6

xrtxxrxtxrxxxrrxxx stjl4tlARY 0r RouTii{0 c0l,lPuIAI

Pond iile: C:\P0l'|0PAC|(\95016-28\Bl{P1

Infiow Hydrosraph: C:\P0t{DPACK\95016-28\fUI-1

0utflorr |{ydrosraph: C:\P0l|0PACK\95016-28\10-0U

Siarting Pond ll.$. ilevation = 25.00 ft

I
I
I
t
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I

1oil5 xrxxrrxxxxxxtxxxxr

. Pt{0

O .t|YO

I1 .t|YO

*rrxx Sutrrgrary of Peak 0utflow and Peak Ilevation rxxxx

Peak Inflow . 202.00 cfs
Peak 0utflorr : 17.36 cfs
Peak llevation = 32.27 ll

{rxxx Sullrrary of Approximate Peak Storage x{xxx

Injtjal Storage = 203,029 cu-ft
Peak Storage from Storm = 37?,674 cu-ft

Total Storage jn Pond = 575,702 cu-ft

llarning: Inflor hydrograph truncated on left side.
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t
I

P0l{0-2 Vers jon: 5. 17 S/l'l:

tXtCUIi0: 04-25-1996 11:49:51

Page 1

Return ireq: 25 years

x JAt{t5 RMR C0t'fi'tiRct Cil{TtR

r 
x PRoP0sto Bl,lPt RtVISt0: 4-17-96

xxtl{lxdtxxxxxtlxxxxxtxxxtxxtlxlx
tl

xxrxlxltrlrxxxtxrxrxxxtltxxxxxxxt

lnfiow ttydrosraph: C:\P0ll0PACK\95016-28\ftJI-?5 .l|Y0

Ratine Iabie file: C;\P0il0PAC|(\950i6-28\8t{P1,Pt{0

----tf{ IT IAL C0t{0 I I tOil5----
Iievation = 25.00 ft
0utflon = 0.00 cfs
Storage . 203,029 cu-ft

CIVTt.l POI{O OATA

irLtvATIor{ i

IltItRi'lt0 I AIt ROUT I ti0

c0l,tPUIAIioliS

i 25/t i 2s/t +0 i

I (cfs) I (cfs) i
I ------------ | ------------- |

x

I

x

x

x

xI
I
I
I
I
T

I
I
I
I
I
I
I
I
I
I

| /f+\

i---------
25.00

?5.50

26.00

26.50

2i .00

27 .50

28.00

28.50

29.00

29.50

30 .00

30.50

31.00

31"50

32.00

32.50

33.00

33.50

34.00

34.50

35.00

35.50

30.00

0uTrtoil
(cfs)

STORAOI
/^,,-r+\

0.0

0.0
olL,I

3.8

4.6

5.3

u.u

6.6
tll. t

7.6

8.0

u.)
8.9

14.9

16.1

18.?

34.2

6i.4
117.2

174.6

212,1

255.2

303.5

203,029 i

2?3,8631

245,3591

26r,525i
290,370i

3 13,904 |

338,137i
?(t t11lJUJ, r\r(l

388,952i

415,6131

443, 1 27 |

4il,4941
500,i16i
530,803 i

561,768i

593,6711

626,570i

660,479i

695,415i

731,553i

769,074i

808,0061

848,373i

1 127.9

1243.7

tJ0J. I

1486.3

1613.2

1743.9

1 878 .5

2017.4

2160.8

?309.0

246 1 .8

2619.4

2781.8

2948.9

3120.9

3298.2

3480.9

3669.3

3863.4

4064. 2

4212.6

4488.9

4i13.2

1127.9

r243.i
1365.8

1490.1

1617.8

1749.2

1 884.5

2024.0

?167.9

2316.6

?469.8

2627.9

2t90.7
2963.8

JtJt.0
33 r6.4
3515.1

3736.7

3980.6

4?38.8

4484.7

4744. r

5016.i

Iine increment (t) 6.0 min.
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POtl0-2 Version:5.17
tXtCUI[0: 04-25- 1 996

Pond I ile:
Inflow l|ydrograph:

0utflon t|ydrograph:

IilTLOH HYDROGRAPl|

5/l{:
11:49:51

C:\P0IIDPAC|(\95016-?8\Bl'lPl .Pt{0

C:\POil0PAC|(\95016-28\ftJI-25 .t|Y0

C ;\P0t{0PACK\95016-28\25-0lJI1 .t|Y0

Rol]I Il{0 CotIPUIAT I ofl5

Page ?

Return freq: ?5 years

TIr'ti

._11r:i
660.0

666.0

672.0

6i8.0
684.0

690.0

696.0

i02.0
708.0

714.0

720.0

726.0

732.0

738.0

144.0

750.0

756.0

762.0

768.0

7i4.0
780.0

786.0

792.0

798.0

804.0

810.0

816.0

822.0

828.0

834.0

840.0

846.0

B5?.0

858.0

864.0

870.0

87 6.0

882.0

888.0

894.0

900.0

906.0

912.0

918.0

924.0

s.00 i

e.00 i

r0.00 i

1r .00 i

13.001

r4.00i
r6.001

26.00 i

37.00 I

47.00 i

93.00 i

17i.00i
?68.00i

268.001

1 8?.00 i

1r2.00i
r8.00i
s8.001

45.00 i

38.00 i

32.00 i

29.001

26.00i

24.00i

23.00 i

22.00i

20.001

19.00i

18.00 i

18.001

17.00i

16.00 i

16.00 i

15.001

14.00i

1{.00i
13.001

13.00i

12.001

12.00 I

12.001

12 .00 i

1?.00 i

1r.00i
r 1 .001

1 127 .9

1 144.9

1163.9

1 r84.9

1208.9

1235.9

1265.0

r304.2

tJ0t.,
1438.9

1570.2

1828.7

2258.8

2n6.1
319r.8
342?. 1

3514.6

3541.6

3537.4

3520.5

3499.5

34i8.5
3459.6

3442. 1

3421.9

3408.8

3392.7

33t6.8
JJD I. /
3348.2

3336 .0

3324.2

3313.4

3303.4

3293.5

3 284. 2

3?74.9

3264. B

11(1 0
J(JJ.U

3?42. 1

3230.5

3219.2

3208.0

3196.0

3183.3

ll?7.9i
1 144.9 i

1163.9 i

1 i84.9 i

1208.9 i

r?35.I i

1265.9i

1307.01

1367.21

1445.1i

1578.9i

1840.?i

?2i3.7 I

27e4.81

3226.ri
3185.8 i

361?.ti
3650.6 i

3644.61

3620.41

3590.51

3560.5 i

3533.5i

3509.6 i

3489. 1 i

346e.9 i

3450.81

3431.7i

34r3.81

3397.7 I

3383.2 i

3369.0 i

3344.4 i

3332.4i

3321.5i

3311.21

3300.9 I

3289.8 i

32r7. B i

3266.11

3254.5i

3?43.2i

3231.0i

3?18.01

I

0.00 i

ELtVAil0l'li
(ft)

?5.00

25.07

ll. t0

25.35

25.47

25.59

25.76

26.01

26.32

26.85

27.84

29.36

31.01

32.25

32.93

JJ.II
JJ.JI
33.29

33.24

33. 17

33. 10

33.04

32.99

32.93

32.89

3?.84

32.79

37.14

32.i0
3?.67

32.63

32.60

32.5i
1? (,t

3?.51

32.49

32.46

3?.43

JI.JY
3?.36

32.33

32.30

3?.26

32.?7

Il{il0l{i i I1+l? i zs/t-0 i 25/t+0ioUTtLo}li

i:tl i i fll i ftl i fi:l _i._j:l:i i

17.0

19 .0

?1.0

?4.0

27.0

30.0

42.0

OJ. U

84.0

140.0

?70.0

445.0

536.0

450.0

294. 0

190.0

136 .0

103.0

83.0

70.0

0t.u
55.0

50.0

47 .0

45.0

42.0

39.0

37.0

JO. U

35.0

33.0

32.0

31.0

29.0

28.0

21 .0

26.0

25.0

24.0

24.0

24.0

24.0

23.0

i2.0

0.00

0.00

0.00

0.00

0.00

0.49

1.40

2.7r
3.41

4.36

7 .46

9.04

11.45

31.84

48.73

54.50

53.60

49.98

45.49

41.00

JO.YJ

33.75

32.10

30.56

29.02

27 .49

26.04

24.75

IJ.)U
22.44

21.40

20.45

19.49

18.61

18.16

18.07

17.98

17.88

17.78

17.68

1t.59
17 .48

17.37
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P0t0-? Vers jon: 5.17 5/t'l:

tXtCUIt0 r 04-25- 1 996 1 1 :49 :5 1

Pond file:
Inflori llydrograph:
0utflon Hydrograph:

II{FLOiI tlYOROORAPl|

Page 3

Return Ireq: 25 years

C : \P0t{DPAC|(\95 0 1 6-28\8t'lP 1

C : \POf'l0PAC|(\95 016-2 8\FUT-25

C : \POil0PACK\950 1 6-28\25-0UT1

. Pt{0

. llYD

. |iYO

ROUI IIIO COIIPUIAI IOI{5

I Til4i i

i (min) i
l-------- |
tl

rilrLoil i

_.I1i__i
11.00i

11.001

1 r .00 i

10.001

10.001

r0.o0i
10.00i

10.00 i

9.00 i

e.001

e.001

9.00 i

e.00 i

8.00i
8.00 i

8.00i

8.001

8.001

8.001

8.001

8.00 i

8.00 i

8.00 i

7.00i
?.001

7.001

7.001

7.00 i

7.00 i

r.00i
6.00i
6.00 i

6. o0 i

6.00i
6.001

6.00 i

6.00 i

6.00 i

6.001

6.001

6.00 i

5.001

s.001

5.00i
s.001

s.001

I l1il2 i 2s/t-0 i
I /^r-\ | /^J^\ || \crs/ | (tts, I

| _________ | ____________ |
II

2S/t + 0 i 0UIfL0t{ itttvAIIOlii
(cfs) I (cfs) I (ft) i

l--------- | --------- |
lll

930.0

936,0

942.0

948.0

954.0

960.0

966.0

972.0

918.0

984.0

990.0

996.0

1002.0

1008.0

1014.0

1020.0

1026.0

1032.0

1038.0

r 014.0

1 050.0

1 056.0

1 06?.0

1068.0

1074.0

1080.0

1086.0

1092.0

1098.0

1104.0

1110.0
'1116.0

1122.0

1128.0

1134.0

1140.0

1146.0

1 152.0

1 r58.0

1 164.0

1170.0

22.0

2?.0

22.0

21.0

20.0

20.0

20.0

20.0

19.0

18.0

18. 0

18. 0

18.0

1i.0
r6 .0

16.0

16.0

16.0

t0. u

t0.u
t0.u
ID. U

l6 .0

15.0

14.0

14.0

14.0

14.0

14.0

14.0

13.0

1?. 0

i?.0
12.0

12.0

12 .0

12.0

12.0

12.0

12.0

12.0

11.0

10.0

10.0

10.0

10.0

3170.7

3158.4

3146.3

3133.4

3119.7

3106.3

3093.1

3080.2

3066.6

3052.3

3038.3

30?4.6

3011.2

29s7.0

2982.2

2967.7

2953.5

2939.6

2926.4

2914.0

tvul.0
2891.9

288?.0

?871.8

2E6r.4

2851.1

?842.1

2834.4

?826.6

2819.3

2811.6

2803.5

2796.0

2789.0

2782.5

?776.4

?t70.6
2764.9

2759.1

2753.1

2147.8

2741.1

2t33.5
2725.9

2118.4

2710.9

32.19

Jl. tl
32. 12

32.08

32.04

32.01

3 t .9l
11 01

31.89

31.85

31.81

JI.II
31 .73

3l .69

3l .64

31.60

31.56
31.52

31 .48

31 .44

31.40

31 .37

31 .34

31.31

31.27

31 .24

31.22

31.19

31.17

31.14

31.12

31.10

31.01

31.05

31 .03

31.01

30.99

30.98

30.96

30.94

30.92

30.90

30.88

30.86

30. B3

30.81

1176

118?

1 188

3205.3i 17.27

3192.71 r7.r6
3180.4i r7.06

3167.31 16.95

3153.41 16.83

3r39.71 16.i?
3126.3i 16.58

3113.1i 16.45

3099.?i 16,30

3084.6i 16.15

3070.31 16.00

3056.31 15.86

3042.6i r5.72

3028.2i 15.57

3013.0i 15.41

2998.2i 15.26

2983.71 15.11

?969.5i 14.96

2955.61 14.62

294?.4i 14.r6

2930.01 13.i3
2918.6i r3.33

2907.9i r?.e6

2897.01 1?.58

2885.8i 12.20

2875.41 11.84

2865.7i 11.50

2856.il 11.19

2848.4i r0.s0
2B4o.6l 10.63

2832.3i 10.34

2823.6i 10.04

2815.5i 9,76

2808.01 9.50

2801.01 9.26

2794.51 9.03

2788.4i 8.8e

2782.61 8.88

2il6.91 8 87

?711. 1 I 8,85

2765.41 8.84

?/58 81 8.82

2i51.1i 8.80

2743.5i B./8

2/35.91 8.77

2i28.41 B./5
1194.0

1200.0
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P0ll0-2 Version: 5.17 5/l{:

iXtCUIt0: 04-25-1996 11:49:51

Pond File:
Inf'lox Hydrograph:

0utflori l|ydrograph:

IilTLOl{ I|YOROORAPll

Page 4

Return freq: 25 years

C:\P0i{0PACK\95016-28\BllPl .Pti0

C:\P0t'IDPAC(\95016-28\rUT-25 .||YD

C : \P0IIDPACK\950 I 6-28\25-0UI1 . HY0

ROUT II'I6 COi{PUTAI IOI{5

Ilt'tt I

(min) i

-------- |

rilrL0l{ i

(cfs) i

---------i
5.00 i

5.00 i

5.00 i

s.00 i

5.00 i

5.00 i

5.00 i

5.00 i

5.00 i

5.00 i

5.00i
5.001

5.001

5.00i
5.00 i

5.00i
5.001

5.00i
5.00 i

5.00 I

5.00 i

5.001

s.001

4.00i
4.001

4.001

4.00i
4.00 i

4.00i
4.001

4.001

4.001

3. o0 |

3.00 i

3 .00 i

3.00 i

3 .001

3.00 i

3.00 i

2.001

2.00 i

2.001

2.00 i

?.00i
2 o0l

2 00 i

1206.0

12 r?.0

1218.0

1 ?24.0

1 230.0

I 236.0

1 24?.0

1 248.0

1254.0

1260.0

1266.0

l?72.0
1278.0

1284.0

1 290.0

1296.0

1302.0

r308.0

1314.0

1320.0

l3?6.0
tJJt.u
1338.0

1344.0

1350.0

1356.0

1362.0

1368.0

1374.0

1380.0

1386.0

r392.0

1398.0

1 404.0

1410.0

i416.0
1422.0

1428.0

1 434.0

1440.0

1446.0

1452.0

1458.0

1464.0

1470.0

14?6.0

10.0

10.0

10.0

10.0

10. 0

10.0

10.0

10.0

r0.0
10.0

10.0

10.0

10 .0

10.0

10. 0

IU.U

10.0

10.0

10.0

10.0

10.0

10.0

9.0

8.0

8.0

8.0

8.0

2703.5

2696.0

2688.7

?681.3

?674.0

2666.7

2659.5

2652.3

?645.1

2638.0

2630.9

2623.8

2616.8

2609.8

2602.8

2595.9

2589. I

2582.3

2575.5

2568.8

?562. r

255s.4

?548.8

2541.3

?532.8

2524.3

2515 .I
2507.6

2499.3

2491.0

248?.9

2474.7

2465.6

2455.6

2445.7

2435. I
2425. I
24r6.1

2406.4

2395.7

2384. 0

2372.5

2361.0

2349.5

2338. 1

2326.8

30.79

30.76

30.74

30.72

30.69

30.67

30.65

30.63

30.61

30.58

30.56

30.54

30.52

30.50

30.47

30.45

30.43

30.41

30.39

30.37

30.34

30.32

30.30

30. ?8

30.25

30.22

30.20

30.17

30.14

30. 1?

30.09

30.07

30.04

30.01

29.97

29.94

29.91

29.88

29.84

29.8i
29.11

29.73

?9.70

29.66

29.62

?9. s8

8.0

8.0

8.0

8.0

?s/t+0 i 0uIrtoil itttvATI0l\|l
(cfs) i (cfs) i (ft) i

----------- | --------- I ---------.lll
2720.9i 8.73

2713.5i 8.i1
2706.0 | 8.69

?698.7 i 8.67

2691,31 8.66

2684.0 i 8.64

2676.7i B.62

2669.51 8.60

2662.3i 8.58

2655.1i 8.57

2648.0 i 8.55

?640.9 i 8.53

?633.8 1 8.5 1

2626.8 i B. s0

26r9.8i 8.47

26r?.8i 8.45

2605.9 I 8.43

2599.ri 8.41

?592.31 8.3e

2585.5i 8.3I
2578.8i 8.34

?572. 1 i 8.32

2565.4i 8.30

2557.8i 8.28

?549.3i 8.?5

2540.8 i 8.7.2

253?.31 8.20

2523.9i 8.r7

2515.6i 8.14

2507.3i 8.12

24e9.0 i 8.09

2490.91 8.0t
2481.ii 8,04

2471.6i 8.01

246i.61 7,98

2451.ii 7.95

2441.8i 7.93

2431.9i 7.90

2422.\i 7.88

241r.41 7.85

2399.71 7.82

2388.0i 1.79

2376.51 7.76

2385.01 7.i3
2353.51 r.70
2342. I | 7.67

7.0

6.0

6.0

6.0

6.0

6.0

6.0

5.0

4.0

4.0

4.0

4.0

4.0

4.U
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P0l{0-2 Version: 5.1i S/ll:

tXtCUIt0: 04-25- 1 996 1 1 :49:5 1

Pond Fiie:
Infl on l|ydrograph :

0utflon Hydrograph:

II{FLO}I t|YOROGRAPl|

Page 5

Return Ireq: 25 Years

C:\POli0PACK\95016-28\8t'lPl .Pl{0

C:\POtIDPAC|(\95016-?8\rtJI-25 .l|Y0

C : \P0t{0PAC|(\950 1 6-28\25-0lJI1 . ||Y0

R0ur I r{0 coilPuTAI I0t'l s

I T It'tE i

i (min) i
| -------- |
tl

rilrL0il i

(cfs) I

---------t
?.00 i

2.00 i

r.o0l
1 .001

I .00 i

1 .001

1.00i
1 .00 i

1 .001

0.001

0.001

0.00i
0.00 i

I I1+12

I (cfs)
I ____-----
I

25/t - 0 i 2s/i r 0 i OuTrL0[ itLtvAII0t'|i
(cfs) i (cfs) | (cfs) I (ft) I

i------------i-----------i---------i---------i
1482.0

1 488.0

1494.0

1500.0

I 506.0

l5t?.0
1518.0

1524.0

1530.0

1536.0

r 54?. 0

1 548.0

I 554.0

2315.5

2304.3

2292.1

2?79.1

2266.1

2253.3

2240.5

2221.8

2215.?

2201.6

? 187 .2

217?.9

2158.6

2330.8 i

2319.5 i

?30i.31

2?94.1i

2?81.1i

2268.ri
??(( 1l

2242.5 I

2229.81

22r6.2i
220r.6i
2187.2 i

2172.9i

t.64
i.61
7.57
1 ElI.JL

7.48

1.44

7.39
t.Jl
, .J I

7.26

t.tl
7.16
t tlI . tL

29.55

29.51

29.47

29.4?

29.38

29.34

29.29

29.25

29.2r

29.16
,0 11

29.06

?9.02

4.0

4.0

3.0

2.0

2.0

2.0

L.U

2.0

2.0

1.0

0.0

0.0

0.0
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I
I P0l{0-2 Version: 5.17 5/t{: Pase 6

I tXtCUTtO: 04-25-1996 11:49:51 Return treq: ?5 years

t
I xxxxttxxtxttrrrxtx s.,i*1ARy 0r R',,IIo.G c0r,rpuIATI0ts ttxtxtrxxtxtxxxxrx

I Pond file: C:\P0t{0PAC|(\95016-28\Bt'tPl .Pl{0

I lnflou Hydrosraph: C:\P0Ii0PAC|(\95016-28\ftJI-25 .||YO! 0utflon t|ydrosraph: C:\P0l{0PACK\95016-28\25-0UIl .l|YD

I Siartins Pond 11.5. l]evation = 25.00 ft

I
I
I
T

T

I
I
I
T

t
I
I
I

xrrxx Surnnary of Peak 0utflon and Peak ilevation rxxrx

Peak lnflow = 268.00 cfs
Peak 0utflow = 54.50 cfs
Peak ilevation = 33.31 ft

xxxrx Sutntnary of Approximate Peak Storage trxxr

Initial Storage = ?03,029 cu-ft
Peak storase from storm = 

- 111111_::_ll

Total Storage in Pond = 647,306 cu-ft

l{arning: Inflon hydrograph truncated on left side.
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POli0-2 Vers'ion: 5.17 S/ll:

tXtCUTt0: 04-25-1996 11:58:15

Page 1

Return Ireq: 100 years

xlrtrtttrrrlltlxxxttrxlxxxltlxlxr
rl
r JAilrs RivtR c0l{t{tRct ctilItRr PR0P0st0 BltPt RtVlStD:4-17-96
x

x

txxxlttxxxxtrlxxxxtltrtxtxltrxxtl

Inflon t|ydrograph: C:\P0t{0PAC|(\95016-?8\ftJI-100 .||Y0

Ratins Iable fjle: C:\P0t{DPAC|(\95016-28\Bl{Pl .Pli0

---- If't IT IAL C0l'lD I II0l{S----
ilevat'ion = 25.00 ft
0utflorr : !.00 cfs

Storage = 203,029 cu-ft

0lvtt{ P0lt0 0AIA

II{TtRI'IIO I AIT ROIJI IIiG

c 0lrP u I AI l0|l s

iLtvAIlor{l otJirL0}l i sT0RA$E I(ft) i (cfs) i (cu-fi) i
t_-_------ I ---------- |

,q /+

(cfs)
25/t + 0

(cfs)

25.00

25.50

26.00

26.50

27 .00

?7.50

?8.00

28.50

29.00

29.50

30.00

30.50

31.00

3l .50

32.00

3?.50

33.00

33.50

34,00

34.50

35.00

35,50

36.00

0.0

0.0
1''

3.8

4.6

6.0

6.6
Itt.l

/.0
8.0

8.5

8.9

14.9

16.7
'18.2

34.7

67.4

r17.2

174.6

212.1

255.2

303,5

203,029 i

223,863 !

245,359 |

267,525 I

?90,370i

3 13 ,904 1

338,137 I

363, 132 |

388,952!

415,6131

443,1271

471,494i

500,716i

530,803 I

561,7681

5e3,671 I

626,570i

660,4?91

695,4151

731 ,553 i

i69,0i4i
808,006i

948,313 |

1127.9

1243.7

1 363. 1

1 486 .3

1613.2

r743.9

1 8t8.5
20r7.4

2160.8

2309.0

?46 1 .8

26r9.4

2781.8

2948.9

3t?0.9
3298.2

3480. g

3669.3

3863.4

4064. ?

4212.6

4488.9

4713.2

1 127.9

1243.7

1365.8

1490.1

1617.8

1149.2

I 884.5

?024.0

2167 .9

lJ t0.0
2469.8

26?7 .9

2790.7

?963.8

3137.6

3316.4

35i5.1
3736.7

3980.6

4238.8

4484.7

4744.1

5016.7

Time increment (t) 6.0 rnin.
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P0t{0-2 Version: 5.1? 5/t{: Page 2

iXtCUItO: 04-25-1996 l1:58:45 Return freqr 100 years

Pond Ii 1e: C:\P0i{0PAC(\950l6-28\Bt'tPl .Pt{D

Inflow t|ydrosraph: C:\P0l{0PAC|(\95016-28\flJi-100 .|1Y0

0utflori l|ydrosraph: C:\P0l{0PAC(\95016-28\100-0tJI1.t|Y0

It{ITOII t|YOROORAP}t ROUI II{6 CO|{PUTAT IOI{5

Ilt'tt I

(n in) i

-------i
660.0 i

666.0 I

rilrLoil i

__!11 _i

lo.ooi
I I . oo i

13.00i

r4.001

16.00 i

1e.00 i

21.001

34.00 I

48.00 i

61.001

i21.001

230.00 I

348.00 I

348.00 i

236.00i

146.00i

r0 r .00 i

75.00i

59.00i

50.00i
1r.00i
38.001

--iio

24.0

u.v
30.0

35.0

40.0

55.0

8?.0

109.0

182.0
1q1 n

578.0

696.0

584.0

38?.0

?47.0

176.0

134.0

109.0

91.0

79.0

I L.t)

66.0

61.0

57.0

54.0

51.0

49.0

47.0

45.0

43.0

41.0

39.0

37.0

3[.0
35.0

34.0

33.0

32.0
1' n

32.0

31.0

30.0

29.0

zs/t-0 i

(cfs ) i

-_-_________ |
I

1 127 .9

1148.9

1172.9

1199.9

1?29.9

1264.0

1301.3

1351.3

1426.8

1527.6

1699.4

?037.0

?598.1

3?58. r

3664.3

3782.7

3t73.5
37 27 .8

3675.9

3630.4

3591.2

3555.3

3525.3

3500.1

3478.9

346 I .3

3446.9

3432.2

3418.3

3404.9

3392.0

3379.5

3367.4

3355.5

3343.8
1111 IJJJJ. f

3323.5

3314.4

3306.0

3?98.2

3291.5

3286.0

3280.5

3?14.2

3267 .0

?s/t + o I oljIf L0t{ iILtvAT l0l'li
(cfs)l(cfs)l(ft)

1127.9i 0.00 i 25.00

il18,e1 0.00 I ?5.0e

r172.el 0.ooI ?5.1e

r199.91 0.00i 25.31

1?29.9i 0.00i 25.44

1264.91 0.47i ?5.59

1304.0i 1.33 i 25.75

1356.3i 2.19 i ?5.96

1433.31 3.30 I 26.21

r535.8i 4.09 i 26.68

1709.6i 5.09i 27.35

2050.41 6.69i 28.59

2615.0i 8.461 30.46

3294.1i 18.01i 32.44

3842.ri 88.e1i 33.72

4046.3i 131.7e1 34.13

40?e.7i 128.11i 34.0e

3949.51 il0.84 1 33.94

3861.8i 92.93 i 33.76

3784.9 i t7 .24 i 33.60

372t.4i 65.11i 33.47

3670.2i 57.43 I 33.35

36?7.3i 51.01 I 33.?5

35e1.31 45.61 i 33.17

35f1.il 41.091 33.10

3535.91 37.31 i 33.05

3515.3i 34.22 I 33.00

349r.91 32.81 i 32.96

3481.2i 31.47 i 32.91

3465.31 30.19i 32.87

3449.91 2B.e5i 32.84

3435.01 21.15i 32.80

3420.5i 26.58i 32.76

3406.4i 25.44 i 32.73

339?.5i 24.33i 32.6e

3379.8i 23.31 i 32.66

3368.21 ??.3ti 32.63

3357.5i 2r.51 i 32.60

3347.4i 20.701 32.58

3338.0i 19.94 i 32.55

3330.21 19.31 i 32.53

3323.5i 18.78i 32.52

3317.01 r8.25i 32.50

3310.5i 18.15i 32.48

672.0

678.0

684.0

690.0

696.0

702.0

708.0

714.0

720.0

726.0

732.0

738.0

744.0

750.0

756.0

762.0

768.0

714.0

780.0

786.0

,!t.u
798.0

804.0

810.0

816.0

8?2.0

8?8.0

834.0

840.0

846.0

852.0

858.0

864.0

870.0

816.0

882.0

888.0

894.0

900.0

906.0

912.0

918.0

924"0

34.00 I

32 .00 i

29.00 i

28 .00 i

26.00i

25.00i

24.00i

23.00i

22.001

21.00i

20.001

19.001

18.001

18.00 i

17.00i

17 .00 i

16 .001

16,00 i

16 .00 i

16.00 i

15.001

15.00 i

14.001 3303.21 18,091 32.46
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P0l,l0-? Vers ion: 5. 17 5/t{:

tItCUTt0: 04-?5-1996 11:58:45

Pond F i le:
Inflor llydrograph:
0utflon t|ydrograph:

II{FtOI{ l{YORO6RAPl|

Page 3

Return Freq: 100 years

C:\P0tIDPAC|(\95016-28\8fiP1 .P|{0

C:\P0l{DPACK\95016-28\flJI-100 .l|Y0

C : \P0l{0PACl(\950 1 6-28\1 00-0|.,I I .||Y0

R0uIIt{0 c0t'tPUIAI I0t{s

Trr{r I li{rlol{ |

(min) I (cfs) i

-------- | --------- |

i Il+12 i ?s/t-o ,

| /^t-\ | /^t^\ |

| \lrJ,l | \Lr)/ I

| _-__-_-_- | __________-_ |
ltl

3259.0

3?51.r

3242 .3

3232.7

322?.3

3?11.1

3200.0

3189. 2

3177.5

3165.1

3152.9

3 140.8

3129.0

3r16.4
3 r03.0
3089.9

3077.1

3064.5

3052.2

3040. ?

3028.4

3016.9

3005.5

2993.5

?980.7

2968.2

2955.9

2943.9

2932.?

2921.4

2910.3

2899.1

?888.7

287 9. 0

2870.0

?861.6

2853.7

2846.5

2839.7

2833.4

2827.5

2821.1

2814.2

2807. B

2801.q

2t96.3

2S/t r o I 0uTrt0H itLtvAII0l{i
(cfs) | (cfs) i (ft) i

__________- | _________ | _____-___ |
tll

3295.01 18.02 I 32.44 I

3287.0i i7.95 I 32.4?l
3278.1i 17.88i 3?.39

3268.3i r7.80 I 32.37

3257.7i r7.ll i 32.34

3246.31 17.61 i 32.30

3235.ri 17.5? I 3?.?1

3224.0i 17.43 i 32.?4

3212.2i r7.33 i 32.21

3199.5i 17.22 I 3?.17

3187.ri 11.12 I 3?.14

3174.ei 17.01 i 32.10

3162.8i 16.91 i 32.0i
3l50.oi 16.80 I 32.03

3r36.4i 16.69 I 32.00

3i23.0i r6.55 I 31.96

3109.e1 16.41 i 31.e2

3097.r1 16.28i 31.88

3084.5i 16.15 i 31.85

30i2.21 16.02 i 31.81

3060.2i 15.90i 31.78

3048.4i l5.t8l 31.74

3036.9i 15.66 I 31.71

3024.51 15.53 I 31.67

3011.5i r5.39 I 31.64

2998.7i 15.26i 31.60

?e86.21 15.13 i 31.56

2973.9i r5.00i 31.53

2961.9i 14.83 I 31.49

2950.21 14.43 i 31.46

2s38.4i 14.0? i 31.43

29?6.3i 13.60i 31.39

2915.1i 13.21 131.36
?904.i1 12.85i 31.33

2895.0i l?.5?i 31.30

2886.01 12.?0 I 31.28

2877.6i 11.91 i 31.25

?869.i1 r1.64 I 31.23

2862.5i il.39 i 31 21

2855.1i il.15 i 31.19

2849.41 10.93i 31.1/

2842.51 10.70 i 31.15

2835.1i 10.44 I 31.i3
2828.?l 10.20 I 31.11

2821.81 9.98i 31.0e

930.0

936.0

942.0

948.0

954.0

960.0

966.0

912.0

978.0

984.0

990.0

996.0

100?.0

1008.0

1014.0

1020.0

1026.0

1 032.0

r 038.0

1044.0

1 050.0

r056.0

106?.0

r068.0

1 074.0

1080.0

1086.0

1092.0

I 098.0

1104.0

1110.0

1 1 16.0

112?.0

1128.0

I 134. 0

1140.0

1 146. 0

1152.0

1158.0

i 164.0

1t70.0

1176.0

1182.0

1188.0

1 194.0

1200.0

l4.ooi
14.00i

13.00i

r3.00i
12.00 i

12.001

12.001

12.00 i

1r .00 i

11.00i

11 .00 i

11 .00 i

11 .00 i

10.00i

10.001

r0.00i
10.001

r0.001

10.00i

10.00 i

10.001

r0.00i
r 0.00 i

9.00 i

e.001

e.00 i

s.001

9.001

e.00i
9.00 i

8.00 i

8.001

8.00 |

8.001

L001

8.001

L00i
8.00 i

8.001

L001

8.00 i

7.001

i .00 i

7.00 i

7 .001

7 ,00;

28.0

28.0

27.0

?6.0

25.0

?4.0

24.0

24.0

23 .0

t{.u
22.0

22.0

?2.0

21.0

20.0

?0.0

20.0

20.0

20.0

?0.0

20.0

20.0

?0.0

t9.0
18.0

10.0

18. 0

IU.U

18.0

18 .0

17.0

16.0

16.0

16.0

16.0

16.0

16.0

16.0

16. 0

r6.0
16 .0

15 .0

14.0

14.0

i4.0
14.0 2815.91 9.77i 31.07
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POilD-2 Version: 5.17 5/t{:

tXiCUTtD: 04-?5-1996 11:58:45

Pond File: C:\POItDPAC|(\95016-?8\Bt'lPl .Pt'lD

Inflon ||ydrosraph: C:\P0ll0PAC(\95016-28\F|JT-100 .||Y0

0utflo* t|ydrosraph: C:\POil0PAC|(\95016-28\100-0UTl.t|YD

IilTLOil t|YDROGRAPl| ROUII|lC COiIPUIAIIOt{s

Page 4

Return freq: 100 years

i I [l'tt I

i (mjn) I
| _-,_--_- |
It

IfitL0r{ i

tcrsJ i

---------i
7.00 i

7.001

7.00i

7 .00 i

7.00i
7.001

7.001

7.001

t.00 i

6.00i
6. o0l

6.00i
6.001

6.001

6.001

6.001

6.00 i

6.00i
6.001

6.00 i

6.001

6.00 i

6.00 i

5.00 i

5.001

5.00 i

5.00 i

5.00 i

5.00 i

4.001

4.00 i

4.00i
4.00 I

4.00 i

4.001

4.00i
3.001

3.00 i

3.00 i

I I1+12 i 2s/t-0 i 2s/t+0l0UTrLOilitLIVAIIOtll
i (cfs) i (cfs) | (cfs) | (cfs) i (ft) I
| --------- l------------ | -- I --------- |
ttllll

1206.0
1?12.0

12r8.0

1?24.0

1230.0

1236.0

l?42.0
1 ?48.0

1 254.0

1260.0

1?66.0

1272.0

1278.0

1284.0

1290.0

r296.0

130?.0

1308.0

1314.0

1320.0

1326.0

133?.0

1338.0

1344.0

1350.0

1356.0

1362.0

1368.0

1374.0

1380.0

1386.0

139?.0

1398.0

1 404.0

1410.0

1416.0

14?2.0

1428.0

1434.0

1440.0

I 446.0

145?.0

1458.0

1464.0

1{10"0

14i6.0

3.001
1 nn I

3.00 i

3.00 i

?.00 i

2.00 i

2.00 i

14.0
14.0

14.0

14.0

14.0

14.0

r4.0
14.0

11.0

13.0

1?.0

12.0

1?.0

12.0

u.u
12.0

12.0

i2.0
12.0

12.0

1?.0

12.0

t?.0
11.0

IU.U

10.0
't0.0

10 .0

10.0

9.0

8.0

8.0

8.0

8.0

U.U

8.0

7.0

6.0

6.0

6.0

6.0

6.0

6.0

5.0

4.0

4.0

2791.2
2786.4

2781.9

1111.1

2773.8

2770.1

2766.3

1167.5

2758.8

?754.1

2748.4

2t 42.8

2737.1

2t31.6
27?6.0

2r20.4
?1r4.9
2709.4

2704.0

2698.5

2693. I

2687.I
?682.4

2676. r

2668.I
100 | .0

?654.3

2641 .2

2640.0

263t.s
262?.9

2613.8

2604.9

?596.0

2587. 1

2578.3

?568.6

2557.9

2547.3

2536. B

2526.4

2516.0

?505.6

2494.4

?482.2

2470. r

31 .06

3t.04
31.03

3r.02

31.00

30.99

30.98

30.97

30.96

30.94

30.92

30.91

30.89

30.8l
30.86

30.84

30.82

30.80

30.?9

30.77

30.75

30.l4
30.7?

30.70

30.68

30.66

30.63

30.61

30.59

30.56

30.54

30.51

30 .48

30.45

30.42

30.40

30.37

30.33

30.30

30.26

30.23

30.20

30.16

30.13

30.09

30.05

?810.3i e.58
2805. ? i 9.10

2800.4i 9.24

27e5.91 9.08

279r.7i 8.94

?787.8i 8.89

2784. 1 i 8.88

2780.31 8.87

27i6.5 i 8.81

2r7r.8i 8.85

2?66. r i 8.84

2760.4i 8.83

2154.81 8.81

2749. r i 8.80

?743.61 8.78

2738.0 i 8.77

2732.4i 8.76

2726.9 i 8.74

?72r.4i 8.73

?716.01 8.72

2710.51 8.70

?705.ri 8.6e

269e.8i 8.68

?693.41 8.66

2686. I i 8.64

2678.8 i 8.63

2611.61 8.6r
2664.3i 8.59

2657 .2 I 8.57

2649 .0 i 8.55

2639.91 8.53

2630.91 8.51

2621.8i 8.48

2612.9i 8.45

2604.01 8.4?

25e5.rl 8.40

2585.31 8.37

2574.6 i 8.33

?563.9i 8.30

2553.3i 8.26

2542.8i 8.23

?53?.4 i B. ?0

?522.01 8.16

25r0.6i 8.13

2498.4 i B.0e

2486.21 8.05
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P0l{0-2 Version: 5.17 5/}i:

tXtCUIt0: 04-25-1996 1 l:58:45

Pond Iile:
Inflorr llydrograph:
0utflor Hydrograph:

IilTtO[ tlYOROORAPt|

Page 5

Return lreq: 100 years

C:\P0t{0PAC|(\95016-28\Bf4P1 .Pl{0

C:\P0l{0PAC|(\95016-28\iUI-100 .ttYO

C : \P0l{0PAC|(\950 1 6-28\l 00-0UI L llY0

ROuI I t{G Col,tPuIAI I 0l'l 5

i rrl1r i

I (min) |
I -------- |
tl
i 1 482.0

I 1488.0

Ir{fL0n I

.fi:l_ i

?.00i
2.00i
2.00 i

2.00 i

1 .00 i

r.001

r.001

r .00 i

1.00i

I .00 i

o.00 i

0.00 i

0.00 i

I il+12 i rs/t - 0

i (cfs) i (cfs)

I

4.0 i 2458.1

?446. 1

2434. 2

?42?.4

?409.6

?395.9

?382.3

2368.7

2355.2

234r.$
?1r7 q

2312.2

2297. 1

25/t+0l0tJIrLot{i
(cfs) I (cfs) i

| ----------- l--------- |
tll

24i4. 1 i

?462. 1 I

245o. r l

2438.2i

2425.4i

24r1.61

?397.9 i

2384.3 i

2370.7i

2357.2 i

?342.8 i

2327.5 i

2312. 2 i

rL r vAI I0|l I
/3t\ IttU r

--------- |

1494.0

1 500.0

1506.0

151?.0

1518.0

1 524.0

1 530.0

1 536.0

1 542.0

1548.0

r 554.0

4.0

4.0

4.0

3.0

2.0

2.0

2.0

2.0

?.0

t.0
0.0

0.0

8.01

7.98
7 0q

7.92

7. BB

I.85
7.81

7.iB
1 1At.tt

7.71

t.67
7.63

t.59

30.01

29.97

29.94

?9.90

29. B5

29.81

29.7?

29.12

29.68

29.63

29.59

29.54

29.49
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I Poilo-Z Version: 5.17 5/l{:

tXtCUTt0: 04-?5-1996 11:58:45

I
I

Page 6

Return Ireq: 100 years

rtxx*trxrxxxxrlr{r suill{ARY 0f RolJTIl{G coilPlJIAiloti5 xxrxtxxxrrtxxrrtrr

I Pond [ile: C:\P0I{0PACK\95016-?8\BI{P1 .Pl{O

Inflon l|ydrosraph: C:\P0il0PACK\95016-28\fUI-100 .l|Y0

0utf I ow t|ydrosraph : C : \P0l{DPACK\950 I 6-28\ 1 00-0UT I . ilY0

I
Starting Pond l{.S. ilevation . 25.00 ft

I
t
t
I
I
t
I
I
I
I
I
I
I
I

rxxtx Sutnttrafy of Peak 0uifloti and Peak ilevation rxxxx

Peak inflow = 348.00 cfs
Peak 0utf'low = 131.79 cfs
Peak flevation = 34.13 ft

xxxxx Summary of Approximate Peak Storage rrxxr

Injtial Storage = 203,029 cu-ft
Peak storase rrom storm = 

--11!111::-ll
Total Storage in Pond " 704,603 cu-ft

Harning: Inflori hydrograph truncated on lefi side.
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JAMES RTVER COMMERCE'CENTER

JAMFS CITY COI]NTY, VIRGINIA

CHESAPEAKE NA.Y PNTSERVATION ONON{ENCE COMPLIANCE

James ,City County and Williamsburg Developments, Inc. have embarked on a

coordinated effort- to prombte economic development in James City County. This effort has

resulted in the ptopojrd James River Commerce Center, involving approximately 220'acres.

Thp land lies in-easlern James City County between Carter's Grove Plantation and the entrance

-.A a-ift. nesf'lVf*n.Industries plant,'and is bound on the north by'U:S. Route 60 and on

the south by the upper reaches of Grice;s Run and Wood Creek'

Langley and McDonald was asked to review the proposed Master Development Plan as

it relates tJJames City Countyls Chesapeake Bay preser.ralion Ordinance. Compliance with

that Ordinance had a'direct impact on ttr" total development sqlare fo^otug" that. could 
.be

provided within the James River Commerce Center. Compliance with theCounty's Chesapeake_
'Bay 

Preservation Ordinance was very dependent upon two primary factors: (l).lh: Tt" .9f
proposed devel,opment for whictr pottutant reduction treatment could be provided for its
itoimwate, ,unoff, and (?) the amount of land that would remain in undisturbed natural open

space after development was complete.

' 
To meet the requiremorts of the first factor of Chesapeake Bay Preservation Ordinance

compliance, it is necerrury to pass large volumes of 
-runoff 

water ihrouglr detention ponds-or to

infilirate sirnilarly large votumes into iotour soils, if they exist. The soils maps do not indicate

that such soils underiie the area of ih" Jurn.r River Cbmmerce Center, therefore making it
' noff water through detention ponds'

necessary to base the stormwater treatment on passlng ru

Ponds for this pu{pose are generally provided in the James City County/Williamt|u:q

area by placing 
" 

s*ull durn u.rori the uiper reaches. of ravines, providing a basin to hold

stormwatdr runoff for the requisite time'period needed le providg tht required. pollutant

reduction. These ponds can bgeither dry ponds or wet ponds, depending upon whether or not

they drain completely after a storrn 
"u"ni. 

The.wet-pond provides a higher degree of pollutant

reductign , and is th; facility proposed for meeting the Chesapqake Bay Preservation Ordinance

'requirement at thO James River Commerce Center'

As noted previously, the wet pond facility provides a higher level of treatment to the

stormwater runoff flowing to it. The tigf,., teueioi treatment is needed when the area of flow

rhar can be directed to the detention pnni it limited by topographic orother factors'. In.the clse

of the James River Commerce Cenier, the area thai can be-directed.to flow to the detention

ponds is lirnited by where in the drainage courses the dams forming the ponds can be located'

-1-

JR038_JAMES_RIVER_COMMERCE_CENTER - 400



l
l
l
l
l
l
l
J

l
l

Placement of the dams beyond certain limits on the drainage courses, results in conflicts with
wetlands and many cornplications presented by'the npqd to obtain l'arious fedepl and !tat9
perrnits. Because of these factors; the area of ,the prp,pgfd_de.yelopmgnt, from whic.h

itormwateg.runoff can be directed to detention ponds, is limited, Consequently, the wet pgnd,

withits'!righ€.r'levelof.pollutantreductionrembvalisneeded,..

Thq pla$proposed for the James River Commerce Center involvps. six basins as shown

on the Chesap4ie^Bty Preservation Ordinance Master Plan,'The.draindge area'of each

detentior.lpOn'iiishownonthisplan. ','l ' -' ".,.. ": 
:

.j, , : .

The,.othqr.':prirRary component of compliance, wi.th thel Counlyls,Q.hesageakg !.y
Preservation Orainance;, ':untlisturbed natural open" space, i' is indicattd on-jlhe'chesapqake Bay

Preservation Ordinance Master Plan also. : :

..1

In addition [o water quality improvernent prov-ided:by th9 six detentign bxins, peak flow

atrenuarioR,will, also ue provided.- Th; storage voiumeproviag in eaqfi ug;in is'in excess of that

required for,v,ater quJiiiy improvement aloni. That additional volume wifl pro-vide for the flow

attinuation iAuire*ent. triore detailed drainage desrgn'and, planning will be'rreqlired to

6.1"r6ins.peak:Water surface elevations resulting.in:eaoh basin., Suoh-studlesr,yhich,are Qeyond

the scope:oflihis,review, will be a component of the prdiminary ro1d,31{,site dxig4,'.at a later

stage ol thelplanning,and .desigri process for Jarnes'Rivbr Commgrcd'Cefiter. . . , "'.,.. : . . .." :.,
Thqfti$oiving,tables presenr the data tolaccoryrpany the,Srgfmw-pter.;\IanaggmentMaster

.Plan:].;..';::1.n':,..'...'.:].:'.'.'r.qIti.'''..'

'- .,.:'...,.:,,:',,.,'i: I I l' "- I.,. -,..t ...,,,...., :l
l

l

-2-
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TABI,E I

AREA OF DRAINAGE BASINS FOR.EACII DETENTION POND

DETENIION POND
NUMBER A&EAIAEJ

''

.14,2

' Je.J

1Fr'.'t't:5
1054

TOTAL AREA 137;8 (EXCLUSIVE OF BALL I\'gfAL)

f,
'.''.' : -: :

*MAY REQUIRE EASEMENI FOR: IMPOU'NDIATNT
FROM BASF/MANN INDUSTRIES .- .

l
l
l MAJOR WETI,AND...AN[) 

. .

PERIMETER AREAS
UPLAND INTERNAL AREAS

AREA 1

AREA 2
AREA 3

AREA 4
AREA 5 ]

AREA 6
AREA 7

TOTAL AREA

,. --t:\ 
:''::": -::::'" :'''

\._55.4 AC. j

'' - .-,..-..-'-!'

0.25 AC.
0.5.'AC.
3.5* AC.
4.2' AC.
0.7 Ac.
2.5-, r A9,.' ,U'/Ac:
19.4 AC.

A.

B.

TOTAL UNDISTURBED NATURA!. OPEN SPACE
I 

'55,.4 Ag., +. .1'9,4AC' = ?4iP AC'

-3-
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TABLE 3 (CONTII.IUEp)

l
l
l
l
l
l
l
l
l
l
l
l
l
J
.r:

;

j
*l

d
,t"
{
J
.-ql
,i1. I

1
,*
's'
-tE;

STORAGE VOLI]MF,S FOR EACH DE]TENTION POND

POND
NUMBER.

CONTOUR AREA
(s.F.)

INCREI@NIAL
voLuME
', (C-F.)

TOTAL
VOLI]ME

(c.F.)

4 30 56,ooo 380,000

220;000

25 32,000 160,000

115,000

20 14,000 45,000

45,000

15 4,000

5 35 '44,000 225,W

160,000

30 20,000 65,000

65,000

25 6,000

6 30 52,000 350,000

200,000

25 28,000 150,000

105,000

45,000
20 14"000

45,000

15 4,000

-5-
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TABLE 4

REQIITRED STORAGE VOLUME FOR A VOLIME EQUAL TO
FOI]R TIMES TIIE MEAN STORM]RI]NOIIF

ASSUME MEAN STORM = 0.45 INCHES OF RAINFALL
.'-..''-

ASSUME IMPERVIOUS COVER IN E.A,CH BASI-N EQUALS 70 PERCENT'

VOLUME ngQUmgUENT : 4 x MEAN STORM'RUNOFF
WHERE

MEAN STORM RUNOFF IN AC. FT. = EM)EV) X A
12

Rm : VOLIIME OF MEAN |TORM (035 IN')
RV = ITAINFALL/RUNOFF COEFFICIENT

A:;T";%H'-i.ifi&$lsfiI^1f.""'#1ii?HtFjl
DETENTION POND

NUMBER.
REQUIRED

STORAGE VOLUME
(c.F,)

83,530
63,093
142,000
237,N0
76,865
86,640

AVAIL'q,BLE
STORAGE VO]-UME

(c.F)

272,0N
260;000
145,000*
380,000
225,0w
350,000

I
2
3

4

5

6

,"ADDITIONAL VOLUME FOR

FLOW ATTENU.ATION I\,TAY BE

REQUIRED THROUGH EXCAVATION

-6-
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uPoS*L lLL a
fib

f7p'l

NAT. OPEN SPACE AC. Q.5 AC. + 0.7 AC.)

141.0 AC = 0.64
219.2 AC.

2.

J.

1.74C. :
<

2t9.2 AC.
O.O3 THIS IS AREA DRAINING THROUGH BMP FOR ADJACENT

SCIdOOL SITE

UNDISTURBED NATURAL OPEN SPACE AREAS

MAJOR WETLAND AND PERIMETER AREAS

UPLAND INTERNAL AREAS

74.8 AC: : 0.34
219.2 AC.

55.4 AC.
+ 19.4 AC.

74.8 AC.

-8-
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EXECUTIVE SUMMARY

The project site is underlain by Windsor formation fluvial-estuarine soils consisting of
clayey and silty sands and lean and fat clays. Beneath these soils, sand and clays of the

Miocene age Yorktown formation were encountered to the maximum depth of
penetration in the test borings. Recent alluvial soils may be encountered in the ravine
bottoms at lower elevations on the site.

The embankment may be constructed as a homogenous earth embankment with an

excavated key trench along the embankment centerline. Based on the U. S. Bureau of
Reclamation criteria given in the text Design of Small Dams, Third Edition (1987), for
small homogenous earth dams on stable foundations, the upstream and downstream

slopes should be graded no steeper than 3H:1V and 2.5H:1V, respectively.

Based on the subsurface exploration and soil laboratory test data, the soils to be

excavated in the pond area for embankment construction are generally expected to consist

of lean and fat clays (both with varying amounts of sand) and silty and clayey sands.

These soils are expected to be suitable for construction of the embankment. Excavation

below the water table may be necessary to establish a pond floor at El 18.

The principal spillway pipe should be prestressed concrete pipe, designed as a pressure

pipe and able to with stand the extemal loads due to the weight of the embankment soils
above. A filter-drainage diaphragm should be installed around the principal spillway pipe

in the embankment instead of the anti-seep collars shown on the plans. The principal

spillway pipe upstream of the filter-drainage diaphragm should be supported on a

concrete cradle and the remaining portions supported on suitable natural soils or
compacted embankment fill. The riser structure for the principal spillway may be

supported on a cast-in-place reinforced concrete mat founded on suitable natural soils or
compacted embankment fi ll.

Toe drains are recommended at the downstream toe of the embankment.

Based on the hand auger probe data, soils along the proposed entrance road right of way

are expected to be suitable for the construction of the entrance road. However, these soils

will become extremely difficult to grade and compact during periods of wet weather

resulting in possible undercufting to maintain suitable subgrade material.

I 
Project 963241 /June 14,1996 Schnabel Engineering Associates
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1.

1.1

INTRODUCTION

Scope of Services

The objective of this study is to evaluate the subsurface conditions and to provide

recommendations regarding the design of the embankment, riser structure foundations,

earthwork, and spillway for the BMP Pond and preliminary ealthwork and grading

recommendations for the entrance road for the James River Commerce Center

Development. The scope of this study is as defined in our proposal for this project dated

May 6, 1996 (p63173). Our services included subsurface exploration, field engineering,

soil laboratory testing and development of geotechnical engineering recommendations'

Site Description

The project site is located along the south side of U. S' Route 60, across from the East

and West Tarleton Bivouac in James City County, Virginia' The site is bordered to the

east and south by the entrance drive to the BASF Facility and the BASF Facility'

respectively. The area is made up of over 200 acres of open and wooded tracts' Grades

generally slope down toward the south from about El 68 to 70 in the northern area along

u. S. Route 60 to about El 2 along the southern boundary. The site is divided by three

nortVsouth trending drainage ravines formed by unnamed tributaries to Grices Run

located near the southwest comer of the site'

The site for the proposed BMP Pond is located in a wooded area at the northern end of

the middle tributary and about 2,200 ft south of U. S' Route 60' The embankment for the

pond is to be constructed across the end of trvo small ravines. Grades generally slope

down from about El 38 at the top of the ravines to the southeast and southwest

respectively, to about El 16 near the area of the downstream toe of the proposed

embankment. The western ravine was generally dry at the time of our site visit and some

wet areas were observed along the bottom of the eastem ravine' No flowing water was

observed. Grades in the pond area vary from about El 30 to 37'

We obtained the site information from the topographic site plan (Preliminary Master

PIan) revised dated December 12,lggs,prepared by Langley and McDonald, P'c'' and

through our site visits.

1.2

@ r-t
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Proposed Construction

The James River Commerce Center is to be a commercial development of over 200 acres'

comprised of about 17 parcels ranging in size from about 4.6 to 47.8 acres. To meet

storm water-runoff requirements, a BMP Pond is to be constructed near the central area of

the Commerce Center. The pond is to have a normal pool at El25 An earth embankment

dam approximately 16 ft high, with a crest width of about 12 ft and a crest length of about

200 ft is proposed for construction. Upstream and downstream slopes of 3H:lV are

planned for the embankment. A 6 ft wide bench at about El24 is planned for the

upstream slope. The embankment is proposed as a zoned structure with a clay core and a

6 ft wide, 3 ft minimum depth key trench.

The principal spillway is to consist of 106 linear ft of 36 inch diameter, Class III RCP

through the embankment with invert grades at the upstream and downstrearn ends of El

19.0 and El 16.5, respectively. Three, precast, 7 ft square, anti-seep collars are proposed

for installation at 24 ft intervals along the principal spillway pipe starting at the upstream

end about 3.5 ft downstream of the riser structure. The upstream riser structure will be

constructed with 60 inch diarneter precast concrete pipe sections with an anti-votrex cap

and top of riser grade atFJl32.57. The emergency spillway is to be a riprap lined,

excavated channel in the right abutment, around the embankment to the downstream toe'

An entrance road approximately 1.1 miles in length is proposed from U' S' Route 60 into

the site. Approximately 1,600 ft of the road was evaluated for this study. Grades along

the 1,600 ft section of roadway vary from about El68 near U' S' Route 60 to El 54

approximately 1,600 ft south of U. S. Route 60.

Project details discussed above were obtained frorn the Preliminary Master Plan (Sheet

lA,l2llg/g5), the Entrance Road Plan (Sheet 10,414196) and the BMP Details Plan

(Sheet l0B,414196). These plans were developed by Langley and McDonald, P'C'

iates
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DATA COLLECTION AND ANALYSIS

Geology

We reviewed existing geologic data and information in our files' Based on this review'

the geologic stratigraphy in the vicinity of the site, from the ground surface down'

consists of recent alluvial soils underlain by Pleistocene age Windsor formation soils'

These soils are underlain by the Miocene age Yorktown formation soils that extend to

depths in excess ofseveral hundred feet'

The recent alluviai soils are expected to consist of silts, clays and sands generally of low

to moderate strength and higher compressibility. The Windsor formation terrace

deposits are fluvial-estuarine soils which typically consist of a poorly-sorted mixture of

sand, clay and gravel exhibiting moderate strength and compressibility' The Miocene age

yorktown formation consists of marine-deposited sediments typically containing shell

fragments. These soils exhibit moderate to high strength and low compressibility'

The above stratigraphy is typical in this area of James City Countv' In the immediate

vicinity of the project site, some recent alluvial soils may be encountered in the ravine

bottoms. on the remainder of the site the above strata have been encountered at the test

boring and hand auger locations'

Data Collection Techniques

Four test borings were drilled at the embankment dam site under our observation by

Ayers and Ayers,Inc. of Powhatan, virginia. Additionally, personnel from orrr offtce

excavated two hand auger probes at the embankment dam site and six hand auger probes

in the entrance road right-of-way during our site visits' Specific observations' remarks'

and logs for the borings and hand auger probes, classification criteria and sampling

protocols are included in Appendix A. Approximate test boring and hand auger probe

locations are shown in Figures Al and A2 in Appendix A' Soil samples will be retained

up to 45 days beyond the issuance of this report, unless other disposition is requested'

Our soils laboratory conducted tests on selected samples obtained in the test borings and

hand auger probes. This testing aided in the classification of soils encountered in the

subsurface exploration and provided data for use in the development of foundation and

earthwork recommendations. The natural moisture content values of selected soil

samples are shown in the logs in Appendix A. The results of the remaining laboratory

tests are Presented in APPendix B'

Project 963241 I
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Generalized Subsurface Stratigraphy

We have characterized the following generalized subsurface soil stratigraphy based on the

test boring and hand auger probe data presented in Appendix A:

Topsoil: Approximately 0.1 to 0.6 ft of forest litter and topsoil was encountered at the

test boring and hand auger probe locations in the embankment dam area. Along the

entrance road, approdmately 0.2 to 0.8 ft of forest litter and topsoil was encountered at

the hand auger probe locations.

stratum A: Stratum A consists of loose to firm density fine to coarse SILTY SAND

(SM) and CLAyEy SAND (SC). These soils were encountered in all the borings and the

hand auger probes from the ground surface and interbedded with Stratum B to depths of 2

to 14 ft. N values from 4 to 14 were recorded in this stratum. These soils represent the

coarse-grained portion of the Windsor formation soils'

Stratum B: Stratum B consists of medium to very stiff consistency LEAN CLAY (CL)

and FAT CLAY (CH) with varying amounts of sand. Stratum B was encountered below

the ground surface and interbedded with Stratum A to depths of 4 to 12ftinthe borings

and hand auger probes. Standard Penetration Test N values from 5 to l8 were recorded

in this stratum. Stratum B soils are fluvial-estuarine sediments and representative of the

fine-grained soils of the Windsor formation. Laboratory tests conducted on two samples

from this stratum indicated that they eontained about 70 to 88 percent by weight of

material finer than the No. 200 sieve. Using correlations with permeability and grain

size, we anticipate that these soils will be of relatively low permeability.

Stratum C: Stratum C consists of medium consistency SAIIDY LEAN CLAY (CL)'

SAI.IDY FAT CLAY (CH) ANd SANDY SILT (ML) CONtAiNiNg ShCII frAgTNCNtS'

Stratum C was encountered below Strata A and B to a depth of 15 ft (maximum depth of

penetration) in Borings B-l and B-3 and to a depth of 17 ft in Boring B-2' Standald

Penetration Test N values from 6 to 8 were recorded in this stratum' Stratum C soils are

marine sediments and representative of the fine-grained soils of the Yorktown formation'

Stratum D: This stratum consists of generally firm density fine to coarse SILTY SAND

(SM) and CLAYEY SAND (SC) containing shell fragments' N values from l0 to 13

were recorded in this stratum. These soils were encountered below Stratum C to the

maximum depth of penetration (30 ft) in Borin gB'zand in Hand Auger HA-8 to a depth

of 6 ft, the maximum depth of penetration. This stratum was not encountered in the other

borings or hand auger probes. These soils are representative ofthe coarse-grained

Project 963241 / June l
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fraction of the Miocene age Yorktown formation. Like the Stratum C soils, soils from

this formation are typically sensitive to disturbance, loosing their strength upon

remolding. Therefore, the Standard Penetration Test values are typically not

representative of the soils' undisturbed higher strength and lower compressibility.

Ground Water

Water level readings which were obtained in the borings during and after completion are

noted in the logs. We observed ground water during drilling in two of the borings (B-2

and B-3) at depths of 19.0 and 7.0 ft, respectively and in Hand Auger HA-8 at a depth of
about + ft. Following removal of the augers, test borings caved dry at depths of 1.2 to 2.6

ft. A water observation well was installed in Boring B-2. We recorded a ground water

level in the well at a depth of 6.7 ft, El 18.3, three days after completion of the drilling.

We did not obtain long-term water level readings as the remaining test borings and hand

auger probes were backfilled upon completion for safety.

The ground water levels on the logs show our estimate of the hydrostatic water table at

the time the borings were drilled. Fluctuations in the hydrostatic water table should be

anticipated depending on variations in precipitation, surface runoff, pumping,

evaporation, stream levels and similar factors.

During wetter times of the year, higher water levels representing a perched ground water

condition may occur. Perched ground water can occur when infiltration of surface water

is retarded by a lower permeability layer such as the clays of Stratum B.
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GEOTECHNICAL RECOMMENDATIONS

Discussion

We have reviewed the BMP Details plan dated April4, 1996 for the proposed

embankment. The recommendations in this report including a homogeneous earth

embankment, installation of a toe drain and the use of a filter diaphragm represent

recommended changes in the proposed structure.

The soils for construction of this BMP embankment dam are expected to be excavated

from the pond area upstream of the embankment. Excavation depths up to about l1 ft in

the pond are planned to grade the pond bottom to El 18. Ground water was not

encountered above El 18 at the riser structure location (Boring B-4). However, ground

water was recorded at about El 18 at the center of the embankment (Boring B-2) and

some surface water was observed in the ravine toward the left (east) abutment.

Excavation below the water table may be necessary to establish a pond floor at El 18.

Based on the subsurface exploration and soil laboratory test data, the excavated soils are

generally expected to consist of lean and fat clays (both with varying amounts of sand)

and silty and clayey sands. These soils are expected to be suitable for construction of the

embankment. Soils for impounding structures are generally best suited when their

moisture contents are at or slightly above optimum moisture content at the time of

placement. Therefore, depending on the time of year that construction proceeds, it may

be necessary to provide some moisture conditioning for these soils. This conditioning

may include scari$ing, aerating and drying during wetter times of the year, or during dry

periods it may be necessary to add moisture to achieve adequate compaction'

We believe that most of the soils for embankment construction will consist of the fine

grained soils of Stratum B. Therefore, a homogenous dam is recorlmended since the

soils anticipated for construction will be generally low permeability clays and silts. This

is based on the soil types encountered during the subsurface exploration. However' we

recommend that the finer grained cohesive soils of Stratum B be placed nearer to the

central area of the embankment during construction. The sandier soils of Stratum A

should be placed toward the upstream and downstream slopes. The embankment should

be constructed with compacted embankment fill as described in Section 3.3.

The principal spillway pipe should be prestressed concrete pipe, designed as a pressure

pipe and able to withstand the external loads due to the weight of the embankment soils

above. A filter-drainage diaphragm should be installed around the principal spillway pipe

Project 963241 /June 14,1996 Schnabel neering
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in the embankment instead of the anti-seep collars shown on the plans. The primary

problem associated with anti-seep collars relates to construction quality control. It is very

difficult to obtain the required quality of backfill adjacent to anti-seep collars. Anti-seep

collars are not recommended as the method for the control of seepage through earth and

rockfill dams by the designers of major dams, including the Soil Conservation Service,

the U. S. Bureau of Reclamation and the U. S. Army Corps of Engineers.

The principal spillway pipe upstream of the filter-drainage diaphragm should be

supported on a concrete cradle. The remaining portions of the pipe should be supported

on drainage materials on suitable natural soils or compacted embankment fill. The filter
diaphragm should be installed around the principal spillway pipe one-third of the distance

upstream from the dam toe. The filter should extend to the toe as indicated in Section

3.4. The riser structure for the principal spillway may be supported on a cast-in-place

reinforced concrete mat founded on suitable natural soils or compacted embankment fill.

Toe drains are recornmended at the downstream toe of the embankment. They may be

terminated at about El22 at each abutment. The toe drains may outlet into the plunge

pool of the principal spillway or may be tied into the spillway drainage-filter diaphragm

system.

Based on the hand auger probe data, soils along the proposed entrance road right of way

are expected to be suitable for the construction of the entrance road. However, these soils

will become extremely difficult to grade and compact during periodsof wet weather

resulting in possible undercutting to maintain suitable subgrade material. Califomia

Bearing Ratio (CBR) values for soils encountered of between about 2 and 8 are

considered reasonable for planning.

Stabilit-v Evaluation and Embankment Confi guration

Based on the U. S. Bureau of Reclamation criteria given in the text Design of Small

Dams, Third Edition (1987), for small homogenous earth dams on stable foundations, the

upstrearn and downstream slopes of the dam should be built no steeper than 3H:1V and

2.5H:lV, respectively. These slopes consider the soil types encountered in the test

borings and classified in the soils laboratory. A minimum crest width of at least l0 ft
should be maintained. The proposed embankment includes up and downstream slopes of
3H:1V and a crest width of l2 ft.

The embankment may be constructed as a homogenous earth embankment with an

excavated key trench along the embankment centerline. However, we recommend that

t-2 Schnabel Engineering Associates
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3.3

the fine-grained cohesive soils (Stratum B) be placed in the key trench and nearer to the

central area of the embankment during construction. The key trench should be excavated

to a depth of at least 3 ft along the abutments and across the ravine bottom. Where sands

of Stratum A are encountered, it may be necessary to excavate the key trench through

these soils but not deeper than about 6 ft. The width of the key trench should be at least 8

ft in the abutments and across the ravine floor to provide adequate width for proper

placement and compaction of the embankment fill. The contractor should be prepared to

dewater key trench subgrades in the ravine floor area to facilitate placement of compacted

embankment fill.

Earthwork and Grading (Embankment Dam)

3.3.1 SubgradePreparation

Topsoil was encountered to depths of about 0.1 to 0.6 ft at the test boring and hand auger

probe locations along the center line of the proposed embankment and the alignment of
the principal spillway conduit. However, stripping of wooded sites typically results in

some disturbance and contamination of near-surface soils, particularly during periods of
wet weather. Therefore, we recommended a topsoil stripping depth of 1.0 ft be

considered for project planning.

The excavation for the principal spillway pipe should be wide enough to provide

adequate access for the installation of the 36 inch diameter pipe and for proper placement

and compaction of the embankment fill. Where necessary, the excavation should be

benched on a slope not steeper than 2H:1V with bench heights not exceeding 18 inches.

Principal spillway subgrades, key trench and embankment subgrades should be stripped

of all topsoil, organic matter, debris, soft or loose natural soils, etc. Stripped and

undercut subgrades should be proofrolled with a loaded dump truck under the observation

of the Geotechnical Engineer to detect any areas of weak soils which may exist. Areas

which exhibit excessive pumping, weaving, or rutting should be excavated and replaced

with compacted embankment fill as recommended by the Geotechnical Engineer.

Proofrolling may be waived by the Geotechnical Engineer depending on subgrade

conditions and site access.

Recent alluvial soils consisting of loose density sands and sort consistency clays are

expected to be encountered during embankment construction in both ravine bottoms

based on geostick penetrations recorded in these areas during our site visits. Undercut

depths of between 2 to 3 ft should be anticipated to reach suitable embankment subgrades

Project 963241 /June 14,1996
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in these areas. However, the actual extent and depth of undercut needed should be

evaluated in the field by the Geotechnical Engineer.

3.3.2 Compacted Embankment Fill

Compacted embankment fill should consist of material classifuing CH, CL, ML, SC, or

SM per ASTM D-2487. Non-organic on-site soils are expected to meet this criteria. The

natural moisture contents of the soils tested at the site were generally expected to be at or

above the optimum moisture content values based on the soil types encountered for this

study. However, the contractor should be prepared to provide moisture conditioning,

either wetting or drying of soils to achieve adequate compaction. Off-site borrow soils

are not expected to be required.

Compacted embankment fill should be placed in horizontal, loose lifts not exceeding 8

inches in thickness and should be compacted to at least 95 percent of maxirnum dry

density per ASTM D-698, Standard Proctor. Soil moisture contents should be maintained

at about optimum to 3 percent above optimum during placement and compaction. Where

smooth drum or plate type compaction equipment is used, each lift should be scarified to

a depth of 3 inches prior to placement of successive lifts of compacted embankment fiIl.

Compacted fill subgrades steeper than 4H: I V should be benched to allow placement of

horizontal lifts.

Principal Spillway

3.4.1 RiserFoundations

We recomrnend the spillway riser may be supported on a reinforced concrete mat founded

on suitable natural soils of Strata C or D. Any soft or loose soils encountered at the riser

structure footing subgrade should be undercut as recommended by the Geotechnical

Engineer. Riser structure subgrades needing undercut should be concreted at the

elevation of undercut The riser structure may be designed for its distributed contact

pressure provided that it does not exceed a net allowable soil bearing pressure of about

2,000 psf. This ailowable soil bearing pressure provides a factor of safety of at least three

against general shear failure.

Riser structure subgrades should be observed by the Geotechnical Engineer. Any

unsuitable soft or loose soils should be excavated from the foundation subgrades as

recommended by the Geotechnical Engineer. Where ground water is encountered in

foundation excavation, a mud mat working platform consisting of 4 to 6 inches of lean
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concrete may be recommended by the Geotechnical Engineer for placement. This

working platform may be recommended to reduce the disturbance of these soils prior to

placement of reinforcing steel and foundation concrete.

Settlements of the riser structure foundations supported on suitable natural soils are

expected to be negligible since the weight of the structure is expected to be nearly equal

to the weight of soil excavated for its construction. However, the riser is expected to

settle with the embankment.

3.4.2 Principal Spillway Pipe and Filter-Drainage Diaphragm

The principal spillway pipe upstream of the filter-drainage diaphragm (discussed below)

should be supported on a concrete cradle founded on suitable natural soils. The

downstream third of the pipe may be supported on subdrain material as discussed below

and as shown on Figures I and 2. The cradle should extend to the spring line of the pipe.

The sides of the cradle should not be vertical but be sloped at about lH:lOV to facilitate

adequate compaction against the structure. Cradle joints should be provided to match

pipe joints. The pipe should be designed to be u'atertight under the maximum intemal

hydraulic pressure and the maximum extemal embankment load of about 1.0 tsf.

Joints of the preeast pipe sections should be designed to allow for rotation and extension

due to settlement of the embankment foundation and should incorporate water tight

gaskets. The length of the joint must allow for the estimated extension due to these

movements plus a factor of safety of at least 0.5 inch in joint length. Joints should also

be wrapped with a geotextile extending at least 12 inches on both sides of the joint. We

recommend that the pipe not have pick-up holes. However, if such holes are in the pipe

delivered to the site, holes should be patched and covered with geotextile to prevent

erosion of soil into the pipe.

The principal spillway pipe should be laid with a convex camber having a morimum

vertical elevation at the dam centerline of about 3 inches above the horizontal. This

upward camber is recommended to compensate for estimated settlements near the

embankment center of about 3 inches due to the weight of the embankment fill placed

after the pipe is in position.

Sufficient clearance should be provided for standard compaction equipment access during

placement of compacted embankment fill along the spillway pipe. The embankment fill
should be ramped against the pipe on a maximum slope of lH:6V to improve the

compactive effort. Where access is limited, thinner lift thicknesses, hand compaction and

I
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3.5

tight control on material quality will be necessary. Where trench excavation of the

spillway pipe is necessary, cut slopes should not exceed 2H:1V as discussed in Section

3.3.1.

A filter-drain diaphragm should be installed around the spillway pipe at the one-third

point from the downstream end. The filter diaphragm should consist of a2 ft thick

vertical layer of VDOT No. 57 stone surrounded by a I ft thick layer of VDOT Grade A
fine aggregate. The filter diaphragm should extend at least 6 ft above the top of the pipe,

4 ft below the invert of the pipe, and 9 ft perpendicular to the pipe, toward each

abutrnent. The filter diaphragm should be connected to a subdrain extending along the

bottom of the downstream third of the spillway pipe. The subdrain should consist af a 12

inch layer of VDOT No. 57 stone underlain by a 6 inch layer of VDOT Grade A fine

aggregate. This subdrain may also act as pipe bedding for the length of spillway pipe

downstream of the filter-drain diaphragm. Twin 4-inch diameter slotted polyethylene

tubing meeting the requirements of ASTM F-405 should be embedded in this drain on

each side of the principal spillway pipe. Details of the filter-drain diaphragm and

subdrain are shown on Figures 1 and2.

Toe Drain

A toe drain consisting ofslotted, corrugated tubing surrounded by coarse-graded

aggregate rvrapped by a geotextile should be installed at the downstream toe of the

embankment. The toe drain should extend laterally to about El22 onthe abutments of
the dam. The toe drain should outlet into the plunge pool at the outfall of the principal

spillway or it may be outletted into the end of the filter-drain diaphragm subdrain.

The coarse-graded aggregate should consist of VDOT No. 57 size aggregate. The filter

fabric should be a non-woven geotextile such as Mirafi 140N or equivalent. The toe

drain should consist of a 4-inch slotted polyethylene tubing meeting the requirements of
ASTM F-405. The minimum over all dimensions of the toe drain section arc 4 ft wide by

2 ft thick.

Preliminary Entrance Road Evaluation

Subgrades to receive compacted structural fill for pavement support or compacted base

course material should be stripped of vegetation, topsoil and organic matter. Our

subsurface exploration indicated topsoil to depths of 0.2 to 0.8 ft below the ground

surface. However, as previously described in Section 3.3.1, stripping of wooded or

previously cultivated sites typically results in some disturbance and contamination of

3.6
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near-surface soils, particularly during periods of wet weather. AccordinglY, we

recommend a topsoil stripping depth of 1.0 ft be considered along the entrance road for

project planning. Actual stripping depths should be evaluated by the Geotechnical

Engineer during construction.

Based on the limited hand auger probe data, we believe that undercutting of entrance road

subgrades will be limited. Therefore, before any excavation below design subgrade level,

the stripped subgrades should be proofrolled with a loaded durnp truck (or scraper) under

the observation of the Geotechnical Engineer. Areas which exhibit excessive pumping,

weaving, or rutting should be excavated and replaced with compacted structural fill as

recommended by the Geotechnical Engineer. Poor site drainage or grading during

periods of wet weather may lead to disturbance and undercutting of pavement subgrades

because these soils are extremely sensitive to changes in moisture.

Disturbed soft or loose near-surface soils could possibly be recompacted if earthwork is

performed in the drier, warmer summer months. However, some scarifring and drying

may be needed to recompact these soils.

California Bearing Ratio (CBR) values between about 2 to 8 may be considered for the

soils along the entrance road when planning pavement requirements. Actual CBR values

should be obtained for use in final pavement design.

Adequate control of surface drainage will be a very important consideration for the

overall development related to the pavement design. The area surrounding pavements

should be graded to direct surface water au'ay from paved areas. Utility excavations

within pavement areas should be backfilled with compacted structural fill.

Pavement subdrains or drainage ditches should be provided in cut areas where grades

slope toward the pavement. The invert grade of ditches should be at least I ft below the

pavement subgrade level. Pavement subdrains should be daylighted or connected to a

storm sewer.

I /June 14,1996
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CONSTRUCTION CONSIDERATIONS

Earthwork

Site drainage should be provided to maintain subgrades free of water and to avoid

saturation and disturbance of the subgrade soils prior to placing cradle concrete or

embankment fill. This will be important during all phases of the construction work. Any

subgrade soils which have been weakened due to saturation or disturbance should be

removed as recommended by the Geotechnical Engineer.

The on-site soils are generally moisture sensitive and will be difficult to compact under

wet weather conditions.

Care should be exercised during excavation for the principal spillway conduit so as little

disturbance as possible occurs at the subgrade level. All loose or soft soils should be

carefully cleaned from the excavation prior to placing cradle concrete or drainage layer

material. Actual subgrades should be observed during construction by the Geotechnical

Engineer.

Temporary dewatering may be necessary during construction of the spillway and key

trench excavations, particularly near the downstream sections. Pumping from sumps

from within the excavation or construction of temporary dikes and pumping water over

the dikes may also be possible for controlling water. Temporary dewatering may also be

required during excavation in the pond area.

We also recommend that the project specifications indicate the contractor's responsibility

for providing adequate site drainage during construction. Inadequate drainage will most

likely lead to disturbance of soils by construction traffic and increased volume of
undercut.

It is difficult to accurately predict the subgrade conditions which will be encountered

during construction based on the amount of data typically obtained during a geotechnical

engineering design phase study. Our recommendations are intended as guidelines, and

modifications will probably be necessary at the time of construction. Full-time, on-site

observation during subgrade preparation should be provided by our fimt so that we can

provide further recommendation during this phase of the project. Unit prices and a

contingency allowance should be provided to account for possible modifications.

Project 963241 / June 14, I
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4.2 Riser Structure Foundations

Care should be exercised during excavation for the riser structure mat foundation so that

as little disturbance as possible occurs at the foundation level. All loose or soft soils

should be carefully cleaned from the bottom of the excavation prior to placing concrete.

Actual mat subgrades should be observed during construction by the Geotechnical

Engineer so that subgrade soils meet the requirements as recommended herein.

Depending on riser structure foundation grades, ground water may be encountered during

excavation for the mat. We anticipate that ground water can be controlled by pumping

from sump pits within the mat excavation.

Engineering Services During Construction

The engineering recommendations provided in this report are based on the information

obtained in the subsurface exploration and laboratory testing program. However, unlike

other engineering materials like steel and concrete, the extent and properties of geologic

materials (soil and rock) may vary significantly. Therefore, conditions on the site may

vary between the discrete locations observed at the time of our subsurface exploration.

The nature and extent of variations between borings may not become evident until during

construction. To account for this variability, professional observation, monitoring and

testing of actual subsurface conditions during all earthwork phases of the work

including: embankment construction and slope grading, principal spillway installation,

filter-drainage diaphragm and toe drain installation construction should be provided as an

extension of our engineering services. These services will also help in evaluating the

Contractor's conformance with the plans and specifications. Because of our unique

position to understand the intent of the geotechnical engineering recommendations,

retaining us for these services will allow us to provide consistent service through the

project construction.

General Specification Recommendations

An allowance should be established to account for possible additional costs that may be

required to construct earthwork and foundations as recommended in this report.

Additional costs may be incurred for various reasons including variation of soil between

borings, greater than anticipated unsuitable soils, need for borrow fill material, wet on-

site soils, obstructions, rock excavation, temporary dewatering, etc'

4.3

4.4
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This report may be made available to prospective bidders for informational purposes. We

would recommend that the project specifications contain the following statement:

"A geotechnical engineering report has been prepared for this project by Schnabel

Engineering Associates. This report is for informational purposes only and

should not be considered part of the contract documents. The opinions expressed

represent the Geotechnical Engineer's interpretation of the subsurface conditions,

tests, and the results of analyses conducted. Should the data contained in this

report not be adequate for the Contractor's purposes, the Contractor may make,

before bidding independent exploration, tests and analyses. This report may be

examined by bidders at the office of the Engineer or copies may be obtained from

the Engineer at nominal charge."

Test boring and hand auger data included in Appendix A should be included in the

contract documents.

We recommend that the construction contract include unit prices for scari$ing and

drying wet and"/or loose subgrade soils, and provide an allowance for this work. In
addition, the construction contract should include an allowance for undercutting soft or

looseo near-surface soils and replacement with compacted structural fill. Add/deduct unit

prices should also be established in the contract so adjustments for the actual volume of
undercut can be made.

The project specifications should indicate the Contractor's responsibility for providing

adequate site drainage during construction. Inadequate drainage will most likely lead to

disturbance of soils bv construction traffrc and increased volume of undercut.

Project 963241 / June 14,1996
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LIMITATIONS

The analyses and recommendations submitted in this repoft are based on the information

revealed by our exploration. An attempt has been made to provide for normal contingen-

cies, but the possibility remains that unexpected conditions may be encountered during

construction.

This report has been prepared to aid in the evaluation of this site and to assist in the

design of the project. It is intended for use concerning this specific project. Our

recommendations are based on information on the site and proposed construction as

described in Sections 1.2 and 1.3. Substantial changes in locations or grades should be

brought to our affention so we can modi$ our recommendations as needed. We would

appreciate an opportunity to review the plans and specifications as they pertain to the

recommendations contained in this report and to submit our comments to you based on

this review.

We have prepared this report according to generally accepted geotechnical engineering

practices. No other warranty, express or implied, is made as to the professional advice in-

cluded in this report.

Project 963241 /June 14,1996 Engineering Associates
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Appendix A

SUBSURFACE BXPLORATION DATA

Subsurface Exploration Procedures

General Notes for Subsurface Exploration Logs

Identification of Soil

Test Boring Logs, B-l through B-4

Hand Auger Logs, I-IA-l through HA-8

Location Plans, Figures Al and A,2
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SUBSURFACE EXPLORATION PROCEDURES

Test Boring Procedure

The borings were advanced by tuming a hollow-stem auger. A plug device was used to

block offthe center opening in the hollow-stem auger to prevent cuttings from entering

the augers during drilling. At the designated depth, drillers removed the plug and

performed the Standard Penetration Test, as defined below. Water or drilling fluid was

not introduced into the boring using this procedure, unless indicated on individual logs.

Water level data are indicated on the logs.

Standard Penetration Test Results

The numbers in the Sampling Data Column of the boring logs represent Standard

Penetration Test (SPT) results. Each number represents the blows needed to drive a 2-

inch O.D., 1-3/8 inch I.D. split-spoon sampler 6 inches, using a 14O-pound hammer

falling 30 inches. The sampler is typically driven a total of 18 inches. The first 6 inches

are considered a seating interval. The total of the number of blows for the second and

third 6-inch intervals is the SPT N value. The Standard Penetration Test is conducted

per ASTM D-1586.

Hand Auger Probes

Our personnel excavated hand auger probes using a 3-inch O.D. hand auger. We visually

classified the soil encountered according to ASTM D-2487. Geostick Penetrometer

readings were taken during excavation. Geostick Penetrometer readings give a general

indication of the soil's in place density or consistency. Geostick penetrations are shown

in the Remarks Column as "GP= ".

Soil Classification Criteria

The group symbols on the boring and hand auger logs represent the Unified Soil

Classification System Group Symbols (ASTM D-2457) based on visual observation and

limited laboratory testing of the samples. Criteria for visual identification of soil samples

are included in this appendix. Some variation may be expected between samples visually

classified and samples classified in the laboratory.

Pocket Penetrometer Results

Project 963241 /June 14,1996
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The values following "PP=o'in the remarks column of the boring logs represent pocket

penetiometer readings. Pocket penetrometer readings provide an estimate of the

unconfined compressive strength and undrained shear strength of fine-grained soils.

Water Observation Well

A temporary water observation well was installed in Boring B-2 by inserting a hand-

slotted, l%-inchPVC pipe in the boring. The pipe was capped and area sunounding the

pipe was backfilled with cuttings from the test boring.

Test Boring and Hand Auger Probe Location and Elevation Survey

Our personnel located test borings and hand auger probes by taping from the

embankment dam centerline and entrance road centerline located in the field by Langley

and McDonald, P.C. Approximate test boring and hand auger probe locations are shown

in Figure A1. Ground surface elevations at the test boring and hand auger probe locations

were scaled from the site plans by Langley and McDonald, P.C. dated December 12,

1995 and April4, 1996. These locations and elevations should be considered no more

accurate than the methods and plans used to obtain them.
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SCTTNABEL ENGINEERING ASSOCIATES, INC.

GEIyERAL NOTES FOR SUBSURFACE EXPLORATION LOGS

NUMBERS IN SAMPLING DATA COLUT{N NEXT TO STANDARD PENETRANON TEST (SPT)

syMBoLs INDICATE BLOWS REQUIRED TO DRIVE A 2 INCH O.D., l-3/8 INCH l.D. SAMPLING
SPOON 6 INCHES USNG A 140 POLTND HAlvflv{ER FALLNG 30 NCHES. THE STANDARD
PENETRATTON TEST N VALUE rS Tr{E NUMBER OF BLOWS REQUIRED TO DRM TI{E
SAMPLER 12 TNCHES, AFTER A 6INCH SEATNG INTERVAL. THE STANDARD PENETRATION
TEST IS PERfORMED TN ACCORDANCE WITI{ ASTT4 D.I585.

VISUAL CLASSIFICANON OF SOIL IS IN ACCORDANCE WITI{ TERMINOLOGY SET FORTH IN
"DENflFICATION OF SOIL." TIIE ASTM D-2487 GROUP SYI{BOLS (e.g. CL) SHOWN fN THE
CLASSIFICATTON COLUMN ARE BASED ON VISUAL OBSERVATIONS.

ESTIT,IATED GROLIND WATER LEVELS INDICATED By _L THESE LEVELS ARE ONLY
ESTI}4ATES FROM AVAILABLE DATA AND MAY VARY WITT{ PR€CIPITATION, POROSITY OF
T}IE SOIL, SITE TOPOGRAPHY, ETC.

REFUSAL AT TI{E SUPSACE OF ROCK, BOULDE& OR. OBSTRUCION IS DEFNED AS AN SPT
RESISTANCE OF ]OO BLOWS FOR 2 INCHES OR. LESS OF PENETRATION.

TI{E LOGS AND RELATED INFORMATION DEPICT SUBSURFACE CONDITIONS ONLY AT THE
SPECIFIC LOCAT1ONS AND AT THE PARTICUL.AR T1ME W}IEN DRILLED OR EXC.AVATED.
SOIL CONDITIONS AT OTHER LOCATTONS MAY DIFFER FROM CONDITIONS OCCURRING AT
THESE LOCATTO:.NS. ALSO; THE PASSAGE OF TIME NLAY RESULT IN A CHA;.NGE IN THE SUB-
SUPSACE SOIL AND GROLIND WATER CONDITIO:."S.4T THE TEST BORIr.arG. TEST PIT AND,/OR
HAND AUGER LOCATIONS.

THE STLATIF]C.ATION LINES REPRESENT THE APPROXIN4ATE BOLNDARY BET\\EEN SOIL
AND ROCK TYPES AS OBTAINED FROM THE SUBSUMACE EXPLORATION. SOME
VARIATION MAY ALSO BE EXPECTED VERTICALLY BET\\EEN SAMPLES TAKEN. THE SOIL
PROFILE, WATER LEVEL OBSERVATIONS AND PE}.IETRATION RESISTANCES PRESENTED ON
THESE LOGS }LAVE BEEN MADE WITI{ REASONABLE CARE AND ACCUMCY AND MUST BE
CONSIDERED ONLY AN APPROXIN{ATE REPRESENTATION OF SUBSUMACE CONDINONS TO
BE EN'COUNTERED AT TI{E PARNCULAR LOCATION.

I(EY TO SYT{BOLS AND ABBREVI.ATIONS:

I 5+t0+15

I3r
24nt

w

PM

do

wow

PP

FrD (OVA)

PID

GP

STANDARD PENETMNON TEST

2" OR 3'LNDISTURBED TUBE SAMPLE
LENGTII PUSHED,fr.ECOVERY (rN INCHES)

WATER CONTENT

PRESSUREMETER TEST (IN REMARKS COLU!\,fI.[)

DITTO

WATER OBSERVATION WELL

POCKET PENETROMETER READING (TSF)

FI-AME IONIZATION DETECTOR READING (PPM)

PHOTOIONTZATTON DETECTOR READING (PPM)

GEOSnCK PENETRATTON READTNG (INCHES)
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Coarsc4nincd Soils
Morc thur 50olo rctaincd
on No. 200 sicvc

Gravcls -
More rlrur 50P/o of coarsc fraction
rctaincd on No. 4 sicvc
Co8Fc. 3/4'to 3'
Finc. No. 4 to 3/4'

Clcan Gravcls
l,css Oran 5% fincs

GW Wcll gradcd gravcl

GP Poorly gnded gravcl

Gravcls whh Fines
Morc than l2o/c fincs

GM Silty gravcl

cc Claycy gravcl

Sands - 50% or Erorc of coarsc
fradion passcs No. 4 sievc
C.oanc, No. l0 to No. 4
Mcdiun No. 40 to No. l0
Finc. No. 200 to No. 40

Clcan Sands
I-css than Sc/o fl'rl,er,

sw Wcllgradcd sand

SP Poorly gradcd sand

Sands widr Fiocs
Morc rhan 12% fmes

SM Silty sand

sc Claycy surd

Finc€rained Soils
50olo Or mOr€ DaSScS
thc No. 200 sicvc

Sils aod Clavs -
Liouid Limh-les trar 50
loiv to mcdium plasticity

Inorganic CL Lran clay

ML silr

Organic
OL

Organic clay

Orguic silt

Sils urd Clavs -
Liouid Limit'50 or rxlrc
Midium o high plasticity

Inorganic CH Far clay

MH Elastic silt

Organic
OH

0rganic clay

Oryanic silt

Highly Organic Soils Primarily organic maier, darli in color and organic odor PT Pcat

II. DEFINITION OF MINOR COMPONE},iT PROPORNONS

I
I
I
I
I
I
I
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SCIINABEL ENGINEERING ASSOCIATES, INC.
Consulting Geotechnical Engineen

IDENTMCATION OF SOIL

r. DEFTNmON OF SOIL GROUP NAMES (ASTM D?487-83)

Itinor Component
Ad-jffiffi6,rm-
Gravclly, Sandy
witb
San4 Gravel
Siltv, Clay
Trecc
Sand, Gravel
Silty, Clay

III. GLOSSARY OF MISCELLANEOUS

sl'tuBols .

BOUI..DERS & COBBLES .

DISNTEGRATED ROCK.

ROCK FRAGMENTS .

QUARTZ.

TRONITE.

CEMENTED SAT{D.

IrttcA -

ORGANIC MATERIAIS.

FILL.

PROBABI' FILL.

Lr..rr^SES -

LA}'ERS.

POCKET.

COLOR SHADES.

IUOTSTURE CONDMONS -

S\'li4BOL GROUP NAME

ADDrorimrtc Percentege of Frsction bv \\'eight

30% or morc coane grained

l57o or more coanc grained
5"hlo l2Yo finc grained

[.ess than 15% coarse graincd
Lrss than 5% finc graincd

TERMS

Unificd Soil Classification Symbols arc shown above as group rymbols. Use a Line Chart for laboratory idcntification.
Dual symbols arc uscd for bordcrlinc classifications.

Bouldcrs arc considcrcd roundcd picccs ofrock targcr than 12 inches, u'hilc cobblcs rangcd tom 3 ro 12 inch sizc.

Rcsiduat rock matrial u'irh a standard pcnctration rcsistancc (SPT) bctwecn 60 blows pcr foot and rcfusal Rcfisal is

defined as a SPT of 100 blou6 for 2'or lcss pcnctration.

Angular picccs ofrock, distinguishcd forn fanspor&d gravcl *'hich havc scparatcd from original vein or strata and arc
prcscnt in a soil matrix.

A hard silica mincral offcn found in rcsidud soils.

lron oxidc dcpositcd within a soil la.vcr forming ccmcntcd dcposis.

Usually locatizcd rockJikc dcposiS witrin a soil slatum composcd of sand grains ccmcntcd by calcium carbonatc or othcr
matcrials,

A soi platc of silica mincral found in many rocks, and in rcsidual or.transported soil derivcd thcrcfiom.

(Excluding Pear):
Topsoil - Surfacc soils thd support plant tifc and which contain oonsidcrable amounts of organic

mallrG
orsanic Mancr ' Soil containine oreanic colloids 0uoughour its sltuctltc;
iifnit - Hard, bridc d-ccofiposed organic matGr with tow fixcd carbon contcnt (a low gradc of coal)'

Man-madc dcposit containing soil, rock and often foreign mancr.

Soils which contain no visualty derccrcd forcign mascr but which art susPcct widr rcgard to origin.

0 to % inch scam of minor soil componcnt

% to 12 inch scam of minor soil componenl

Disconrinuous body of minor soil componcnt

Light lo dark to indicalc substantial diffcrcncc in color.

Wct, moist, or dry o indicatc visual appcaranc€ of spccimcn.
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Commentsl
Backfilled upon completion

SC${ABEL ENGII.EERING ASSOCIATES
COITFI'.TING GEOTEC}INICAL ENGII'IEERS

TEST BORING LO6

Prolect BMP Oam and Entrance Road
James River Comnerce Center
James City County, Virginia

Contract NuDar 903241
Borlrg llunbcr: B-l
Sleet I of I

Borhg Cmtractor Ayers and Ayers, lnc.
Powhatan, Virginia

Borhg Foruan J. Ayers, Jr.

Dr&tg llelhoC 2J{" Hollow Stem Auger

Drillng EQtbrent CME-45 ATv

SEA Reprecentatlvq S. Pond

Dater Startsd 5/30/96 Fhlshed 5/30/96

Locatloru See Boring Location Plan, Figure A2

Ground Swface Elevauon: 35.0t

Ground llater Obrervatlonr

oate i Tm i Depth i ca*rc i cavx
Ercountered 5/30 ory

Coopletlon 5/30 il5 Ilry

Caslng Puled 5/30 l:20 ory t.3

DEPTH
(FTJ STRATA DESCRIPTIS{

ctASs. ELEY
(FT.)

iTRA.
TtTI

SAilPLIN6
DEPTH I DATA

tl
E}

REIIAFU(s

.st
2.0 ]

I
l
-l

uo 
J
1

It
no lI
r2.o ]

I

I
'l

r5.0 -l

Forest litter. root mal ancl topsoil ? 34.5

33.0

29.0

20.0

23.0

20.0

B

2+3+6

5+6+7

5+7+7

3+3+2

2+3+3

2+3+3

r8.7
I

r8.0

l{indsor

1 Formation
L PP=3.4 TsF

PP=1.0 TSF

Fine to meclium sancly lean clay,
contains root fraoments. moist '

al

I brown - / SC

A

Fine io medium clayey sand, contains
silty sancl layers, moist - brown ancl
gray

Fine to meclium silty sand, contains
clayey sand layers, moist - brown

SM

Fine to meclium sandy fat clay,
contains clayey sancl layers, moist-
DTOHN

CH

B

Fine sandy silt, contains silty sand
lenses, moist - gray

ML

n

Yorktown
Formation

PP=1.0 TSF

Boring terminatecl at 15.0 ft
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Comments:
0 l,{" PVC l{ater Observation Hetl (}'l0}l) installed to 29 ft upon

conPletion

SCN+IABEL ENGIT{EERINS ASSOCIATES
C€I{STI.TIN6 GEOTECHNICAL ENGINEERS

TEST BORING LO6

ProFct BMP Dam and Entrance Roacl
James River Commerce Center
James City County, Virginia

Cqrtract Nul6er: 983241
Borhg ltunber: B-2
stcet l of I

Borhg Contractor Ayers and Ayets' Inc.
Powhatan, Virginia

Borhg Forenan J. Ayers, Jr.

Drl[ng ]letho<t 2l{" Hollow Stem Auger

orleE Eqrhoent CME-45 ATV

SEA ReprecentaUve S' Pond

Dater Started 5/30/SO FHshed 5/30/90

Locatloni See Boring Location Plan' Figure A2

Grwn<l Sufacc EbvsUon: 25.0t

Ground llater 0brervatlons

DEte i The I oePttr i cashg i Cave<t

EnEountered 5/30 ll:05 r9.0

CocpleUon 5t30 l|;25 25.2

Caslng Puled 5/30 1l:30 r.3

H.0.It. 5/30 |l:35 2r.8

lt.0.n a/2 It50 6.7

OEPTH
(Fr.l STRATA DESCRIPTION

ctASs. ELEY
(FTJ

;TRA.
TLII

SAUPLING
DePTn I DATA

tl
E)

REIIARKS

.oJ
2.0 J

l
tl

J
t

'o -l

''l
I

l
I''l
I

r2.0 -.1

lI
r7.o -

22.0 --

30.0 -

Forest litter, root mat and topsoil 24.4

23.0

r8.0

r3.0

8.0

3.0

-5.0

A

lry

lEl

,ld

I'l
-'.{l

tl
-,1[]

l

-,.1[

:l
L,'][tl
["^iu

2+2+4

3+3+5

3+4+4

I

I
I

Ir-l

I

I

3+3+4

2+3+2

2+3+5

4+4+9

4+5+5

5+0+5

22.3

27.6

l{indsor
Formation

PP=1.5 TSF

PP=.|.O TSF

PP=,|.0 TSF

PP=1.0 TSF

Fine to medium clayey sand, conlains
root fragments, moist - yellow brown

SC

Fine sandy lean clay. moist - brolrn

do, contains silty sancl lenses

CL

Fine sandy fat clay, contains shell
fragments and silty sand lenses, moist
- brown

UN

Fine to meclium sandy lean clay,
contains shell fragments, moist - gray

c

Yorktown
Formation

PP=1.25 TSF

Fine to coarse clayey sancl, contains
shell fragments. r|ei - gray

SC

0

Fine to coarse silty sancl, conlains
shell fragments, wet - gray

<lo, fine to medium

SM
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Comments:
Backfilled upon completion

SCI.INABEI ENGINEERI}G ASSOCIATES
CONSI,I.TIN6 SEOTECHNICAL EN6I}€ERS

TEST BORING LO6

Prolect BMP oam and Entrance Roacl
James River Commerce Center
James City County, Virginia

Contract Nunber 963241
Borhg l'lunber: B-3
StFet I of I

Borhg Contractor Ayers and Ayers, Inc.
Powhatan, Virginia

Borhg Foraoac J. Ayers, Jr.

Drilrtg Xcthott 2lJ" Hollow Stem Auger

DrIeE E$hlcnt cME-45 ATv

SEA ReprsrentatlvE S. Pond

Datec Strted 5/30/90 Fhlrhe<t 5/30/So
Locallqu See Boring Location Plan, Figure A2

Sround Sufe Elevauoru 30.0r

Ground llater Obrervatbm
Data I T[ne | Deoth i Cgsfrs I caveo

Encountere<l s/30 ||i50 7.0

Conpletlon 5/30 rt55 Dry

Caslng Puled 5/30 l2:00 ory 1.2

OEPTI{
{FT.) STRATA DESCRIPTIOITI

ctAss. ELEV.
(FT.)

t I alA'
TUll

SAilPLII{6
DEPTH I DATA

ll
(r!

Rgr|Am(s

.5
1.2

4.0

6.0

12.0

15.0

.\ Forest litter, root mat and topsoil - JD.D

34.8

32.0

30.0

24.0

21.0

A

I
l

l

I

r

5

r0

t5-

ry'*'*o

8lo.'.'

ill'.'.'

lf[lr+z+e
nl

[l|a.e.e

81,....

l

I

I

r9.5

r6.9

l{indsor

1 Formation
L PP=3.0 TSF

- PP=3.0 TSF

sr,l
I . x rs rv rnsvrsrtr Jil r y Jsr rv, vvr I rqil rt I
I root fragments. moist - brown / CH

BFine to rnedium sancly fat clay, moist -
brown

Fine to medium clayey sand, coniains
silty sand layers, moist - brown

SC

A

Fine to meclium silty sand, contains
clayey sancl layers, net- brown

SM

Fine sancly fat clay, contains shell
fragmenls and silty sancl lenses, moist
- gray

CH

c

Yorktown
Formation

PP=1.25 TSF

Boring terminated at 15.0 ft
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Comments:
Backfilled uDon comPletion

SCI+IABEL ENGINEERI}E ASSOCIATES
CONSTT.TINO GEOTECTINICAL ENGINEERS

TEST BORINS LO6

Prolect BMP Oam and Entrance Road
James River Commerce Cenler
James City CountY, Virginia

Contract Nunbcn 98324i
Borhg ttutrber: B-4
Sheet I of I

Borhg Cqrtractor Ayers and Ayers, Inc.- Powhatan, Virginia

Borho Forenac J. Ayers, Jr'

Or&E llethoc 2X" Hollow Stem Auger

DrmrE EqtlPrent CME-45 ATv

SEA BePrsrcntailva S. Pon<l

Oater Strted 5/30/98 Flnlthed 5/30/96

Locatlotu See Boring Location Plan' Figure A2

Grqrd Suface EbvaUon 28.0r

Ground later Obcetvatlonr

Date i The i Depth i carrrg i eaYed

Encountered 5/30 Dry

CoopleUon 5/30 12:45 Dry

Cashg Pule<l 5/30 l2:50 Bry 2.4

BEPTH
IFT.}

STRATA DESiCRIPTION
CLASS. ELEY

(FT.) Ttll
SAIIPI.IN6

DEPTH I OATA
tf
($

ffiuAm(s

.5

2.0

4.0

9.5
r0.0

Forest litter, root mat and topsoil
Fine to me<lium clayey sand, contains
root fraomenls. moist - broxn

SC
27.5

26.0

24.0

r8.5
r8.0

A

2+2+4

3+3+5

3+3+4

2+3+3

2+3+3

r0

20.r

30.0

l{indsor
Formation

PP=1.25 TSF

PP=t.0 TSF

PP=1.25 TSF

Lean clay Hith sand, moist - brown
nl

B

Fat clay, trace sand, moist - brown

do, fine sancly

CH

1 Yorktown-l Formation

I PP=.|.25 TSF
EH

Fine sandy fat clay, contains silty
sand lenses, moist - gray

Boring terminated at 10.0 ft
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SCHNABEL
ENGINEERING ASSOCIATES

HAND AUGER LOG

CONTRACT NO: 963241

PR0JECT: BMP Oam ancl Entrance Road

James CitY CountY, Virginia

L0CATION See Figure Al

SEA REPRESENTATIVE: S. PONd

OATE: 5/29/96

SURFACE ELEVATION: 74.0t

GROUNDIIATER ELEVATI0N: Not Encountered

DEPTH
lftl

EI.EVATION
(ft1 DESCRIPTIO{ OF SOITS 8 OBSERVATIO{S. 5131TUll REI| R(S

I

I-{
I

I

I

I-i
I

I

I

0.8

r.8

2.3

J

5.0 --l

73.2

72.2

7t.l

I

69.0

Forest litter and topsoil

A

hlindsor Formation

6?=k"

GP=l"

GP = 11"

6P = ll1"

GP = lll"

Compact density, line to meclium silty sand (SM),

moisi - gray brov{n

Stif f consistency, fine to meclium sanc,y lean clay
(CL), moist - brown

6

Compact density, fine to meclium clayey sand (SC)'

contains silty sancl layers, moist - brown

da, gray and brolrn

do, firm density A

Hancl auger terminated at 5.0 ft
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SCHN
ENGINEERING

ABEL
ASSOCIATES HAND AUGER LOG

C0NTRACT N0: 963241

PR0JECT: BMP Oam ancl Entrance Road

James City County, Virginia

LOCATION: See Figure Al

SEA REPRESENTATIVE: S. Pond

0ATE: 5/30/96

SURFACE ELEVATION: 76.0t

GR0UNBI{ATER ELEVATION: Not Encountered

DEPTH(nl
:t FvlTtnt

DESCRIPTION OF SOILS 8 OBSERVATIO{S. STRATUII REIIARKS{fu

0.4

3.1

5.0

75.8

72.9

7r.0

Forest litier ancl topsoil
}{indsor Formaiion

6P = ll"

GP=X"

GP = 11"

GP=k"

GP = J{"

Compact density, fine to medium silty sand {SM),
moist - yellow brown

do, contains lean clay layers

Stiff consistency, lean clay with sand {CL), moist -
brown and red brown

do, brown, red brown and gray

Hand auger terminatecl at 5.0 fl
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SCHNABEL
ENGINEERING ASSOCIATES HAND AUGER LOG

CONTRACT N0: s83241

PROJECT: BMP Dam and Entrance Road

James Ciiy County, Virginia

LOCATION: See Figure Al

SEA REPRESENTATIVE: S. Pond

OATE: 5/30/96

SURFACE ELEVATION: 67.0t

GROUNDI{ATER ELEVATION: Not Encountered

OEPTH(fr) :tEYATIOh(fr) DESCRIPTIO.I OF SOITS 8 OBSERVATIONS. STRATUII REHAM(S

0.6

1.7

4.6

5.0

68.4

05.3

62.4

62.0

Forest lilter and topsoil

A

Hindsor Formation

6P = )1"

GP=l"

GP=l"

6P=l"

GP = ll"

Compact density, fine to meclium silty sand (SM),
moist - gray brown

\ do. brown

Stiff consistency, fine to meclium sandy lean clay
(CL), moist - brorvn

clo, trace sand - brown, red brown ancl gray

Compact density, fine to medium clayey sand (SC),
moist - brown and oray

A

Hand auger terminatecl at 5.0 lt
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SCHN,A.BEL
ENGINEERING ASSOCIATES

HAND AUGER LOG

CONTRACT N0: 963241

PROJECT: BMP Dam and Entrance Roacl

James City County, Virginia

LOCATION: See Figure Al

SEA REPRESENTATM: S. Pond

OATE: 5/30/96

SURFACE ELEVATIOM 63'Ot

GROUNDIIATER ELEVATI0N: Not Encounterecl

OEPTH(fr) ETEVATIOI(fr) DESCRIPTION OF SOILS 8 OBSERVATIO{S. SIBATUII ffilr R(s

o'2 
I

I0'7 
II
I

I

I

I
-1

2.3 
|

I
tJ

3.3 |

5.0 
-..1

62.8

62.3

60.7

I

59.7

58.0

Forest litter and iopsoil

A

l{indsor Formation

6P = l{"

GP=l"

GP = ll"

6P = ll"

6P = 11"

\ Compact density, fine to medium silty sand (SM), f
\ moist - gray brown

Stiff consistency, fine sancly lean ctay {CL), moist -
\ brown

L do, brown and gray

Stif f consistency, fine to meclium sancl fat ctay (CH),

moist - gray and brolrn
H

Compact density, fine clayey sand (SC), contains
fat clay layers, moi't - gray brown

A

Hancl auger terminated at 5.0 ft
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SCHNABEL
ENGINEERING ASSOCIATES HAND AUGER LOG

CONTRACT N0: 963241

PROJECT: BMP Dam and Entrance Road

James City County, Virginia

LOCATION: See Figure Al

SEA REPRESENTATIVE: S. Pond

DATE: 6/3/96

SURFACE ELEVATION: 6I.0t

GR0UNDIIATER ELEVATION: Not Encountered

DEPTI{
Ht)

:I.EYATIOI|
tft) DESCRIPTIOI OF $ItS 8 OBSERVATIONS. STRATUII RElt il(s

I
I

I

J
I

I
I
II
I

I
I
II
I

I
I

0.0

2.5

3.8 J

5.0 
-.1

00.4

58.5

57.2

56.0

Compact density, fine siliy sancl {SM), contains root
fragments, moist - brown A

Nindsor Formation

GP - 11"

6P = ll"

GP=l"

6P = 11"

GP=l"

Stiff consistency. lean clay with sand (CL), moist -
brown

clo, fine sandy E

Firm density, fine clayey sand {SC), contains lean
clay layers, moist - brown

Compact density, fine to meclium silty sand (SM),

moist - brown

Hand auger terminatecl at 5.0 ft
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SCHNABEL
ENGINEERING ASSOCIATES

HAND AUGER LOG

CONTRACT NO: 963241

PROJECT: BMP Oam and Entrance Road

James CitY CountY, Virginia

LOCATION: See Figure Al

SEA REPRESENTATIVE: S. PONd

BATE: 6/3/96

SURFACE ELEVATION: 58.07

GROUNOI{ATER ELEVATION: Not Encountered

SEPTH
tft)

EI.EYATIO}
lft! DESCRIPTIO{ OF SOITS E OBSERVATIONS. STRATUT REXAN(s

.r]
I
I

I

J
251

I
41]

5.0 
-l

57.0

57.1

EqE

53.9

53.0

Foresi lilter, root mat and topsoil

A

l{indsor Formation

GP=l"

6P = 11"

GP = Jd"

GP = 11"

6P = ll"

Firm density, fine silty sand (SM), contains root
fragments, moist - yellow brown

Firm densily, fine to medium clayey sand (SC),

contains silty sand layers, moisl - brofln

Stiff consistency, fine sandy lean clay (CL), moist -
broHn

do, contains silty sand pockets - brov{n and gray

do, contains fat clay layers

Compact density, fine to meclium clayey sand {SC)'
contains silty sand lenses, moist - gray and brov{n

Hand auger terminated at 5.0 ft
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SCHN,A.BEL
ENGINEERING ASSOCIATES HAND AUGER LOG

CoNTRACT N0: S63241

PROJECT: 8MP Dam and Entrance Road

James City County, Virginia

L0CATI0N: See Figure A2

SEA REPRESENTATIVE: S. Pond

DATE: 6/3/96

SURFACE ELEVATION: 37'Ot

GROUNBI{ATER ELEVATION: Not Encountered

DEPTH
lftl

EI,EVATION(fr) DESCRIPTIS{ OF SOILS 8 OBSERVATI${S. STRATUII reHAH(S

04l
o.e I

I
i

2.8

5.0

38.8

38.1

34.2

32.0

Forest litter, root mat and topsoil

A l{inclsor Formation

GP * ll"

GP = 11"

GP=l"

6P=l"

GP=l"

Compact density, fine silty sancl (SM), contains root
fragments, moisl - yellox brown

Stiff consistency, lean clay vrith sand {CL), moist -
brown

do, fine to medium sancly - brown and gray

B

Firm density, fine lo meclium clayey sancl (SC), trace
gravel, conlains silty sand layers, moist - gray ano
brown

do, Drown
A

Hand auger terminated at 5.0 ft
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Note:
Measured nater at 5.6 tt upon conpletion

SCHN
ENGINEERING

ABEL
ASSOCIATES HAND AUGER LOG

CoNTRACT N0: 963241

PROJECT: BMP Dam and Entrance Road

James City County, Virginia

LOCATIOiI See Figure A2

SEA REPRESENTATIVE: S. PONd

BATE: 6/3/96

SURFACE ELEVATION: I7.5t

GROUNDT{ATER ELEVATION: I3.3t

DEPTH
tfr)

ETEVATIOI(ft) OESCRIPTISI OF SOILS E OBSERYATISIS. STRATUII REI{AR(S

0.I

-l

t.6

4.9

6.0

l7 .4

r5.9

r2.6

fl.5

Loose density, fine to medium sitty sand (SM),

contains root fragments, moist - gray brolrn
A

l{inclsor Fornation

6P = |2"

GP=2"

6P=6"

GP=4"

Medium stitf consistency, fat clay (CH), trace sand,
moist - brown, gray and red brown

do, soft consistency

do, fine sandy

clo, wet

Compact density, fine to meclium clayey sand (SC),

coniains shell fragments, wet - gray
0

GP = )J"

Yorktown Formation

Hand auger terminated at 0.0 ft
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Appendix B

SOIL LABORATORY TBST RBSULTS

Summary of Soil Laboratory Tests (l)
Gradation Test Curve (l)

Project 963241 / June 14,1996 Schnabel Engineering Associates
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Appendix B
Contract 963241

SUMMARY OF SOIL LABORATORY TESTS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
I
t
t

BORING' r,,1 B4 B-4

2'-3.5' 4',-s.5'

JAR JAR

B B

LEAN CLAYWITH SAND
(cL), BRO\JN

FAT CLAY (CH), TRACE
SAND. BRO\^N

20.1 30.6

LlQUlD"tllUlT,,:,,, : '',,:,',,
PLASnC. .[iitlr.,Iri,::,:,,::
PLASNCF.Y,INDEX

37
16
21

53
19
34

GRADA|NON.DATA

100.0
100.0
70.4 ARA

(% FTNERTHAN SIEVE):

,'';:: " ,3!4'l
,:::: :: , , NO;4

, ',i,,,,,,,,,,,':,,,,,,: , ,, 1ig.,2gg'

MOIST]JRE.DENSITY.:. , ,

RE|-A-T|ON]DATA (ASIM
D.698),,,,,,,,,,,,,,,,,,,, ::::r::' :r: : : :::':'

MAX|MUMTiDRY;DENS|TY

tP"o 
...,...:,.:..........,.,:,.,,,.,,,,.,,,,,,,,,,

oPTtuuM,MotsTaIRE ,,,

CONTENT:.{%}'ii:.:.'."".'.""."".'.:"""'

CBR.TEST DATA{\/|[M{}

csR .,.,,,.,,'.,:,.1::r:

% sv-r,Et-t-

]',::.::::.::.:::':;::::-::::i::

COIIP'ACTED.;S.ArtlPl'1.!.;';,
MOISTURE..CONTENI.,(9

REMARKS.,.,.,.,.,.,1,i,.,.,,,i,. .,.,., SEE GMDATION CURVE

NOTES: 1. Soil tests in accordance with applicable ASTM Standards
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I

3 lN. 3/,0 lN. t{o. 4 NO. O NO. ,s0 rc. 200

r00

90

EO

F-(,
tr60
=
(D

frs0z
l!

F
Gn()
E
IJo

t0

100 0.1

GRAIN SIZE (mm)
0.01 0.001

q

q

\

GRAVEL SAND
SILT OR CLAY

cocrs€ medlum fine

SAMPLE IO AND SAMPLE DESCRIPTION:
SCHNABEL ENGINEERING

ASSOCIATES, INC.
RICHMOND. VIRGINIAo

SAMPLE lD: B-4 / 2'-3.5'
LEAN CI-AY WrH SAND (CN-), BROWN

LIQUID UMII: 37 PLASTICFY NDEX: 21 GRADATION CURVES

l'tt0JLLl | :

BMP DAM AND ENTRANCE RD.,

JAMES RIVER COMMERCE

CENTER, U.S. RT. 60 EAST

JAMES CITY COUNTY.

VIRGINIA

CONTRACT NO: 965241
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Darryl,

Attached are the sketches that I had AES prepare for the modifications to the basin outfall

for James River Commerce Center, based upon the modeling information that Landmark

did previously (I provided you the modeling info and assumptions from the 2004 reports

prepared by Landmark to demonstrate MS-19 compliance). The plan sheet attached has

th"l'us built" elevations of the dam and emergency spillway. AES took the Landmark

information and ran their own modeling based upon the modified elevation of the

emergency spillway and determined the design elevations indicated on the attaehed cross

section that accompanies this note. We propose to raise the dam approximately .5 feet,

to an elevation of 36.30 so that 1 ' of freeboard is available with the 100 year storm. We

also propose raising the emergency spillway to elevation 34 based upon the modeling

assumptions.

Normal pool elevation is not proposed to change and will remain at elevation 25. We

propor. r.-oving the top section of the riser and providing a new 60" riser section with a

secondary 15" orifice at elevation 28.5, and rim elevation at 33.5. We will reuse the

existing anti vortex device on top of the new riser section'

Please review and let me know if you agree that these basin modifications are sufficient

to meet storage requirements for the added drainage from the proposed shell building.

Thanks in advance.

Bernie.
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MEMORANDUM

Date:

To:

tr'rom:

Subject:

May 13,2002

File

Darryl E. Cook, Environmental Directofi O

Stormwater Management Master Plan for James River Commerce Park

The relevant master plan for the above project is as shown on a submittal that was done for SP-82-

97. It is titled Master Plan, James River Commerce Center and on the map itself there is another

designation that states it is the Master Drainage Plan for the James River Commerce Center. The
plan shows three BMPs; theyhave drainage areas of 9,57, and l3 acresrespectively. The 57 acre

BMP has been constructed and its actual drainage area is 53. 1 acres plus the additional area from the

cul-de-sac extension of Endeavor Drive. The 9 acre BMP is on the site of the current Landmark
Auto Parts project and the 13 acre BMP is on the east end of the site adjacent to BASF site.

The calculations dated 4 122196 and3l20l96 show that there is a requirement to provide 75 to 80 acres

of natural open space along with the three BMPs to achieve the required 10 BMP points. The 10-

point analysis should be updated based on the major revisions to the County's calculation procedure

that were adopted in January, 200I, to fine fune the amount of natural open space required and

account for the new BMP point values.
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intenoffice

to:

from:

Leo Rogers, Deputy County Attorney

Darryl E. Cook, Environmental DirectQ€C
subject: James River Commerce Center Stormwater Facility
date: September20,200A

Based on your request, I evaluated what portion of the runoff to the existing stormwater facility
(BI\P 1) is generated by the rights-of-way for the roads. I based my analysis on all parcels and

the rights-of-way being 50 percent impervious, fullbuildout conditions. While the Chesapeake

Bay Ordinance would allow 600/oimpewious cover, given the topography of many of the lots, it
is unlikely that they would develop at the full percentage allowed. The right-of-way impervious
assumption is a fairly standard one with road surfaces and drainage facilities covering abott% of
the surface area.

Based on these assumptions, the calculation becomes a ratio of the area of the rights-of-way
compared to the total area draining to the stormwater basin. I attached my worksheet where I
computed the ratio. The result is that the roadways will contribute 11.8 percent of the runoff to
the BMP, which has a watershed of 50,7 acres.
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MEMORANDUM

Date:

To:

From:

Subject:

May 13,2002

File

Darryl E. Cook, Environmental Directo tDA

Stormwater Management Master Plan for James River Commerce Park

The relevant master plan for the above project is as shown on a submittal that was done for SP-82-
97. It is titled Master Plan, James River Commerce Center and on the map itself there is another
designation that states it is the Master Drainage Plan for the James River Commerce Center. The
plan shows three BMPs; they have drainage areas of 9, 57, and 13 acres respectively. The 57 acre
BMP has been conskucted and its actual drainage area is 53.1 acres plus the additional area from the
cul-de-sac extension of Endeavor Drive. The 9 acre BMP is on the site of the current Landmark
Auto Parts project and the 13 acre BMP is on the east end of the site adjacent to BASF site.

Thecalculations dated4122196 and3l20l96 showthat there is arequirementto provideT5to 80 acres
of natural open space along with the three BMPs to achieve the required 10 BMP points. The 10-
point analysis should be updated based on the major revisions to the County's calculation procedure
that were adopted in January, 2001, to fine tune the amount of natural open space required and
account for the new BMP point values.
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f lL6, - J.+rl t<tur.\ k .-.Ph.
,December 6. 2000U.S. Army Corps of Engineers

Nodoft Disticl Eastern Virginia Regulatory Section
803 Fmnt Steet
Nodolk, Virginia 23510

:."r,i] i'1,+r-;n:1, ill-ii_, 
.Project Number: 95-R5751 Waterway: Wood CreeVGrices Run i* '':t ',:.T,l.;lt

L. Participant:

Victoria Gussman, Vice President
Williamsburg Developments Inc.
P. O. Box 1776

Williamsburg , V A 23187 -177 6

3. Adclress of Job Site:

James River Commerce Center, located east of Carter'
the Newport News City line.

2. Authorized Agent:

LandMark Design Group
4029 honbound Road, Suite 100

Williarnsburg, VA 23 1 88

Athr: John Lowenthal

ffi..\
f (ar,l' .-'Znfln ,-"i

I i ,l1i
r;l "- ' 

r;.-1 t:]
' ., illAnfillti, iitiftth, i,r ,.'l

' ..ri'
,a{

s Grove, south of Rt. 60, and west of the BASF plant in James City County near

4. Project Description:

You have requeste* reverification of the wetland delineation ibr the Ja:aes River Cornmerce Center. The curent wetland
this property rvill expire on December 26.20C0

5. Finrlings

On October 5, 2000, Mr. StevenMartin of my staffmet with your agen! Mr. John Lowenthal (-andMark Design
the limits of waters of the United States (including.wetlands) in the field. There were only minor differences
delineations. In the 1995 delineation, 6 different isolated wetlancl areas were delineated. Onlv 2 of those areas could
October 2000. Those isolated wetlands are located on lots 8 and 9 and total approximately 1,000 square feet (0.02 acre
wetland areas are q'ithout any apparent nexus to interstate commerce and me not considered jurisdictional wetlands in
by the U.S. Cout of Appeals for the Fourth Circuit in the case of United States v. Wilson, 133 F. 3d 251 ("Wilson Decision")
isolated wetlands that were mapped in 1995 appear to have been clrained by increased franspiration associated with forest growth and
development Grearer transpiration) and by drainage effects from a downward cutting first order sheam located on Lots 9,12, and 17.

The location and extent ofjurisdictional waters of the United States (inclucling wetlands) on the property me accurately flagged in the
field and approximated in the drawing entitled Loc ation of Upstream Boundary of Wetlands and Waters Within Tributaries and
Isolated Wetlands, James River Comtnerce Center, Drawing Number 24305" prepared by Langley and McDonald, P.C. and revised on
10-16-00. These waten of the U.S. (including wetlands) me regulated under Section 404 of the Clean Water Act. Our basis for this
determination is the application of the Corps' 1987 Wetland Delineation Manual and the positive indicators of wetland hydrology, hydric
soils, ancl hydrophytic vegetation. The wetlands on this parcel are waters of the United States and part of a nibutary system to interstate
waters (33 CFR 328.3(a)). The waters are intemittent and/or perennial drainages that meet the Corps' definition of waters of the United
States, are part of a tributary system to intentate waters (33 CFR 328.3 (a)) and have a orclinary high water mark. We note that the
extent of wetlands adjacent to Grices Ru4 or those wetland areas within the Chesapeake Bay Preservation Act Resource Protection Area

@PA) have not been t"qpped. However, because of their location within the RPA, those areas are most unlikely 1s !s impacted under
fu ture development propo sals

Wetland impacts associated with development of the James River Commerce Center will be considered cumulatively. BoFtkS,
dorrelcprentof this parc*l has entailed cufiulative iryacta w 0.A7 acres of hdadwatrf, r,ratlmds. Regarding future work in wetlancls or
waters on this property, please be adviserl that we would seek recordation of a restrictive covenant (such as the Declmation of Restrictions
previously approved by our office of Counsel for this development) or similal mechanism to ensure that any residual wetlands, steep slope
areas, and historic resources are protected on a given lot as part of any permit authorizing placement of fills in wetlands or waters of the
U.S. on that lot.

During the October 5, 2000 site visit, Mr. Marti:n noted tbnr thsre is poteqtiel to $sttr€ a.&gr&d md &qtn Wing,btstllsk.nt
6gB6ln thet is located on pgtion$ of Lots 9, 12, md 17. Restoratiqr of thie strream cmld be used as cmp€ngaiory mitfu*ion $or
unavoidable inpret$ to wales of the U.Sr associated with future development of this development.

This wetland jurisdictional detemination ancl delineation verification is valid for a period of five yems from the date of this letter unless
new information warrants revision of the delineation before the expiration date. Please be advised that this letter does not constitute
authorization to fill wetlands or other waters of the United States on this parcel.

Hldfi
4.

200a
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Copy Furnished :

Planning Dqlartmenq James City County

6. Corps Contact: Steven Mdin at(757) 441-7787.

Nicholas L. Konchuba

NAO FL 13 REVISED DEC 90 chief, Eastern virginia
Regulatory Section
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Frances C. Geissler

From:
Sent:
To:
Gc:

Subject:

SSORS TD:
Reported Date:
Site Name:
Site Addness:
Responsible panty:
Spilled In Junisdiction:
SSO Classification:
IncidentDescniption:
misalignment and extneme
DatePhonedln:
DateOffncident:
DateUnderContnol_ :
SpillDunation:
PossibleReceptor:
AmountOfMaterial :
MatenialUnits:

AmountMatenialsRec :
AmountMaterialsWaten :
Corrective Action:
disinfection of storm waten drainage
Health Dept or DEQ neganding enhanced
SP Northing:
SP Easting:
Last Edited By: Tom Ebent

ssors@apps.hrpdc.org
Friday, August 22,2OOA B:41 AM
prepadm @v_d h- vi rg in ia. gov; hoprep@deq. virg in ia. gov
Frances c. Geissler; Tom Ebe( davejoida;@vd[.virginia gov; George Adams; Larry Foster;david.trump@vdh.virginia.gov; Danny poe; BiilHarris;"uitzi"Hoit"y; Jiir Hopkins; scoh'Thomas
InitialSSORS Notification From James City

!oL645
8/22/2OO8 8:4O:5O AM
Endeavor Dnive Commercial park
1709 Endeavor Dnive; Williamsburg
lcsA
James City
Infrastructune
Grinder pump sewen force main faired in thnee places due to
stness at the erbows. Newen section. poor instalration.

8/27/2OOB 3:oO:O6 pt4

8/22/2OO8 L:3O:OO N4
16 houn(s) 30 minute(s).
Slo{U-dnain swell and BMp discharge point.
[s6*t>
h-n5n=

700
o
Removed all

MaterialDescniption-: sewerage. Pipe failed previously without discharging to surface.Most contamination leached into surrounding soil 6.S-feet deep. saturated and contaminatedsoirs nemoved from tnench. surface sewen discharged only recentry.ZipCode: 23185

contaminated soils fnom excavation site. Light
ditch with chrorine sorution. Request guidance fnom the
disinfection of BMp.
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NCDIINALD

@
a AUG-26*1996 A€:53

T. JOSEPH ttiCOONALD
1906. lss2

LffNGLEY AND

Langley and McDonald
A Protessional Cort;oration

F8S rRANS!||rraL cQvEn $HFEJ

PLEASE OzuVEH THE FOLLOWING MATERIAL AS SOON AS POSSIBLE

T\\/'irO: \Jc"rq\ -- LpY-
TELEcopTER NUMBER: 2S?* ttto
FHoM: )*}'tl \g\t'q'S&\
NUMBER OF PAGES, S {inclucling cover page}

IF NOT REGEIVED PROPERLY PLEA$E NOTIFY U$ IMMEDIATELY BY
0ALUNG (8041 473-2000.

JOB NO. :

OATE SENT:

TIME SENT:

RETURN ORIGINAL TO:

rF you wrsH To REspoND vtA FA& oUF FAX NUMBER t$ (gS4) 497-7993.

SPECIAL MESSAGE:

€NG|I{€EFS' PLANN€S r $JF\€YORS

UAI{OFrrg€g.tr{{OFgtilwlCHROAO:Sgtti,lto}VlRGlirlABEACH.vtn0rNlAr2i462'lG.L:l!0.l.tl'2o00rFAt:lC0a).t?"1133
iuiix-ioFFbnevi cerrgi- . 2or 

"A6K€!8 
eounr ' {r|"Lriil$guqg r vrrgrHrr . lllci . lEL. t.04} !ll-lf?5 t i^r: {!o.} tl!1.!O.f

884 497 7933 F.B1

sEosGE € ANGLEY
Cofltult6d

fitc '
Ta*ua /?', i*t C^r rr"-.t< Cr#.
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' Darryl Gook

From:
Sent:
To:
Subject:

Bernard M. Farmer
Wednesday, June 13,2001 3:06 PM
DarrylCook
My calculation for increased flow, re: yesterdays msg

OOOPPPSS9, thg fig.ups lsent you yesterday were off by a factor of 10 due to a misplaced decimal.
(they seemed kind of high) Anyway, the pipe dt futl flow urider design conditions flows'124.4 cfs.

Th.e 5{' pipe under actually installed conditions (with .49% slope) flows 128.4 cfs, or an increase of
4cfs. Being pretty conservative on duration time'this would allow for an additional drainage area of
over an acre and a half, far more than we added in to drain that way. I still think it is ok. Sorry about
my mixup.

Bernie
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AUG-26-1996 Ag:54 LANGLEY RND I"ICDONALD 844 497 ?933 P.AZ

U.S. ArmY CorPs ol Engineers

Norfolk Distriet, Eastern Virginia Regulatory Seclion

803 Front Street
Norfolk, Virginia ?351 0-1 096

July 3. 1996

kojecr Numben 96-5335 Waterway: Grices Run & Wood Creek

1. ParticiPant:
Mr. A. Joe Poole, III
Williansburg DeveloPment' Inc'
P.0. Box 17?6

Williamsburg, VA 23187'7716

2. Autbonzed Agent:

Mr. Johrt Lowenthal
l-angley and McDonald, P.C'

5544 Greenvdcb Road

Virginia Beacb, v A 23462

3, Address of Job Site:

A 200+ acfe parcei tocate.d wir.bh tbe James River commerce cenrer pfopefty Iocated on Rr 60 just west of the Ja'ures ciry

Coun ry-Newport News boundary'

4. kojcct DescriPtion:
you plan 1o develop a light i:rdustry/busines park lnown as rhe James River Commerce Center on this parcel. In order to deveiqp

rhe first pbase of r.ne oeielopmerrt iapproximately 55 acres), you pian to construct a stoflnwater pond (BMP) in tbe uppermost

portion of a ravine locagd near rhe cenur of rbe property. Approximarly 0.04 acres of wcdrnG wouid be unpacted by ttus pond and

in this phase of develoPmenr-

5. Findings

Tlre extenf of weUands and r.!/aters locoted on this parcel above tbe Resource P?olection AJea arc approxinated in the drawing

endded,,Location of Upsrream Boandary of Werlanos and WaBrs within Tribuariss and Isotated WetlanG' Jarnes River Comrnerce

Cenpr, Drawing Ngmber 24305" prcpared by langley and McDorral{ P C. on l2l2ll95'

Tbe locadon and extent or the proposed stormwatcr BMP is shown gn &s f,lnwing errtitled "James River Commerce Center BMP

Lmpoundment, In: UnNirmeO Tributary, At: Grices Rurr, James City Courrty" prepared by kngley antl McDonsJd and dated 511496

(copy enclosed). Tbc wedand$ rhat would be impacted by rhis proposcd sbrmwater BMP are locarcd above thc tradwarcrr (33 CFR

330.2(d).

We have revirwed yo1y request to perform work in the waters of tre Uniad States, as described in pan 4 above nnd have found that

rhis acdvity sarisfies tbe crireria ctnrained in tbc.Corps Nadonwide Permit 0'[!vP) 26, anacnec' (The Corps Nationwide Permits and

Regulations ean be found in 33 CFR 330 published h Volurne 56, Number 726 af tlre Fedeml Register darcd November 22, 1991.)

provided rhe snclosed condirions afe met" an indivirlual Deparrnenr of the Army Permit will not be rdquire<I. Tbc Virginia

Deparrnerrr of Environmenral euality . Vy'arcr Division's 401 Ccrtificare is also attached. Ple*e nole tL, ,b. special conditiorts of

the 401 Ceruficare are pa.rr of the Corps Nationwi<ie Pcnnit 33 CFR 330 Appendix A (Part B, Number ?6),

Tbe fOllowing mer-(urcs are special condidOns ol this NWP 26 verification:

1) The resricdve covenanr or other mecbanism used ro ensure that rlrc wetbnds, steep slope areas. and hisoric l?sources Bre protect'ed

must be recorded for a given lor prior to initiating any work in wedands of waurs of the US on $at lot' other than the work covercd

uncler tlis Nwp 26 verification. any srher sp€cific Nationwirle Permit verificarion, or any specific Departmcnt of the Army

authorizatiort-

Z) A final copy of t}e proposed restrictive covenant must be submittetl to our office of counse I fot review before it is recorded'

3) Because ir lies in rlre affected area of r]ris permit authorizarion, any work proposed for the sile }:nown as a4JC656 (site CG 11)

must bc coordinaccl with rhis office and the Virginia Deparonent of Historic Rcsources'

4) None of the above special conditions or the restrictive covenarll. are intended to exclucle addirional researcb, exploration' or recovery

of h1s,onc resourccs on this property. However, work must be consistent witb tht federal srandards entide d "Arcbaeology md

JR038_JAMES_RIVER_COMMERCE_CENTER - 462



RUG*26-1996 A8:54 LRNGLEY RND NCDONALD 8a,4 497 ?933 P.A3

Historic preservarion: Secrenry of dre Inrerior's Sturrlards anrj Cuidelincs" (48 FR 44716-44?4?. September 29' 1983) and the

resultr forr*arded ro $is omce and tfn Virginia l)epnment of Historic Resources-

This Nationwide permir veriftcation is valid for wo years from rhc dam of this letter, unless thc Norfolk Disuict Engineer uscs

dis*edonry authority to urodify. sury€nd or rcvot<s this vcritication. The Chief of Engineen will periodically revicw thc natianwide

pennits and their conOitions arrct will decide to eitber morJify, reissue or revoke the pernits. If NWP 26 rs reissued witbout

modificarioo or if yotrr activity ccrmplies wi*r any subsequeni nationwide permiL the erpiration date of this verification will not

cbange. Howev€r, if NWp 26 is modified or revoked so that rhe activity listed above would no longer be authorized a$d you baYe

comrnenced or are under concaci to conmegce t"he work you will bave npelve fiontis from thc date of thar permt changs io

complete tle ectivity. ectivities Completed under &e autbori2ation of a nationwide pcmrit which was in cffect at tbc dme the

activity was completed cootinue to bc altuorized by $at nationwidr pcmrir If after consulhdsn wi& Corps at the end of the 2-year

period. there is no cbange in rbe nadonwidc permiu rhe activiry remains authorized until the nadonwide pcrmits expire in Iuuarl
t99?.

Ir is your responsibiliry to rsqsin infonned of changes to the utionwide pernriu" We will i$sue a special public notice

announcing any cbanges to the nationwide pu'miu rvlen tiey occur-

Copy Furnished:

Ptanning Department. Jame$ Ciry County

Code Compliance, Jamss City CountY
Virginia Depanment of Historic Resornces, Richrnond

6. Corps Contacc Steve Msnin (804) 441t?87

Nicholas L. Koochuba
Chiefl Eaqtern Virginir Regulatory Secrion

NAO FL 13REVISEDDECgO
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FURPOS€: STffiMWATER
MA}{AGEUEIIT

DATUM:
AD.JACENT PROPERTY OINT'IERS
1-
2..
3.

PI-AN VIEW tNr UN-NAM$ IRBUTARY
AT: GRICES RUN

Clfi/CoL,Nfi: JAMES clTY c0.

APPucAlroN BY: rffi#ffiHTt'n.
SCAtf: 1'-l5O'
oATE: 5/1+/s6 SHEET 1 OF 1

J$TCS RIVER COUUERCE CEHTER
g}TF IIIFOUHDTIEHT

im Lqnclev ond Hc0onold[fifli] -e *m- cca.
I a=i alerctE. a.r.otxs. s,*a€rtfts
\#t \,|l€|t^ x€rtlt - rrrilrcil.nq tRcraa

. AUG-26-1996 A8:56 LRNGLEY AND NCDONALD BA4 49? 7933 P.OS

FIGTJRE 2
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I DsrrnroPMENT M.qnncnMEM

Srotf' F YT_

JL-^GA -;,.,..^
T B t",^ o- b*J't
4u

LO1-E Mourtrs Bev Roeo, P.O. Box 8784, Vurnusnunc, Vncnue 23187-8784

Q57) 253-6671 Faxz (757) 253-6850 E-uen: devtman@iames-city.va-us

Coor C.oupurrcr
(757) 253-6626

Euvnonur,rrer Dlrsron herxuvc
(757)253-6670 Ur7)253-668'

Courqr Encnrrrn

(757)253-678
lsrcnerno Prsr Meneonurrr

olD213-2620codecomp@james<ity.va.us environ@james-city.vaus planning@iames-city.va-us

November 9,2000

Tory Gussman
Colonial Williamsburg Foundation
P. O. Box 1776

Williamsburg V A 23187 -177 6

Re: James River Commerce Center:

Revising Natural Open Space at Site 5

Dear Tory:

General Comments

County Staffconceptually agrees that the natural open space adjacent to site 5 can be revised

subject to the following:

1. Most of the suggested exchange area shown in green on your map is already protected

according to your BMP Master Plan, therefore, different compensating areas would be

required. The BMP Master Plan consists of an undated map entitled "Master Plan For
Chesapeake Bay Preservation Ordinance Compliance" accompanied by an undated report
which tabulates protected areas on page 3.

2. The natural areas adjacent to site 5 are sensitive because ofsteep slopes and adjacent

wetlands and we recommend larger mitigation areas since they will be less

environmentally sensitive than protected areas to be disturbed.

3. Our environmental concems about disturbing these protected areas should be addressed

as follows:

All stormwater should be diverted away from these areas during and after

construction to reduce sediment and nutrient discharges.
These areas should be covered with EC-3 matting immediately after clearing to
reduce sediment and nutrient discharges.
These areas should be landscaped with native/indigenous/non-ornamental plants

as no mowing and no nutrient areas to reduce sediment and nutrient discharges.

Staff recommends that the County be granted natural open space easements on
both the areas disturbed and the mitigation areas.
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Page2

Specific Comments

Proposed Building Phase L

l. Staffthinks the general comments above address disturbance of the protected area at the

north corner of building 5.

The proposed exchanged area east of the north corner appears adequate subject to more

precise mapping perhaps at the site plan stage.

Proposed Building Expansion

1. Staffhas additional concenu about disturbing the protected area at the west corner of site

5.

If the building expanded as shown, the proposed disturbance would involve very
steep slopes and reach nearby wetlands.
Staff suggests a setback at the end of the proposed building expansion to avoid
steep slope disturbance near these wetlands;
and/or consider a retaining wall to reduce steep slope disturbance in this area.

The proposed disturbance ofprotected area at the south corner ofthe proposed

expansion is conceptually ok

If you have any questions, please call me at (757) 253-6671.

@$oViM,Dirislun

landN. Bass
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August 10,2000

Mr. John T. P. Horne

Office of DeveloPment Management

fames City CountY
l0l E Mounts BaY Road

Post Office Box 8784

Williamsburg, Virginia 23 187

Re: James River Commerce Center, Adjustment of
Non-Developable Area B oundary

Dear John:

It was nice to talk to you yesterday. Pursuant to our telephone

conversation" I am enclosing two items. One is a master plan of James River Commerce

C"rt*. ihe non-developaf,le area boundary line is indicated by a yellow line. The areas

itut *r want to adjust are colored in .- red where we may need to reduce the non-

developable area and green where we might enlarge the non developable area to

compensate.

The second item is a conceptual sketch of the building layolt that is being

considered so that you can see more clearly where the adjustments would be needed. The

non-developable area boundary is highlighted.

I would welcome your thoughts on this.

VG/tr
Enclosures (2)

cc: Mark G. Rinaldi, AICP

A wholly owned subsidiary of the Colonial Williamsburg Foundation

POST OFFICE BOX 1776 : WILLIAMSBURG, VIRGINIA 231'87'7776

Telephone: 804-220-7242' Fax: 804-220'7398

Sincerely,

e%
(

Victoria Gussman
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Langley and McDonald, P.C.

Engineers
Surveyors
Planners
Landscape Archatects

Environmental Consultants

Mr. Wayland N. Bass, P.E.
James City County
P. O. Box 8784
Williamsburg, VA 23187-8784

NHM/dhm
Enclosure

I\,4AIN OFFICE

5544 Greenwich Road

Virginia Beach, VA 23462
(804) 473-2000
FAX: (804) 497'7933

Very truly yours,

LANGLEY AND McDONALD, P.C.

orman H. Mason

Principal

GEORGE E. LANGLEY
Consultar{

I. JOSEPH MCOONALD
190G1982

June 27, 1996

.\

Dear Wayland:

With this letter I am sending a copy of these soils engineering report for the James River

Commeree Center BMP darn. Please give me a call if you have any questions or comments in regard

to this.

201 Packets Court

Williamsburg, VA 23185
(804) 253-297s

FAX: (80a) 229-0049

+
J UL 1g9O

DEVEL0Fi.ii:;'l{

MANAGTi';i-i']7

James River Commerce Center
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6-ffAw
James Cilv Count.v Environmental Division

Stormrvater Nlanagement / BlIp fnspection Report
Detention and Retention Pond Facilities

Counry BlvlP iD Code (if known;:

Name orFrciriqv, =G.n, e, r'€a/eF /bnn s -:e C"ur(#n"., of Date:

Locarion:

Name ofOwner:

Namc of Inspector:

Type of Faciiiry:

Wearher Condit tons' 
-f2.4zU

.-LU Final inspection p Counry Blv[P Inspection Program C Owner Inspection

If rn inspection item is not rpplicable, mark NA, otherwise mark the rppropriate column.

O.K- -The item checked is in adequate condition and the maintenrnce progrrm is currently satisfactor-rr. No action required.
Routine ' The item checked requires rttention. but does not present ln immediate rhrert to the function/iniegriry ofthe BiiIP.
Urgent 'The item checked requires immediate rttention to keep the BllP operrtionat and to prevent damage to the facility.

Provide rn explanation and details in the comment column, if routine or urgent ore marked.

Frcilitv Item o.K. Routine Urgent Comments

Embankments and Side Slooes:

Grrss Heieht r/ f.e//4/*6t.L&,
Vesetarion Condirion t/ -f4/s7/ *o?<us-
Trec Grorvrh 1/ .,1 4.-t ,/ng EC€fr €r{
Erosion t/, ex<4fe/ -r4z*< -
Trash & Debris 1/
Se:paee t/
Fencine or Benches

Interior LandscapingiPlrnted .{rers: I None C Construcred Wetlandshallorv ![arsh fiarunttrEsnblished Vegetarion

VtsetareC Conditions

Trash & Debris t/
Floating ![aterial ,42< --?EE-
Erosion

Sedirnent

Derd Plant ,/
Aesthetics tl
0ther

-ffiwr

JR038_JAMES_RIVER_COMMERCE_CENTER - 470



ircility ltem

Trash & Dcbris

In fl ows (Describe T;rpes/Loctrions):

Principrl Flow Control Structure - Riser, lntake, etc. (Describe Location):

Principal Outlet Structure - Barrel. Conduit, etc. : 2d

Trash & Debris

Erosioo Sediment

Emergency Spillwry (Overfl ow):

Comments

Pool (Rerention Basin) D Shallow }larsh lDerenrion Basin) Cl None. Dry (Detention Basin)

1<
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Frcility Item

Nuisance Type Conditions:

Surrounding Perimeter Conditions:

Urgent

Access ,{&lainrenance

Roads or Parhs

Remarl<s:

@-,4 ztx< p& /L/--4
<-a*//?.+--*
Z--J ,4oo/";a 4/'-6'*'< /t
=on&a/ .z<4 :/%PZ*e-5: ,€r.-{
,agfzq-

Overrll Environmentrl Division Internal Rating: 

- 
3

SWlvlProg\BtvtP\Co Insp Prog\DetRet.rvpd
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fames City County Stormwater Division
287 Mclaws Circle Suite 1

Williamsbur g Y A 23785-5649
wvyw.iccEsov.com

Phone: (757)259-7460
Fax: (757)259-5833
Email: stormwater@j ames-city.va.us

On 08/21/08

NOTICE OF SITE VISIT

James City County received the following complaint regarding a possible
discharge of wastes to the storm sewer system:

Description: Sanitary SewerOverllow

Location: 1709 Endeavor Drive - James River Commercial park

James City County staff observed the following conditions at the above location:
Broken sanitary sewer force main resulting in an overflow into the drainage system. System leads to a
BMP within the commercial complex. There appears to be signs that the sewer run off has reached the BMP.

These conditions currently constitute non-compliance with Ordinance No.208A-1 of the Code of James City
County:

$ 18A-22 Prohibitions,(a) lt sholl be a violation of this ordinance to:
(7) Dischorge, or cause or allow to be discharged, sewoge, industriol wostes or other wastes into the storm
sewer system, or ony component thereof, or onto driveways, sidewalks, parking lots or other oreas
droining to the storm sewer system; or (2) Connect, or couse or ollow to be connected, any sanitary sewer
to the storm sewer system, including any sanitary sewer connected to the storm sewer system as of the
dote of adoption of this orticle. (3)Throw, place or deposit or cause to be thrown, placed or deposited into
the storm sewer system onything that impedes or interferes with the free flow of stormwater therein.

Recommended Corrective Action: JCSA frlled out a SSO notification stating that 1500 gallons were
Released and that contaminated soils were removed. JCSA made a lieht disinfection of storm water drainase ditch
With a chlorine soloution.

Recommended corrective action deadline date: 0&12l/2008

Re-inspection Date: N/A

If listed condition(s) are not corrected by the deadline, a Notice Of Corrective Action and/or other enforcement
actions may be issued to the person performing such discharges or to the property owner where such discharges axe
occurring.

Inspector :_David Greshamer Site Visit Date: 08/21108

Acknowledgement of on-site receipt (if available):

Print Name Signature Date:
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