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Stormwater Division

MEMORANDUM

DATE: March ll,2010

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

FROM: Jo Anna Ripley, Stormwater

PO: 270712

RE: Files Approved for Scanning

General File ID or BMP ID: JR006

PIN: 4s20100013

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

Property Description:

Site Address:
Box 12

Agreements: (itrtitcrrof sqndrrq N Book or Doc#:

Comments

In error this file had two separate folders - folders have been combined.

Patriots Colony

Senior CarelRetirement Facility

3400 John Tyler Highway

Drawer: 7

Page:
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Each file is to contain:

Q ns-uuilt Plan

1. Completed construction certification

3. Construction Plan

O Design Calculations

0 Watershed MaP

6. MaintenanceAgreement

7. CorresPondence with owners

8. InsPection Records

9. Enforcement Actions
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PATRIOTS COLONY

BASIN *1

AES JOB *7733

AES CONSULTING ENGII'I[[ERS

5248 OLDF TOINNI ROAD

SUTTI I

WILLIAI4SBI.JRG, VA" 23188

Jr? oab

JAI'IUARY 9. T995
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Date : 0 L/(t9/95
Page: L

Design of Detention Basin *1
Patriot'i Colony

Detemining a pre-developrnerrt die charge rate ( i. e. , pre-developnrent
?-year ?4-brour storm peah dis,:harge rate) f -rr Det,ention Bar:;irr f 1

Pre-Development Conditions

Drairrage Area = 67.50 Ac.

Soil Type / Land Llse Breakdor.rn

Hydro. Pre-dev. CN Acree CN ,* Ac.
Group Use Aesigned

C Brush,
fair

. corrdit ion

C l{oods,
fair

condition

D Woods,
fair

c;ondition

TC)TALS

Weighted CN =

Time of Concentrati-orr

Overland flow

70 3.6t) 252.{)

73 61.10 4460.3

79 2.80 221.2

67.50 4933.50

T=( ( il. 0t)7x(nxl) ^0. I ) / ( (P^0. 5)*(s^0. 4) )
wLrere
T=travel time ( hor-rrs )
n=Mann i ns'- s roupl'rness r:oef f icient = [] . 4[].^ rrlqr^ra 4f !B ! L \J 

'^6.,Lr.J 'J 
tr

L=f low lengtl:r ( feet ) = 2{:)0 . 0{:}

P=Z-year , ZL-h*ur rainfall ( inche,i ) = 3. 50
s=sloL.e of Lryd. gracle lirre {ft/ft) = 0.0i0

T- A.79 hours
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Date: 0LlOg/95
Page: 2

Design of Detention Basin f1
Patriots Colony

Shallow concentrated flow

T=L/ ( 36i){}EV)
where
T:travel tirne ( hor:rs )
L=f l-ow lengtir ( feet ) = 1050 . Otl
V=average velocity (ft/see) : Cr.75

t= 0.39 hours

Channel flow

T=L/ ( 36(:)0*V)
where
T:travel time (hours)
L:f lor^r lerrgth ( feet ) = 1710 . 00
V=average velocity (ft /sec ) = 2. 30

T- 0.21 hours

Total time concentration (sum of travel times)

T^- 1.38 hours

Ave. basin sl,:pe: 3.20 %
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Date: 0t/49/95
Page: 3

Design of Det*ntion Basin #1
Fatriote Colatry

Post-Devel-oprnent Conditions

Drainaee Area = 74.50 Ac:.

Soil Type / Land llse Breakdowrr

Hydro. Pre-dev. CN Acres CN '$ Ac .

Group [Ise Assigned

C Brush, 7t) 3.6() 252.{,
fair

. corrdition

C Woods , 7 3 52. 00 3796 . t)
fair

condition

C Hieh 90 16.10 t449.0
Density

Urban areas

D Woods , 79 2.80 22L.2
fair

condition

TC)TALS 7 4 .5A 57 L8 .24

Weiehted CN = 76.8
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Date: 0I/09/95
Page: 4

Design of Detention Basin f1
Patriots Colony

Tin're of Concentration

Overlarid flor.r

T= ( ( 0 . tlil7,t((nxl ) ^ 0 . I ) / ( (P^ 0 . 5 )x( s^0. 4 ) )
where
T=travel time (hours)
rr=Manning's roughness coefficient = 0.4[;
L=f low length ( feet ) : 20fi . (t{j
P:100-year, Z4-hour rainfall (inches) = 8.1C
s=slope of hyd. grade line (ft/fL) = 0.01ir

T- 0 -52 hours

Shallow concentrated flow

T=L/ ( 360Ot<V )
where
T=travel tine (hours)
L=flow length (feet) = 105t).00
V=average velocity (ft/sec) = 0.7E

T= 0.39 hours

Channel flow

T=L/ ( 3600*V)
where
T=travel time (hours)
L:flor+ Iength (feet) = 1710.0i)
V=average velocity (ft/aee) = Z.3A

T- A.ZL hours

Tot.al time concentratiorr (sum of travel times)

T,- - 1. 11 hours
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Der:ien of Detention Basin
Fatriot,* Colany

Incre.
Volume

(cu. ft. )

Incre.
Volume

f nrt rr.':l \\Lq. Jv. t

Date:
Page:

Sum
Volume

(cr:. ft. )

aL/(t9 /95
5

Sum
Volume

(cu. yd.

Area
(ert ++ \
\uY.. Lv. J

ol h| 10

8533

14883

22899

297 28

35908

48 C)8 0

58426

bYYbJ

80268

90772

${
++r

Ave. basin slope= 3.20 70

Proposecl efitinrated porrd volume by el-evation

Elevation Depth

1D

{oIr)

I4

18,

lh

L7

1R

19

2Cl

2L

o .')z.t

Sediment storage

i)

t_

I

1
l_

{
1

L

f

1

1

1

4625

117 08

1889 1

26314

328L8

4L994

53253

64 195

7 5116

8552 0

L77

434

700

975

t215

1 E.A,F.

197 ?

237 I
27 82

3167

4625

IbJJ.J

35224

6 1537

O/4?R6,Ja.JVV

136 3 49

1896t)2

2537 97

3289L2

4L4432

L7L

605

13 05

2279

3495

5050

7 422

9400

L2LBz

15349

SEDIMENT TC) BE COLLECTED AND ST()RED AT L]PHILL L()CATIC)NS
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Date: 01/Ag/95
Page: 5

Design of Detention Basin S1
Fatriote Colony

Required volume for 6-point BMP (First flush released in 24 Hr.)

Rv = 0.05 + (0.t109)*(% of impervious post development area)

YoI. of pond = (1"/At:reix(Drainage Area)x Rv

Impervious post development area

Description
Area % Impervious

(Acres) Impervioue Acres

Inipervious brush areas
Impervioua wooded areas
Iripervious hiish derrs ity ren . 16 . 1 7 tl 11 . 3

Total irrpervi-oue area 74.5 20.6

% impervi-ous post
development area = 27 .7 ?/,

Rv = 0.30

V,ol. of pond = L.7B Ac. ft.
{ / oJ.J eu. It.
2875 cu. yd.

3. 6 16 0.6
54.8 16 8.8
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Design of Detention Basin
Patriots Colony

ORIFICE FOR ?4 HOTJR DETENTI()N

77633 CF / (24 hrx60 minlhrxdi) see,/min) = Ave. Release Rate

Average Release Rate requi-red : 0. 90 cf s

Date:
Page:

Area of Area of Size of
orif rce ori-f ice orif ice

{sf) (sq. in. ) (dia. in
inches )

01/as /e5
7

9. 84

I .27

b. Yb

5. 85

R?O

4 .92

4.74 <__RECOMMENDED
MIN, 4"

++{
+r l_

SIZING

Amount
of Head

0 .25

0. 5t)

I rlrl

O (r(\

3.00

4.0t)

4.65

rl trl

Lr.ot

0. 26

0. 19

0. 15

CI. 13

0 .12

76 . tl1

53.74

e o rlrl

26 .87

21.94

19.0()

17.62

NOTE:

Pond has necessary
as a 6-point BMP.

volume for water quality to qualify
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()p.tiorr 1 STAGE I STORAGE TABTE R to reset
IM?I?TN?I?I?TMT(?TilN?I}T?1?IPI?lIfI{ITTIPTI{MT{I{I{?I?IMTI?TMT{MI'T?TI{MI{MMI{I{MI"IMMI{MMMT{MMMMMMMI(T{?I?I?IMMMMMTIMTTIfI{I{I{ ;

1. RESERVOIR No = l.3. S = Ks x Z^b
?,. RESERVOIR NAME = DRY DET POND

TOT ST()RAGE
eu ft

(Jhange item number: 0 DY to cont

Reservoir No. 1 OIITLET STRUCTURES
II(MIlNI{TTM?1IfL|?ITJTTI{?TI{MPIMTTlIM?TT(11}TI{I,JI{I,IMI,II,TMI'lMMMLII,TMT'TMI'II"IMMMMMTTI{I{MMMMMI{MMT{TITIMI{M?TMT{MMTIIfTTMIf?I ;
; CULVERT STRLIC A. Q=CoAI Zsh/k] ^ . 5 CTILVERT STRUC B. Q=CoALZe}:./kl ^ . 5

IllIDTH ( in)
HEIGHT ( in)
No. BARRELS
INVERT ELEV.
Co = t). 6()

nt
E

{

6
u

II
12,

-t,f
<AL+

Ks=0
START

STAGE
r-c

0. CIi!

1. Cltl
Q flN4, Lrl_,

3. Oil
4. 00
5.00
6. flO
7. 0(l
8. 00
9. ()C)

10.00

ELEV = 0...

ELEVATION
ft

14. t-ru.
13.00.
| 4 tttt

1E nr|ru. vv,

16.00.
I i . LILJ.

18 . 0f-) .

19.00.
2t).0t1.
2L .04 .

22 .4A .

= 24.
= 24.
-'1

= 12.

b=0
INCREMENT = O

CO AREA
sq ft

716.....
8533. . . .

14883. . .
|79aoo
aLvu! | | .

29728. . .

35908. . .

48i)80. . .

58426. . .

bYvbJ. . .

80268. . .

90772. . .

INC STORAGE
cu ft

0
4624

1 1708
377 82
ZO,J L6
328 18
41994
53253
64L94
75115
85524

0
4624

16332
54LL4
80427

1 1 3245
155239
248492
272686
3478t) 1

43332L

L.

?

4-

D.
I

8.

CIILVERT LENGTH (ft) = 10() .

CLILVERT SLOPE (%) = . 31 .

MANNING'S N-VALIJE : .013

b|IDTH ( in)
HEIGHT (in)
No. BARRELS
INVERT ELEV.
Co : 0.60
CULVERT LENGTH (ft) : 0...
CULVERT SLOPE (%) : 0. . .

MANNING'S N-VAIUE = .013
MULTI_STAGE OPTION ? (Y/N) Y

CREST LENGTH (ft) = 20.
CREST ELEVATION = 21.
Cw = 3.00 :
EXP = 1.50 :
MT]LTI_STAGE OPTION ? (Y/N) N :

9.
10.
11.
L2.
13.
L4.
15.
rb.
L7.

23.
z+-
oE

26.
27.

= 4..
= {..
= 1..
= 11.85.

I^IEIR STRI]CTT]RE A.

18. CREST LENGTH (ft) = L2.667.
19. CREST ELEVATION = 16.5. . .

20 . Cw = 3. tl[)
2I. EXP = 1.50
22. MULTI-STAGE OPTTON ? (Y/N) Y

Q=CwLH^EXP I,.]EIR STRTICTURE B. Q=CwIH^EXP

Ckrarrge item number: 0 DY ta cont
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IIYDROf,OGIC REPC}FTT

STAGE ,/ STORAGE ./ DISCE{AFIGE

RESERVOIR NUIIBER = 1

RESERVOIR NAt'18 = DRY DET POND (r< Controlled bv Culv Structure A)
STORAGE VATUES WERE INPUT T,IANUATLY

DISCHARGE VATUES:
*
*

CI}IVERT STRUCT A.
CULVERT STRUCT B.
WEIR STRUCT A.
WEIR STRUCT B.

= .6 *A*[2eh/kf^.5 * 1

= .6 xAx[ Zeh/k] ^ .5 x 1

=3*L2.66TxH^1.5
= 3 x 20 x H ^ 1.5

a
a
a
e

ELEVATION DISCHARGE (cfs)
CUTYERT B WEIR ACULVERT A T{EIR B

12.00
13.00
14. 00
15.00
16.00
17.00
18.00
19.00
20. i)0
21 . 0t)
22 .40

STAGE ELEVATION

0.00
5 .2L

L5 .12
21.39
26.20
?rr D^

33. B2
37.05
4A . Ctz

42.78
45 .37

0. 06
0. 38
0. 56
0.70
0.81
0.79
0. 00
0.00
0. 00
0. 00
0.00

0. Otl
t).0i)
0. 00
0. 0i)
0.00

t3 .44
69.81

L50.2r
248 .83
362.76
490. 16

t). 00
0. 00
0. 00
0.00
0. 00
0. 00
0. 0(:}

0. 00
0.00
0. 00

60.00

OUTFTOW
cfs

INC STOR
cu ft

TOT STOR
cu ft

t) .00
1.00
2 .40
3.00
4. t)0
5. 0t)
6. 0t)
7.00
B .0t)
f. ilO

10.0c)

12.00
13.00
14. C'0

15.00
16.00
17.00
18.00
19 . 0()
20.0t)
21.00,, nn

0
4624

117 0B
377 82
263t3
328 18
41994
53253
64L94
IDl.l-D
85520

t)
4624

16 332
54LL4
84427

tL3245
L55239
2A8492
272686
34780 1
43332L

0. 0t)
0. 38
0 .56
0.70
0.81

L4.23
33. B2
37.05
4{t . a2
42.78

105.37
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EIYDROLOGIC

PATRIOTS COTONY
BASIN fl..
z_YEAR PRE.DEVETOPMENT

Hyd. No. 1

Hydrograph type
Storm frequency
Basin area
Ave basin slope
Basin lag
Total- precip.

g. C. S. RUNOFF
2yr
67.5 ac
3.2 %

49.8 min
3.50 in

ETEPC)FIT

Peak diseharge
Time interval
Basin curve No.
Hydraulic len
Time of concen
Distribution

cfs )

4. 55
Ib . V.J
to a7
31.26
26.44
19.93
t2 .64
8.1t)
6.72
q a.'7

5 .29
4.86
4 .51
4 .20
3.90
3.65
3.45
3.30
3.17
3. 05
2.94
2.82
2.70
2.s8
2.46
2 .33
2.22
2.L3
2 .07

32.63 cfs
5 min
73.L
2860 ft
83.00 min
s.c.s. II

HYDROGRAPH DISCHARGE TABLE

TIME__OI}TFLOW TII'IE_-OUTFLOW TI}18--OUTFLOI{ TIUE__OUTFLOIT
(hrs

11.75
12.08
L2.42
12.75
13. 08
L3 .42
13.75
14.08
L4.42
L4.75
15.08
15 .42
75.75
16.08
L6 .42
L6.75
17.08
t7 .42
L7 .75
18.OB
IB .42
L6.ID
19.08
19 .42
IY. iD
20. (:)B

20 .42
2A.75
t1 nR

cfs )

I. DI-'

I0 .47
23 .71
32 .63
29.t2
23.31
16 .32
I .44
f .,J-L
6 .25
5.55
5. i)6
4 .64
4 .35
4.A4
2 nn

3 .54
2en!r.df

3.23
? 11

2. 88
2.76
2 .64
2 .52
2 .4C\
2.28
4.Ll
Z .I('

(hrs

l_l_. oD
L2. L7
L2 .3A
L2 .83
13.17
13.50
13.83
1A 1'7

14. 5t)
i.4.83
15.17
15. 50
15. B3
16. 17
16.50
16. 83
17.L7
17 .50
17.83
18.17
18 . 5C)

18. 83
t9.L7
19 . 5{}
19.83
20.L7
2(t .5(l
?0.83
21 .L7

cfs )

.4. Dtf,

r,J. b4
27.0A
32. 05
27.82
4L.O.)
L4.47
B. 58
6. 99
6. 05
5 .42
rt. yb
4. 59
4 .27
3. 97
1 .7 1(,. t l-

3. 50
? ee
3.20
3. it8
2 .97
? Rq

2.73
2 .6L
2.49
2 .362r^
? 1ti

2.08

(hrs

LL.92
L2.25
L2 .58
12.97,
L3 .25
13. 58
L3.92
t4 .25
14. 58
L4 .92
L5.25
15. 58
L5.92
L6.25
16. 58
16.92
17.25
17 .58
L7 .92
t8 .25
18. 58
18 .92
L9 .25
19.58
t9 .92
24.25
20 .58
?,0 .92
21 

'q

(hrs cfS)

12. 00 7 .43
12.33 20.31
12.67 32.L4
13.00 30.27
13.33 24.89
13.67 18. 15
14.00 10.90
14.33 7.68
L4.67 6 .47
15.00 5.7t
15. 33 5. 17
15 . 67 4.77
16.00 4.43
16.33 4.t2
L6 .67 3. 83
17.00 3.59
17.33 3.4t
L7 .67 3.26
18.00 3.14
18.33 3 -02
L8.67 2.9L
19.00 2.79
19.33 2.67
L9.67 2.55
2t) . Ocl 2.43
20.33 2.3L
24.67 2.20
21.0() 2.LL
2L.33 ?.06

JR006_PATRIOTS_COLONY_PHASE_1_BASIN_1_VILLA_CT_1 - 019



IIYDROI.OGTC REPOETlT

PATRIOTS
BASIN f1

COLONY.

z-YEAR POST_DEVEIOPM.

Hyd. No. 7

Hydrograph type
Storm frequency
Basin area
Ave basin slope
Basin ]ag
Total precip.

S. C. S. RUNOFF
2vr
74.5 ac
?Do/

49.8 min
3. 5t! in

Peak discharge
Time interval
Basin curve No
Hydraulic len
Time of concen
Distribution

cfs )

1.68
7.79

24 .68
41.76
42.46
35.25
26. 09
16. 08
10.13
8. 37
7 .29
6 .55
6.01
5. 57
5.L7
4.8()
4.49
4 .24
4.04
3. 88
3.74
"EO3.45
3. 30
3. 15
3 .00
2.85
2.7L
2.64

44.75 cf s
5 min
76. 8
286t! ft
83. CIO min
s.c.s. rr

HYDROGRAPH DISCHARGE TABTE

TIT'IE--OUTFLOW TIT.IE__OUTFLO}I TI}IE-_OUTFIOW
(hro

LL ,42

t2 .08
L/. - +4
12.75
13.08
t3 .42

14. 08
L4.42
14.75
15. tl8
15.42
L5.75
16. t)B
L6 .42
Ib. /D
17.08
L7.42
L7.75
18.08
L8 .42
18.75
19. 0B
L9 .42
19.75
20. tl8
20 .42
2A.75

cfs )

1.15
3. 0z

1R Oa

33.72
44.75
39.2L
3(!.83
2L .09
11.85

9 .12
7.78
6. 89
6 .26
5.78
F. zn
4.98
4. 63
4 .35
4. L4
3.96
3.81
J.b1
3 .52
3 .37
3.22
3. ()7
2.92
2.77
2 .65

(hrs

11.50
11.83
t2.L7
12.5t}
12.83
13.17
13.5t|
13.83
L4. L7
14.50
14. 83
15. 17
15.50
15. B3
16.17
16.50
16.83
17.t7
17.5(l
17.83
18. 17
18.50
18.83
L9.L7
19.50
19. 83
20.L7
20. 5()
20.83

efs )

1. 38
+. t L

2(r.25
38. 0{-}

43.7 4
37.30
28. 50
18. 56
t{t .7 4
8.72
7 .52
6.72
b. l_J
5 .67
5 .27
4. 89
4. 56
4 .29
4. A9
?ot
3.77
3.63
3.48
3. 34
J.IY
3.04
2 .88
2.7 4
2 .62

(hrs

11.58
tr .92
L2.25
L2 .58
L2.92
t3.25
1? RR

1? Or)

L4.25
14.58
L4.92
1 F. 9F,

15.58
L5.92
L6 .25
16.58
L6 .92
L7 .25
17.58
L7 .92
18.25
18.58
1R O?

L9.25
19.58
19.92
2A .25
2t). 58
ztt .92

TIT.IE__OUTFIOW
(hre cf$)

11.67 2.L9
12.00 lL.77
t2.33 29 .2t
L2.67 44.38
13 . 0t) 40 .94
13.33 33.09
L3 .67 23 .62
14. t:)tl t3.77
1A ?? O 60LA.VVV.VV

L4.67 8. 06
15.00 7.08
15.33 6.40
15.67 5.89
16. 00 5 .47
16.33 5.08
L6 .67 4.72
17.00 4.42
17.33 4.19
L7 .67 4. 0i)
18.0{} 3.85
18.33 3.70
r8.67 3.56
19. 00 3.4L
19.33 3.26
t9.67 3. 11
2A.Q0 2.96
2A.33 2.81
7.0 .67 7, .68
2L.$A 2.57
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rIYDRC}f,OGIC ETEPC}]FtT

PATRIOTS COIONY..
RESERYOIR RCIUTED.
z_YEAR POST_DEVELOPT{.

Hyd. No. I

Hydrograph type
Storm frequency
Inflow hyd. no.

INFTOFI ( i )
cfs

1.15
1.38
1.68
2 .19
3.07
4.7 L

7.79
LL.77
1E OCLV . UV

2A .25
24 .68
29.2L
33.72
38. 00
4L.76
44. 38
44.75
43.74
42.46
44.94
39.2L
37.30
35 .25
33. 09
30 .83

RESEAVOIR ROUTE
2yr
|7
I

Peak discharge
Time interval
Reservoir no.

31.77 cfs
nln

TIYDROGRAPH DISCHARGE TABTE

TI}18
hrs

lL.42
11 . 5t)
11.58
11.67
tL.75
II-. UJ
LL.92
12.0t1
12. (:)B

12.L7
L2.25
12 .33
L2.42
L2 .5(l
L2 .58
L2 .67
L2.75
L2 .83
12.92
13.00
1? rrn

L3,L7
13.25
13.33
L3 .42

rNFtow (j)
cfs

1.38
1. 68
2.19
3. 07
4.7L
7 _79

LI.77
ID. YJ
2A .25
24.68
29.2L
33.72
38. 00
4L.76
44 .38
44.75
43.74
42 .46
40.94
39 .2L
37. 30
35. 25
33. 09
30.83
28. 50

zs/dt-a ( i)
cfs

I .65
LL.75
14.33
17.65
22.28
29.32
41.0t)
59.66
86. 34

LzL .38
t65 . L2
2r7 .77
279.39
349.72
427.99
512 .53
599 .98
680 .89
739.26
779.94
8t)6.45
823.39
833. 17
837 .98
838. 37

ZS/dt-+a (i)
cfs

10. 04
L2.L8
14. B1
18 .2L
22.92
30. 06
41 .82
60.57
87 .37

L22.52
166 . 31
2r9 .02
28Q.7tl
351 . 1t!
429 .47
514. L2
601.66
688 .47
767.49
822.66
860. 05
882.s7
895.95
901.51
901.9()

OUTFLOW
cfs

0.19
a .2L
0.24
0. 28
0. 32
0. 37
0 .4L
a .46
0. 52
t]. 57
0. 59
a .62
0.66
0. 69
0.74
0.80
0.84
3.79

L3.92
21.38
26.80
29.79
31.39
31.76
3L.77

JR006_PATRIOTS_COLONY_PHASE_1_BASIN_1_VILLA_CT_1 - 021



!:{- 
:i 

,t:f:i

rnpF
! 

!:q.

,jnJr:{

_tIII
!:{:::

ii

!,,:$,,,i
t.::,,J;'"t

:t"',",1

!,,:tu{

H
r,"i

!t 
!

,i

JR006_PATRIOTS_COLONY_PHASE_1_BASIN_1_VILLA_CT_1 - 022



'kl 
rr::x:a;

m
kl 

,:i, 
:i

.:;ii

i,tt,,,i

t:

I

ii:*,..i

E
.--__.J

JR006_PATRIOTS_COLONY_PHASE_1_BASIN_1_VILLA_CT_1 - 023



>
;

Nlitsi
K

i
csi

1,.!ft,
1,,;!r,,i

1,,,i".{

i i'.i
,!i:.i'*l

:t

iaibiFt-l
Iti$r

r,.,*#

ti

----1

i 
rtrl 

1:!

!| 
i 

:f,.'

.-....J
'T

_-i

"d"{

tt

-,, 
i!

'i 
ii

i 
ti

. 
ill.Ei!ii!;il:!i!i!

t::::

:i::

!i!i

;!

i i 
:::iii5:;

' ' 
':::;i'
i,,,J:

j:xn,{

i: i'': 
ij;','"i

i.,,-'ji 
i,,;i;,,j

'ir,r--i 
ir.,. 

i
1il,:::::

':rl:::: 
'::i: 

,:
:.;:::* 

:!:i:i::::JR006_PATRIOTS_COLONY_PHASE_1_BASIN_1_VILLA_CT_1 - 024



H-f D [q.G r-G{= r G R E P(3 SA-r F(3 R.

PATRTOTS COLONY

BASIN *3

AES JOB *7733

AIS CONSULTING ENGINEEERS

5248 OLDI TOI^INE ROAD

SUITE 1

I,{I LLIAMSBURG " VA " 23188

JANUARY 9, ]"995 ?
o

JR006_PATRIOTS_COLONY_PHASE_1_BASIN_1_VILLA_CT_1 - 025



g+=F"E==:.-

i::".* ,"'l i,. i::i :i. :,,, i::: i i + i'" i-.j 
'..'i

l' :i. ii: t:: -i. r: i... L* :' '"' =: .i.

.i f : i.-i,,rii l,,i :. i- "'.'

iii.,:.:,,i...i, t": .:'. l-ii:i r.

Tii.!tr--*uT-LGi'j
i hr-= =f =. 

i

i...t. . ,..; ,". ,.... ,.., ,.- -_ ,-.. i.-. .i.. .. , ,.... .....: : !' i..j : ! i.: _: : i::i !,.j I : i., ii :... ::j:

''i i ii' i::i ii :::: i i-: i 1 i_'

l:::,! ! r.. ...-. .+: ..:j: j._ :... j..-. .i:l .i::
!ii..Li !i--.: ! i i--i-rirt ! ! .:

::::: .i;; ,, -i. j. i..: i :::i

:i -i.. ;tt:i. ft
_i:: Ji.-. _t.::,j::!

::: .i. ,, i;:ii:i .:::ii:.:

- Y iir-:$ii-a?a:fif i- Li::f,L.!-1*+i';-= i i+F-t 
=.

iiii.j

-i-'r

ii i::: a":

i.,.ii

'i i::; "::'

:r: -l: r"i

,::i ,, .':1. I'

:i. ,, ;i li

T I i.:= _-if, !=}TFL I,+j
i i-:r-=. rf 5 ]

JR006_PATRIOTS_COLONY_PHASE_1_BASIN_1_VILLA_CT_1 - 026



i.-,: 
i

1,..i....i

i. 
I 

i

-'"'--""-'i--------"----i
ii,ill 

i,r'i 
i

bi 
I

t!fri 
i,,; 

i
ii ! 

i
iii 

!

iil 
i'ri'i 

i
diiii 

i
il ! 

i;;;,J 
i

--'l 
! 

:

!!

:;:::i S

ri.....i:

JR006_PATRIOTS_COLONY_PHASE_1_BASIN_1_VILLA_CT_1 - 027



Option 1' STAGE / STORAGE TABLE R to reset

1. RESERVOIR No = g. 2. RESERVOIR NAME = AMENITY BASi
3. S = Ks * Z^b

Ks:0
ram A nm
D I fl.ET I

STAGE
ft

4 0.00
5 1. ()t)
6 2.00
7 0.00
B 0.0t)
I 0.0t)

10 0. tlt)
11 0.0t)
L2 0.00
13 0.00
L4 0. t)0

ELEV = [].....
ELEVAT]ON
ft

37. 00.
38. 00 .

39. tlt) .

().00.
0.00.
t). tlt).
0.00.
0. Otl .

i). tlt).
0. 0().
0. (:lt).

1. WIDTH (itr) = 15.
2. HEIGHT (in) = 15.
3. No. BARRELS : l. .

4. INVERT ELEV. = 37 .

5. Co = 0. 6t)
6. CI]LVERT LENGTH (ft)
7 . CT]LVERT SLOPE (%)
8. MANNING'S N-VALUE

WEIR STRTICTI]RE A.

18. CREST LENGTH (ft)
19. CREST ELEVATION
20. Cw = 3.00
2L. EXP = 1.5C)
22, MULTI-STAGE OPTIC)N

INCREMENT _ 
O

CO AREA
sq ft

6408. . . .

74L6....
9108. . . .

()..... '.
0.......
0.......
t!.......
t)... "..0.......
t}.......
0.......

b-0

= 45..

: .013

Q=CwLH^EXP

= 4[]
= 38.8...

? (Y/N) N

INC STORAGE
cu. ft

TOT STORAGE
€+UU IU

0
69L2

1517 4
tl
L'

0
l-,

()

0
n
TT

0
t!

rl

bY II
8262

n

t)
lt

(-)

0
(:)

0
0

(lhange ltem number: 0

Reservoir No. 3

DY to cont

OT]TLET STRT]CTURES

CULVERT STRIIC A. Q=CoAI Zah/k ] ^ . 5 CULVERT STRI]C B. Q=CoALZEb/K]^.5

9. WIDTH ( in)
1CI. HEIGHT (in)
11. No. BARRELS
L2. INVERT ELEV. = 0

13. Co = 0.60
14. CT]LVERT LENGTH (ft)
15. CULVERT STOPE 1?/.)
16 . MANNING'S N_VALIIE
L7. MULTI_STAGE OPTION

!^lEIR STRUCTT]RE B.

23. CREST LENGTH (ft)
24. CREST ELEVATI()N
25 . Cw = 3. 0(:)

26 , EXP = 1. 5tl
27 . MI]LTI-STAGE OPTION

-n
- t)"
-rl

-n- L'," '

= Q...
: .013

? (Y/N) N

Q=CwLH^EXP

= Q......
-n- Lr......

? (Y/N) N

Change item number: 0 DY to corrt
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T{YDRC)[,OGI C FtEPOFtlT

SlTORAGE DI SCIIAR(3E

RESERYOIR NUMBER = 3

RESERVOIR NAME = AIIENITY BASI
STORAGE VATUES WERE INPUT HANT}ALLY

DISCHARGE VALUES: CUTVERT STRUCT
CULYERT STRTJCT
WEIR STRT}CT A.
HEIR STRUCT B.

*1
*0

A. Q=.6
B. Q=.6

Q=3e-3

*A*[Zeh/k] ^ .5
*Ax[2eh/k7^ -5

* 40 * H ^ 1.5
* 0 * H ^ 1.5

ETEYATION DISCHARGE
CULVERT B

(cfs )
WEIR ACTITVERT A HEIR B

37.0t)
38.00
39.0(:)
0.00
(:!. (:){:}

(:).00
0.0i1
0. 0t)
0. tli)
0. 00
t). 00

STAGE ETEVATION

t). 00
3.80
6 .77
t). tlt)
0.00
0. t)(l
0. tlO
0. 00
0.00
0.0i)
0. Oil

0.00
0. tlO
0.0c)
0. 00
0. t)0
0.00
0.0t)
0. 00
0.0t)
0. 00
0. 0rl

0. 0(:l
0.0{:}

10.73
0. 0t)
0.00
0. 00
0. 00
0. 00
0.00
0. 0t)
0. 0i!

cl.Otl
0. 00
0.00
0.00
0.00
0. 00
0. 00
t!. 00
0. 0t)
0.CIil
(1. 00

OUTFTOT{
cfs

INC STOR
cu ft

TOT STOR
cu ft

0. 0t)
1. ()0
2.00
0.0i)
0.0t)
0.00
0. ()0
0.00
t). 0t)
0.00
0. 0(l

37 . 0t)
38. 00
39. 00

0. 0t)
0. t)0
t).00
0.00
0. (-)0

t).00
0.0(:)
t). t!0

0
69L2
8262

0
0
t)
0
0
0
0
n

0
69t2

L5L7 4
0
0
(:)

0
(:)

0
0
0

0. 00
3.8t)

L7.5L
0. 0t)
0.0(:)
0. t)()
0.0i)
0. 0{:)

tl.0()
tl. 0(:)

0. ilt)
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rIYDRC}I,OGIC REPORT

PATRIOTS COLONY.
A}IENITY BASIN f3
IO-YEAR POST ROUTED.

Hyd. No- 2

Hydrograph type
Storm frequency
Inflow hyd. no.

RESERVC)IR ROUTE
1tl yr
1

Peak discharge
Time interval
Reservoir no.

1.95 cfs
min-1

-I

IIYDROGRAPH DISCHARGE TABTE

TIME
hrs

0.03
(:1. 05
0. 07
0. 08
0. 1i)
a.L2
U. IJ
0.15
U.II
0. 18
0 .2(l
4.22
0.23
0 .25
c, .27
a .28
0. 30
a .32
0. 33
0. 35
0. 37
0. 38
0. 40
4.42
0. 43

rNFron (i)
cfs

1.02
I. UU

2 .04
D E.tr
L. Od

3.06
3.57
4.08
4. 59
5. 10
4hl

6.11
5. 86
5.60
6, 

"6U. U!
tsr llq

4. 83
4 .58
4 .32
4 .47
3.81
3. 55
3.3(-)
3.04
2.79
? R?

rNFLor{ ( j )
cfs

1 E.e
L,Oa

2 .44
2 .55
J. Ub
3.57
4. 08
4 .59
5. 10
D. bI
6. 11
5. 86
E AN

J.Od

Rno
4. 83
4. 58
4 .32
4 .07
<xl

3. 55
U. UL'

3.04
2.79
t tr,?

2 .27

zs/dt-o (i)
cfs

2. AZ
4.55
8. 07

L2 .58
18.09
24.56
31.90
40.L2
49. 18
59. 06
bv. f 4
80. 39
9(:1. 26
99. 33

1t17.61
115.13
Lzt .87
L27.88
IJJ. Ib
L37.76
141.68
L44 .95
L+{.DY
L49 .64
151 . 11

zg/dt+o (i)
cfs

2 .04
=.rl
8. 11

12 .65
18.19
24.7 L

32 .2{l
44.57
49 . 8t)
59. 88
70.78
81.71
91.85

101.21
109.76
117.54
L24 .54
1,30.77
L36 .27
L I .04
r45 . 12
148.53
L5L .29
153 .42
154. 95

ouTFtot{
cfs

i).01
n 01

tl. t)2
il. 04
0. 05
0. {:}B
n 1q
4.22
v.0L

0.41
{t .52
r-,. bb
L'. TY

4.94
1.08
a ohL . ,1tt
1.33
L.45
1 Rq

t .64
t.72
L.79
1.85
1.89
1 0'?l. v&
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IIYDROGRAPH DISCHARGE TABLE Cont'd

TIT'IE
hrs

(-). 45
Lr.+t
0. 48
0.50
0. 52

0.55
0. 57
0. 58
0. 60
U. OZ
0. 63
0.65
t).67
Lr.oo
(:}.70
0.72
CI.73
0. 75
4.77
0. 78
tl. 80
0 .82
0. 83

TNFLOW (i)
cfs

2.27
O arn4,t-tL
I /t-\

1.51
L .25
u. vv
4.74
c). 48
0. 00
0. 00
0.00
0.00
0. (:)0

0. (:)(:)

0.0(:)
0.00
(:). t)0
0. 00
t). 00
0. 0(:)

0.00
0. 00
tl. 00
cl. 00

INFLOH (j)
cfs

zs/dt-a (i)
efs

152. 03
t52.42
152.31
151.70
150. 63
149 . L2
147.L7
r44 .81
L41 .84
L38 .52
135. 34
L32.27
1?O 2C
LL!. VA

L26 .48
L7.3 .7 4
121.10
118.56
tr6 . L2
113.76
111.48
LAg .27
107.13
105.06
1t}3. 05

ZS/dt+o (i)
cfs

I hh v t
LUV.VL

156. 32
156.2t}
LUU , A a

154. 46
152 . 88
15f! . 85
148. 39
L45.29
141.84
138. 52
135. 34
L37,.27
129.32
126 .48
L23 .7 4
TZL . L{I
r16. Db
LL6 . L2
113.76
111 . 48
L49.27
107. 13
1t)5. 06

otlTFtof{
cfs

1.94
L.UU

1. YD
1 .93
1.91
1 RPrrvu

I.IJ.*

1.79
1 n2I.IU

t. bb
1. 59
1 .53
1. 48
1.42
1.3?
1 2.)L. {Z)
L.27
L.22
1.18
t.L4
1. 1i)
L.07
1.04
1.00

2. A2
l.Ib
I. JT

19R
noo
0.74
0. 48
t).00
0. t)0
c). 00
t). 00
0. 00
t).00
0. 0t)
0.00
0. 00
t]. OCI

0. 00
0. 00
0. 0(:)

0 .00
0 . t)()
0. 00
0. 00

- L I UU

= 4bJI
-- 37 .67

Maximum outflow (cfs)
Maximum storage (cu ft)
Maximum elevation (ft)
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IIYDFIOI,C}GT C

PATRIOTS COLONY
A}IENITY BASIN f3. . . . . .

IOO_YEAR POST_DEVELOPH

Hyd- No- 3

Hydrograph type
Storm frequency
Time of conc.
Runoff coeff.

RATIONAL
1tl(:) yr
LZ min
.68

FTEPOFTT

Peak discharge
Time interval
Intensity
Basin area

8.98 cfs
min

6.99 :'n/hr
.89 ac

cfS)

2 .99
600
I .98
7 .48
6, O?

4.47
90A
1.46
t!. 00

-I

HYDROGRAPH DISCHARGE TABTE

TII''E__OUTFIOI{ TIT'TE__OUTFIOI{ TIT{E__OIITFLOW TIT,IE--OUTFIOW
(hrs

0 .02
0. 08
0. 15
{, .22
a .28
0. 35
a .42
0. 48
n qq

cfs )

rt '7E.

3.74
6.74
u. bf
7.10
5.60
4. A9
2 .59
1.C}B

(hrs

0. 03
0.10
a.L7
0. 23
0.30
(:r. 37
0. 43
0.5t)
n F..'7

cfs )

1.50
4.49
7 .48
8 .23
6.73
5.22
3.72
2 .2L
n'7 1

(hrs

0.05
0.L2
0. 18
0.25
t}.32
0. 38
0.45
Q .52
0. 58

cfs )

2.25
5.24
I .23
7 .85
6. 35
4.84
3. 34
1. 84
0. 00

(hrs

0. 07
L' . I.5
a .24

0. 33
{:}. 40
{t .47
0. 53
t).6t)
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IIYDFIOI,(}GIC

PATRIOTS COTONY
AI.IENITY BASIN f3. . . . . .
IOO-YR POST ROUTED....

Hyd. No. 4

Hydrograph type
Storm frequency
Inflow hyd. no.

REPOFTlT

RESERVOIR ROUTE Peak discharge
1()Cl yr Time interval
3 Reservoir no.

3.26 cfs
min

TIYDROGRAPH DISCHARGE TABTE

TI}18
hrs

0. 03
0. c)5
0. 07
0. 08
0. ltl
0. 12
0. 13
0. 15
0.17
0. 18
a .20
a .22
0.23
0 .25
4.27
o .28
0. 3t)
a .32
0. 33
0. 35
0. 37
t). 38
0. 40
4.42
0. 43

INFLOW (i)
cfs

1.50
2.25
2.99
3.74
4.4s
5.24
huuv . eu

6.74
7 .48
8.23
8 .98
8.61
I .23
7 .85
7 .48
7.10
6.73
6. 35
5. 97
5.60
^2D4.84
4.47
4. 09
3.72

rNFrow (i )
cfa

2.25
900
3.74
4.49
5.24
EOOu . vv

6.74
7 .48
I .23
8.98
L 61
8.23

7 .48
7.LA
6.73
6. 35
5.97
5.60
5.22
4.84
4.47
4. 09
3.72
3. 34

Zs/dt-o ( i)
efs

2 .97
6 .68

11.85
18. 48
26 .52
35.88
46.54
58. 46
7L.59
85. 84

101.11
116.25
130.10
L42.70
154. 06
L64.23
t7 3 .25
181. 17
188. 04
193.89
198.78
2Q2.7 4
2A5.79
207 .95
209.27

zs/dt+o (j)
cfs

2 .99
6.72

tL .92
18.59
26.72
36.25
47.11
59 .27
72.68
87.31

1C)3 . 05
118.70
133.09
146. 19
158. 03
168.64
178. 06
186. 32
193. 49
199.61
244 .7 t
208. 85
2L2 .06
2L4 .35
2t5.76

OUTFTOW
cfs

0.01
a.a2
0.03
0. 05
0. 10
0. 18
0.28
0. 40
0. 55
a.74
0.97
L .23
1. 49
L.74
1.98
2.24
2 .40
2 .58
2.73
2. 86
2.96
3. 05
3.13
3 .24
3.24
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HYDROGRAPH DISCHARGE TABTE Cont'd

TI}18
hrs

0. 45
4.47
0. 48
0. 50
0.52
0. 53
0.55
0. 57
0. 58
0.60
0. 62
0.63
0. 65
0. 67
0. 68
0.70
0.72
0.73
0.75
4.77
0. 78
0.80
0. 82
0.83
0. 85
0. 87
0 .88
0.90
0.92
0.93
0.95
0 .97
0. 98
1.0{:}
1.02

rNFtow (i)
cfs

3.34
2.96
2.59
2.21
L .84
L.46
1.08
a.7t
0. t)0
0. 00
0. 00
0.00
0. 00
0. 0t)
0. 00
0. 00
0. t!0
0.00
0.00
0. tlO
0. 00
0. 0f!
0. 00
0. 00
0. 0(:)

0.00
0. 00
0.00
0. 00
0. 00
0.00
0. 00
oon
0. 0c)
0.00

INFLOT{ ( J )
cfs

zg/dt-o (i)
cfe

209. 80
209.60
7,08.74
207.L4
244 .98
242 . L9
198.81
r94 .84
190.01
r84.7 A

179.51
t7 4.7 4
L7A.A7
rbc.br
161.33
157.22
153.29
149.51
145.89
L42.41
139. 07
135. 87
L32.78
129.81
126.95
124. L9
12L .54
118.98
116 .52
114 . 15
111 . 86
1()9. 63
1Cl7 . 48
1tl5 . 4t)
1i)3 . 39

Zs/dt+o (i)
cfs

2t6 .32
216 . L7
2r5 . t5
213.50
zLt . L9
ZtrB.27
2A4.7 4
200.60
10R 66
190.01
184.7 A

179 .61
17 4.7 4
170.07
165.61
l_bl. JJ
L57.22
L53.29
149 . 51
145.89
t42.41
139.07
135. 87
L32.78
129.81
LZ6 .95
124.19
L?L.54
118.98
116.52
114.15
111.86
109.63
107.48
1t}5.40

OUTFLO}I
cfe

3.26
? tri.J . LJ

3 .23
3. 18
3. 11
3. 04
2.96
2 .88
2.77
2 .65
2 .54
2.44
2 .33
o Doz. 4a
2 .14
2 .45
L.97
1. 89
1.81
r.7 4
L .67
1 .60
L .54
L.49
1 AeI. :frJ
1.38
1.33
1 DO
L. LV

1.23
1.19
1.15
1.11
1.08
I nAI. UT
1.01

2 .96
2 .59
z .2L
1. 84
L.46
1.t18
U. 

'I0. 00
0. 00
0. 00
0. 00
0. 00
0. 00
0.0t1
0.00
0. c!0
0. 00
0. 00
0. {:)0

0. 00
0. 00
0. 0()
0. t)0
0.00
0. 00
0.00
0.00
0.00
t). 00
CI.00
0.00
0. ilO
0. 00
0. 00
t!. 00

= 3.26
= 6392
= 37.92

Maximum outflow (cfs)
Maximum storage (cu ft)
Maximum elevation (ft1
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Option ; $TAG[ / STORAGE TABLE

b : Q,
INCREMENT : Q"ELEV : O".. " "

FLEVATION
fr

t^8"oo"
20. oo.
25. O0.
o.o0"
0. oo.
o"o0"
o"oo.
0"o0.
o.o0"
o"00"
0.o0"

1" RESERVOIR No : $"
3.S:Ks*Z^b

2. RE$ERVOIR NAME : TRAP #$" ".. "

CO AREA
s+:r\...| | L

INC $TORAGE
cu ft

fi

2730
22467

0
o

TOT $TORAGE
cu ft

O

2730
25597

o
a)

0

R to reseL

DY to cont

"1
"1
;1
"1
.t

4
5
6
-l

U

,
o
i^

z.

4

Ks:Q
$TART

$TAGE
ft

CI, oo
2"OO
7, O0
o. oo
o"0o
o. oo
o-oo
o. oo
o"oo
o. o0
o"oo

65
565" "
742-.

3

6
o
0

0

0

0. o
o
0
o
U

o
0
0
U

Change item number: O
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Plate 3.L3-2Source: Va. DSWC
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option 1 STAGE / STORAGE TABLE R to reset

": 1, RE$ERVOIR No : P.
": 3. S : Ks t< 7"^b

2. RESERVOIR NAI"IE : TRAP #2. "...
Ks : Q. b;0i\a

START

STAGE
ft

ELEV: Q...""

ELEVATION
++tu

l4, oo "

l5 " oo.
l^6 " oo.
18"OO"
20. oo "

o.o0"
o"oo.
O. OO,
o. o0.
o"o0"
'.\i/\i.\vrvv-

INCREMENT : Q..

CO AREA
sq ft

rNC STORAGC
cu ft

TOT STORAGI
cu ft,

o
l"o9
354

1634
4386

o
0
o
o
0
o

0
0

(")

0

4
5
5
7
I
9

i^o
Ll^
I2
13
1,4

o. oo
i""oo
2. OO
4"OO
6. OO
o.00
o"o0
o"o0
o.00
o"oo
o. oo

45" " "

173".
51"7 " .
963",
t^789 "

o
L09
245

1"280
2752

0
o
o.
o"
o"

Change item number: O DY to cont
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AGGREGATE sHALL gE vDor #3' #357 oR #5
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0ption 1 STAGE / STORAGE TABLE R to reset.

: L. RE$ERVOIR No: l" 2. RFSERVOIR NAME: trap #3"..".
;5.S:Ks*7"^b
:Ks:Q b:$

START ELEV : I NCREM ENT0"... "

co
5q

AREA
ft

o

Change item number: O

Reservoir No" L

DY La cont

CULVERT sTRUc B" 8:CoAlzgh/kl^.S

STAGE
ft

4 0.o0
5 2.OO
6 7"OO
7 8.O0
I 9"O0
9 0.0o

lCI O " O0
tl^ 0"o0
L2 0.O0
13 0 " 00
L4 0.00

ELEVATICIN
.F+
IL

t^8.00 "
20"00"
25. O0 "
26. CIO "
27 "40 "

0.00 "
o"00.
0,00 "

0"o0"
0"CICI.
0"00"

<d, ci

235s",.
6742" ".
7656". "

8550.. "

0" ". " " "
0. ".,,.
o" " .. " "

0. ". ". "

0.. " ". "

INC STORAGE
cu ft

2730
22467

f 2"4.1*

8r"08

o

U
n
0

TOT STORAGI
cu ft

2730
25597
324?r
40929

o
o
o
n
o
0

.A

: 4",
*1

:22

^: CULVERT STRUC A" G:CaA[2sh/K]^,S

": 1" hIIDTH (in) : 24.
: 2^ HEIGHT (in) ; 24.
;3. No" BARRELS :1""
: 4" INVERT ELEV" ; 18.""----
; 5. Co : O"50
;6" CULVERT LENGTH (tt) :60".
: 7. CULVERT $LOPE (Y.) : 3.3 "

": 8, MANNI NG " S N*VALUE : " Ol^3

; WEIR STRUCTURE A"
:
; 18" CREST LTNGTH (ft) = 72.57".
; 1"9" CREST EIEVATION : 24.7"..
: 2A. Cw : 3.00
: 21". EXP : l-"50
: 22. MULTI-sTAGE OPTI0N ? (Y/N) Y

j

Q:CWLH^EXP WEIR STRUCTURE B" Q:CWLH^EXP

OUTLET STRUCTURES

9.
l^o "
11"
L2.
13.
L4.

1"6.
17"

23-
24.
25-
zC).
27.

WIDTH (in)
HEIGHT (in)
No. BARRELS
INVERT ELEV.
Co ; 0.60
CULVERT LENGTH (ft) : $". "

CULVERT $LoPE (%) ; o"""
MANNING,S N*VALUE : "OI.3
MULTI*STAGE OpTION ? (Y/N) N

CRE$T LENGTH (ft) : l^o
CRE$T ELEVATION : 25,7. " .
Cw : 3.0O
EXP : 1"50
MULTI*$TAGE OPTION ? (Y/N) N :

^:

:

Change item number: O Of to cont
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Overview 
This engineering report is being prepared for the James City County Department of Engineering and Resource 
Protection in conjunction with the pending site plan for the Patriot’s Colony Maintenance Building & Garden 
Expansion (SP-0108-2015). This report analyzes the adequacy of existing BMP facilities for Patriot’s Colony and 
makes recommendations for maintenance/solutions. A maintenance plan and schedule has been provided as well. 
 
Existing Conditions and Field Survey 
On February 22, 2016, County staff developer/owner representatives met on site at 3400 John Tyler Highway to 
survey the conditions of existing County BMP facility JR006. The following visible or potential infrastructure 
deficiencies were identified: 

•         Vegetation on and around the impoundment structure 
•         Erosion and Subsidence of the dam (note that per field work, site inspection, and internal 
investigation of the 24” BMP outfall pipe, this does not appear to be related to dam failure/soil infiltrating 
the 24” RCP outfall pipe) 
•         Outlet riprap apron degradation 
•         Litter 
 

Field Imagery 
The images below were taken in the field on February 22, 2016. Shown below, wild vegetation growth along the 
interior and exterior of the BMP dam embankment and earthen divots, are obvious. 
Ve 

 
Image 1: Trash located within BMP 



 
 

 
Image 2: Vegetation Growth along Embankment 
 

 
Image 3: Settlement/ Earthen divots along embankment 



 
 

 
Image 4: Riprap Degradation at Outfall 
 
 
Video Inspection – Outfall Pipe 
County staff cited possible concerns with the existing 24” RCP outfall pipe from BMP JR006. On February 24, 
2016, Prism Contractors & Engineers, LLC was contracted to perform a video inspection of the 74’ long -24” 
diameter RCP outfall pipe for the existing BMP. The video footage shows no evidence of structural problems with 
the pipe or failure along its joints. The joints do show signs of seepage and there are some obvious lift holes and 
infiltration stains along the walls of the pipe. Because the pipe shows no sign of structural degradation, we 
recommend to further action. Please see Appendix A for the pipe inspection report from Prism. A DVD has been 
provided as well, containing a video of the pipe inspection. 
 
Maintenance Solutions 
Riverside Healthcare will hire maintenance staff and/or contractor to provide the following remedies: 

• Clear the interior of the BMP of inorganic trash and organic debris (fallen trees, large branches, and 
sticks). 

• Place fill material in areas of settlement/earthen divots found along BMP embankment. This work is 
to be performed under the direct supervision of Engineer/testing agency of record. BMP/Dam 
embankments fill materials are to be as follows: 

o Material satisfactory for use in the stormwater pond dam and embankments shall consist of 
inorganic soils classified as CL, CH, SC, or a combination of these group symbols, per 
ASTM D 2487. This material shall contain a minimum 35% by dry weight Silt or Clay and 
be free of organic matter, debris, and shall contain no particle sizes greater than 4 inches in 
the largest dimension. 

• Hand place additional riprap at outfall and shape/redirect towards existing channel. 
• Vegetation removal from BMP dam embankment: 

o If > 8”, excavate root ball, fill material to be per above geotechnical specification. 
o If < 8”, cut flush at ground 



 
 

o Tree debris to be chipped on site and deposited on natural areas. Chips need to be spread 
over a large area but are not to be placed within water bodies. 

o All trees located within the natural channel are to remain 
Maintenance Schedule and Plan of Action 
 
Riverside Healthcare will hire a contractor to complete all work specified. This maintenance work is estimated to 
cost $10,000, but will be bonded at 100% contingency or $20,000. Maintenance work will coincide with the 
construction of the garden area which is scheduled to begin late February of 2016. 
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Bowman Project Name:
Patriot's Colony Maintenance Building and Garden Expansion - 
BMP Maintenance Plan

  C  O  N  S  U  L  T  I  N  G Project Number: 9316-01-002
3951 Westerre Parkway Plans/Stage Opinion Derived:
Suite 150 Calculated By: K. Cox
Richmond, VA  23233 Date: March 14, 2016

Item Description Unit(s) Quantity +/-
Unit

Cost +/-
Sub

Total Notes

Earthwork (fill placement) CY 10 $50.00 $500 Work to be performed under Engineer's supervision
Geotechnical Supervision LS 1 $1,500.00 $1,500

Site Preparations & Earthwork Subtotal $2,000

Root Excavation, tree cutting, & chipping LS 1 $7,500.00 $6,500
Trash Removal LS 1 $500.00 $500

Tree and Debris Removal Subtotal $7,000

Riprap Tons 20.0 $50.00 $1,000 +/- 13 CY required
Erosion Control Subtotal $1,000

Summary
Subtotal $10,000

100% Contingency $10,000
Preliminary Total 20,000$          

Engineer's Opinion of Probable Site Work Construction Costs (BMP Maintenance Plan)

NOTE:  In providing these opinions of probable construction cost, the Client understands that Bowman has no control over costs, or the price of labor, equipment or materials, or 
over the  Contractor's method of pricing, and that the opinions of probable construction cost provided herein are made on the basis of Bowman's relevant experience with 
similar projects, and are are also based only on conceptual design at this time.  Bowman makes no warranty, expressed or implied, as to the accuracy of such opinions as 
compared to future bid or actual costs.

Tree and Debris Removal

Erosion Control

Site Preparations & Earthwork



 
 

Appendix A: Pipe Inspection Report 
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E-mail: 

City : WILLIAMSBURG

Legend of Drawing:
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BMC-001 PATRIOTS COLONY SD CCTV   //   Page: 1



 
 
 

Tel: 
Fax: 

E-mail: 

City : WILLIAMSBURG

Inspection Report
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

2/24/2016   AARON TENNEY  1

U-910-11174    No Pre-Cleaning  

PATRIOTS COLONY
WILLIAMSBURG

76.30 ft

1
2
Upstream
76.30 ft

24 inch
Reinforced Concrete Pipe

1:196 Position Observation

BMC-001 PATRIOTS COLONY SD CCTV   //   Page: 2

0.00 Downstream Manhole, Survey Begins / 2

0.00 Water Level, 15 %of cross sectional area

7.60 Hole, at 12 o'clock, within 8 inches of joint: NO

45.30 Infiltration Stain, from 12 to 12 o'clock, within 8 inches of
joint: YES

56.50 Infiltration Runner, at 12 o'clock, within 8 inches of joint: NO

76.30 Upstream Manhole, Survey Ends / 1

2

0 FT // 00:00:01

0 FT // 00:00:05

7.6 FT // 00:00:28

45.3 FT // 00:02:37

56.5 FT // 00:03:30

1

QSR QMR SPR MPR OPR SPRI MPRI OPRI
3100 4100 3 4 7 3 4 3.5



 
 
 

Tel: 
Fax: 

E-mail: 

City : WILLIAMSBURG

Inspection photos
City : Street : Date : Pipe Segment Reference : Section No :

WILLIAMSBURG PATRIOTS COLONY   1

BMC-001 PATRIOTS COLONY SD CCTV   //   Page: 3

 

Photo: 1_1A, 00:00:01
0FT, Downstream Manhole, Survey Begins / 2

 

Photo: 1_2A, 00:00:05
0FT, Water Level, 15 %of cross sectional area

 

Photo: 1_3A, 00:00:28
7.6FT, Hole, at 12 o'clock, within 8 inches of joint: NO

 

Photo: 1_4A, 00:02:37
45.3FT, Infiltration Stain, from 12 to 12 o'clock, within 8 inches 
of joint: YES



 
 
 

Tel: 
Fax: 

E-mail: 

City : WILLIAMSBURG

Inspection photos
City : Street : Date : Pipe Segment Reference : Section No :

WILLIAMSBURG PATRIOTS COLONY   1

BMC-001 PATRIOTS COLONY SD CCTV   //   Page: 4

 

Photo: 1_5A, 00:03:30
56.5FT, Infiltration Runner, at 12 o'clock, within 8 inches of 
joint: NO

 

Photo: 1_6A, 00:05:07
76.3FT, Upstream Manhole, Survey Ends / 1
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