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STORM WATER NARRATIVE

I PROJECT DESCRIPTION

I
I The project is an amendment to the Toano Middle School site that will provide for a drop

off area for students, designate the entrance circle as a fire lane, and relocate the

I handicapped spaces closer to the entrance and add 30 additional regular and 3 additional
t ADA compliant spaces to site. The parking additions will provide the school site with

147 regular and 5 ADA compliant parking spaces.

I II EXISTING SITE CONDITIONS

I The site is currently developed as a Middle School.
I

III ADJACENT PROPERTIES

I The site is bordered to the north by Richmond Road (Route 60), to the west by
Chickahominy Road (Route 631), to the south by existing woodlands, and to the east by

I existing commercial property.r
IV OFFSITE AREAS

r There are areas of offsite disturbance associated with the changes to Richmond Road.

I v sotl,sI
r The soils onsite consist of 1lC Craven Yellow Fine Sandy Loam, 15F Emporia Complex,

I l98 Kempsville-Emporia,29B Slagle, and 3lB Suffolk Fine Sandy Loam.

VI CRITICAL EROSION AREAS

I There are no critical erosion areas associated with this project.

I VII EROSION & SEDTMENT CONTROL MEASURES

I Unless otherwise indicated, all erosion and sediment control measures shall be installed

I in.accordance with the Virginia Erosion and Sediment Control Handbook (VESCH). The
mtnimum standards of the VESCH shall be adhered to unless otherwise waived and

I approved by the on-site E&S Control Inspector. These measures shall include but not be

I limited to: construction entrance, silt fence, inlet protection, culvert inlet protection, dust
control, temporary seeding, and permanent seeding.

I
I
I
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I VIII STORMWATER MANAGEMENT & WATER QUALITY

I All stormwater runoff fiom the proposed impervious areas will be collected into proposed
I Bioretention Facilities before entering the existing storm system. There are three

Bioretention Facilities that have been sized to provide water quality volume for the

t proposed drainage areas. Due to poor soil ,onditions, the facilities will be provided withr underdrains to help drain stormwater. The calculations show that the storm system is less
taxed in the post-development conditions than in pre-development conditions. Through

t the use of the Bioretention Facilities, the stormwater runoff is attenuated to less than pre-r developed conditions and therefore the existing storm system will be provided some

r relief with the proposed design. Calculations are provided for the storm system in its

I existing condition and in its proposed condition to show this relief.

r Each proposed swale on site has been analyzedto determine velocity and capacity during

I 2-year and lO-year events. These computations can be found in the attached informationF for each swale.

t x RESULTS&CONCLUSTONS

I Stormwater Quality for the proposed impervious area associated with this project is

I provided by the three proposed Bioretention Facilities. Through the use of these
- Bioretention Facilities, the stormwater runoff is attenuated to less than pre-developed

I conditions and therefore the existing storm system is less taxed. Channel Protection

I Volume for the site is provided by the existing on-site BMP. Because the peak flows
from the drainage area the proposed construction areas will be attenuated to less than pre-

I developed conditions, the existing BMP will not be overburdened by the runoff from

I impervious area associated with this project.

t
I
I
I
I
I
I
I



APPENDIX A

SWALE AND STORM SYSTEM CALCULATIONS

Swale Adequacy Calculations
Existing Storm System Analysis
Proposed Storm System Analysis
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APPENDIX B

STORMWATER MANAGEMENT CALCULATIONS

Water Quality Calculations
Water Quality Volume Calculations

Bioretention Facility Hydrafl ow Report

Bioretention Facility #1 YC O15
Pre-Development

Runoff (cfs)
Post-Development

Runoff (cfs)
Post Routed
Runoff (cfs)

Pond
Elevation (ft)

l-Year Storm 0.40 o.74 0.00 L04.47

2-Year Storm o.47 o.87 0.00 L04.55

10-Year Storm o.62 7.r2 0.01 LA4.7L

100-Year Storm 0.82 1.5 o.32 1.04.86

Bioretention Facilitv #2 Yt rL?
Pre-Development

Runoff (cfs)
Post-Development

Runoff (cfs)
Post Routed
Runoff (cfs)

Pond
Elevation (ft)

l-Year Storm o.32 0.81 0.00 105.20

2-Year Storm 0.38 0.95 0.00 LOs.27

l0-Year Storm 0.50 1.24 0.01 10s.37

100-Year Storm 0.65 1.55 o.r4 10s.43

Bioretention Facility #3 VC ObD
Pre-Development

Runoff (cfs)
Post-Development

Runoff (cfs)
Post Routed
Runoff (cfs)

Pond
Elevation (ft)

l-Year Storm o.22 0.86 0.00 105.13

2-Year Storm 0.25 L.O2 0.00 105.19

lO-Year Storm 0.33 L.32 0.00 105.30

100-Year Storm o.44 t.76 0.41 105.40



colls.,tlssEiss{lEEns

Project:
Project No.:

Subject:

Date:
Calculated By:

Toano Middle School
9888-01

Water Quality Calculations
Situation 4

1t8t2013

Performance-Based Water Quality Calculations - Situation 4
(Appendix 5D - Virginia Stormwater Management Handbook Volume ll)

Land development where the existing percent impervious cover (1",.;sr;rn) is served by an existing
stormwater management BMP(s) that addresses water qualitv.

Requirement The pollutant discharge after development (L*",) shall not exceed the existing
pollutant discharge based on the existing percent impervious cover while served by the existing
BMP (LprelexsringBMp)). The existing BMP shall be shown to have been desiqned and constructed
in accordance with proper desiqn standards and soecifications, and to be in oroper functioninq
condition.

34.06 Acres
5.22 Acres

15.3 o/o

Applicable Area
Post-development lmpervious Cover

lpo"t (Total Post-development lmpervious Cover / A x 100)

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

18 o/o

4.95 Acres

14.5 %

lwatershed

Existing lmpervious Cover

l"66nn (Total Existing lmpervious Cover / A x 100)

Lpre(existing)

Lpre(eisting)

Lpre(exising)

Lpre(watershed)

Lpre(watershed)

Lpre(watershed)

= relative pre-development total pollutant load

lexisting A

= [ 0.05 + ( 0.009 x 14.5 )] x 34.06 x 2.28

= 14.0 pounds per year

= relative pre-development total pollutant load

lwatershed A

=[0.05+(0.009x 18 )lx 34.06 x2.28

= 16.5 pounds per year

Page 1 of 5



Ex. BMP Existing Retention Basin

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

28.33 Acres Drainage Area of proposed BMP
4.67 Acres Pre-development lmpervious Cover for BMP Drainage Area

16.5 o/o lsyp (Total Post-dev lmpervious Cover of BMP Drainage Area lAsirp x 100)

Ler. er',rp = pollutant load entering existing BMP

leirp AaMp

Le'.er,rp = [ 0.05 + ( 0.009 x 16.5 )] x 28.33 x 2.28

Le". sr'rp = 12.8 pounds per year

LremovecuEx.BMp = pollutant load removed by proposed BMP

EFF Lsirp

Lremoved/Ex. BMP = 50.0 x 12.8

Lremoved/Ex. BMp = 6.4 pounds pef yeaf

l-lrpre(existingBMP) - Lpre(existing)

Lpre(existingBMP) = 14.0

Lremoved/Ex. BMP

6.4

Lpre(exisrinsBMp) = 7.6 pounds per yeaf

Lpost =

Lpo* = [

Lposl =

relative post-development total pollutant load

post A

0.05+(0.009x 15.3)lx 34.06 x2.28

14.6 pounds per year

Page 2 of 5



RR

RR

RR

relative pollutant removal requirement
Lpost Lpre(en$ingBMP)

14.6 - 7.6

= _JL pounds peryear

EFF =

EFF =

EFF =

required pollutant removal efficiency
RR Loost

7.0 114.6 x100

47.7 %

BMP #1 Existing Retention Basin

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

28.33 Acres Drainage Area of proposed BMP
4.94 Acres Post-development lmpervious Cover for BMP Drainage Area

17.4 % lsgp (Total Post-dev lmpervious Cover of BMP Drainage Area / Asirp x 100)

Leupr = pollutant load entering BMP

leMp AeMp

Lsupr = t 0.05 + ( 0.009 x 17.4 )l x 28.33 x 2.28

LsMpr = 13,4 pounds peryear

Lremoved/BMp1 - pollutant load removed by proposed BMP

EFF LeMp

Lremoved/BMP1 = 50.0 X 13.4

Lremoved/BMpl = _99:_ pounds per year

Page 3 of 5



BMP #2

0.20 Acres Drainage Area of proposed BMP
ffincres Post-development lmpervious Cover for BMp Drainage Area

50.0 % lsyp (Total Post-dev lmpervious Cover of BMP Drainage Area lAsyp x 100)

LeMpz = pollutant load entering BMP

leMp

LgMpz = [ 0.05 +(0.009 x 50.0 )1

LeMpz = 0.2 pounds per year

Lremoved/BMp2 = pollutant load removed by proposed BMp
EFF Leirp

Lremoved/BMP2 = 
-$!-*L

Lremoved/BMp2 = 0.11 pounds per year

Aeup

x 0.20 x 2.28

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

BMP #3

0.33 Acres Drainage Area of proposed BMp
0.07 Acres Post-development lmpervious Cover for BMp Drainage Area

21.2 % lsMp (Total Post-dev lmpervious Cover of BMP Drainage Area / Asy, x 100)

LeMps = pollutant load entering BMP

leMp

LeMps = t 0.05 + ( 0.009 x 21.2 )l x

Aer,rp

0.33 x 2.28

LeMpg = O.2 pounds per year

Lremoved/BMp3 = pollutant load removed by proposed BMP

EFF LeMp

Lremoved/BMP3= 50.0 X A.2

Lremoved/BMp3 = 0.09 pOunds per year

BMP u Bioretention Facitity #3 \ E lb?
0,22 Acres
0.1{ Acres

Drainage Area of proposed BMP
Post-development lmpervious Cover for BMP Drainage Area

lsMp (Total Post-dev lmpervious Cover of BMP Drainage Area / AsMp x 100)50.0 %

Page 4 of 5



I
I
I

Lgupr = pollutant load entering BMP

leMp AaMp

Leirp+ = [ 0.05 + ( 0.009 x 50.0 ) ] x 0.22 x 2.29

LeMp+ = 0.3 pounds per year

f Lremoved/BMp+ - pollutant load removed by proposed BMp
I EFF LeMp

Lremoved/BMp4= 50.0 X 0.3I
I Lremoved/BMpn = 0.1 pounds per year

I BMP #5

I 
BMP #6

I Lremoved/total = LremovedlgMPt * Lremoved/BMP2 * Lremoved/BMPa * LremouedlgMPl * Lremoved/BMPs f LremoveolgMpo

I = g*i1-* i1-*g*_q*_!!_
I = 7.0 pounds per year

I Comptiance Check

I '"'"";;":;

I
I
I
I
I
I
I
t 

Pase 5 ofs



cosfinnrblGgtrctNEEftS

Project:
Project No.;

Subject:

Date:

Calculated By:

Toano Middle School

Water Quality Volume

1t8t2013

BMP rype = eioretention *r { C Ob 0

waterQualityVolume = 0.5 in. x ji!-acresof imperviouscoverage

= (0.51 12) x (43,560 x 0.1 )

L*
2x
363

= l-td-Fl
TotalStorage Volume Required =

=

Water Quality Volume

182

CF

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

Min. Dry Storage Volume Required =

Dry Storage Volume Provided =

Water Quality Volume

182

CF

Elevation = 104.75 - Riser Elevation

L,
2x

363

CF
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Project:
Project No.:

Subject:

Date:

Calculated By:

Toano Middle School

Water Quality Volume

1t8t2013

BMP rype = eioretention *z l e$b1
Water Quality Volume = 0.5 in. x 0.07 acres of impervious coverage

= (0.5 I 12) x (43,560 x 0.07 )

Total Storage Volume Required =

=

L*
2x
254.1

Water Quality Volume

127

CF

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

Min. Dry Storage Volume Required =

Dry Storage Volume Provided =

Water Quality Volume

127

CF

Elevation = 105.40 - Riser Elevation

L*
2x
254
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Project:
Project No.:

Subject:

Date:
Calculated By:

Toano Middle School

Water Quality Volume

1t8t2013

BMP rype = aioretention *s Y & O&8
Water Quality Volume = 0.5 in. x 0.11 acres of impervious coverage

= (0.5 | 12') x (43,560 x 0.11 )

= l-zdit-]

Total Storage Volume Required =

=

L*
2x

399.3

Water Quality Volume

200

CF

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

Min. Dry Storage Volume Required =

Dry Storage Volume Provided = 618 CF

L*
2x
399

Water Quality Volume

200

CF

Elevation = 105.32 - Riser Elevation
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Hyd'
llo.

Hydrograph
tYPe

(origin)

Peak
flow
(cfs)

Time
interval
(man)

Time to
Peak
(min)

Hvd.

volume
(cuft)

lnflow
hyd(s)

Maximum
elevation

(ft)

Total
strge used

(cuft)

Hydrograph
Description

I

2

4

Rational

Rational

Reservoir

0.402

0.735

0.000

1

1

1

5

c

nla

181

331

0

I-:l
104.47 331

Pre-Development Flow

Post-Development Flow

Post Routed

9888-01_Bioretention Pond #1 .gpw Return Period: 1 Year Tuesday,00 19,2013

I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I

1

Hydrograph summary ReposrraflowHydrographsExrensionforAutocAD@civit3D<o2012byAutodesk,tnc.ve

I
I
I



2.

Hydrograph Report

Hydraflow Hydrographs Ertension lot AutoCAM Civil 3D@ 201? by Autodesk, lnc. vO

Hyd.No. 1

Pre-Development Flow

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

Tuesday, 00 19, 2013

= Rational
= lyrs
= lmin
= 0.200 ac
= 4.898 in/hr
= JamesCity-NW-14.lDF

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
AsclRec limb fact

= 0.402 cfs
= Smin
= 1Bl cuft
= 0.41

= 5.00 min

= 112

I

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

Pre-Development Flow
Hyd.No.1-1Year

Q (cfs)

0.50

0.45

0.40

0.3s

0.30

0.25

0.20

0.15

0.10

0.05

0.00

Q (cfs)

0.50

0.45

0.40

0.35

0.30

4.25

0.20

0.15

0.10

0.05

0.00
012

- 
Hyd No.1

14 15

Time (min)

/

/
/

/

/

/

/
\

\

/
I

\

/ \
10 11 12 13



Hydrograph Report
Hydraflow Hydrographs Extension for AutocAD@ civil 3Dto 2012 by Autodesk, Inc. v9

Hyd. No. 2

Post-Development Flow

Tuesday, 00 19, 2013

Hydrograph type
Storm frequency
Time interval
Drainage area
lntensity
IDF Curve

= Rational
= lyrs
= lmin
= 0.200 ac
= 4.898 in/hr
= JamesCity-NW-14.lDF

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
AsclRec limb fact

= 0.735 cfs
= Smin
= 331 cuft
= 0.75
= 5.00 min

= 112

Post-Development Flow
Hyd. No. 2 -- l Year

Q (cfs)

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00

Q (cfs)

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00
0123

- 
Hyd No.2

14 15

Time (min)

\

/

/ \

/
{ \

/
\ X

/
\

/
/ -\

10 11 12 13



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCADO Civil 3DO 2012 by Autodesk, Inc. v9

Hyd. No. 4

Post Routed

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

Tuesday, 00 19, 2013

= Reservoir
= lyrs
= lmin
= I - Post-Development Flow
= Bioretention Facility #1

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 0.000 cfs
= nla
= 0cuft
= 104.47 ft
= 331 cuft

Storage Indication method used.

Q (cfs)

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00

Post Routed
Hyd. No.4-1Year

45678910111213

- 
HydNo.2 | I | | | I Totalstorageused=331 cuft

Q (cfs)

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00

0123

- 
Hyd No.4

14 15

Time (min)

t

/ \

',,,/,

]
/

\

/

/

)
/

/
:\



I Pond Report

I
t
I

Hydraflow Hydrographs Extension forAutocAD@ civil 3Dto 2012 by Autodesk, Inc. v9

Pond No. 1 - Bioretention Facility #1

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 104.00 ft

Stage / Storage Table

Tuesday,00 19,2013

Stage (ft)

0.00
1.00
1.25

Elevation (ft) contour area (sqft) lncr. storage (cuft) Total storage (cuft)

104.00 319
1 05.00 1 ,1 88
105.25 2,600

0
707
462

0
707

1170

t
I
I
I

Gulvert / Orifice Structures

tAI

Rise (in) = 0.00

Span (in) = 0.00

No. Barrels = Q

lnvert El. (ft) = 0.00

Length (ft) = 0.00

Slope (%) = 0.00

N-Value = .013

Orifice Coeff. = 0.60

Multi-Stage = nla

lCl [PrfRsrl

0.00 0.00

0.00 0.00

00
0.00 0.00

0.00 0.00

0.00 nla
.013 nla

0.60 0.60

No No

Weir Structures

Crest Len (ft)

Crest El. (ft)
Weir Goeff.
WeirType
Multi-Stage

Exfil.(in/hr)
TW Elev. (ft)

tAl

= 3.00

= 104.75

= 2.60

= Broad

=No

= 0.000 (by Contour)

= 0.00

IBI tcl tDl

0.00 0.00 0.00

0.00 0.00 0.00

3.33 3.33 3.33

No No No

IBI

0.00
0.00
0

0.00

0.00

0.00
.013

0.60
No

I
I
I
I
I
I
t
I
I
I
I

Note: Culveruorifice outflows are analyzed under inlet (ic) and ouilet (oc) control. weh riseB checked for orifice conditions (ic) and submergene (s).

Stage (ft)

2.00

1.80

1.60

1.40

'1.20

1.00

0.80

0.60

0.40

0.20

0.00

Stage / Discharge Elev (ft)

106.00

105.80

105.60

105.40

105.20

105.00

104.80

104.60

104.40

104.20

104.00
3.00

Discharge (cfs)
0.00 0,50

- 

Total Q

1.00 1.50 2.00 2.50



Hvd.
No.

Hydrograph
tYPe

(origin)

Peak
flow
(cfs)

Time
interval
(min)

Time to
Peak
(min)

Hvd.

volume
(cuft)

lnflow
hyd(s)

Maximum
elevation

(fr)

Total
strge used

(cuft)

Hydrograph
Description

4t

2

4

Rational

Rational

Reservoit

0.474

0.868

0.000

,|

1

1 nla lo 2 't04.55 390

Pre-Development Flow

Post-Development Flow

Post Routed

9SB8-01_Bioretention Pond #1.gpw Return Period:2Year Tuesday,00 19,2013

t
I
I
I
I
I
I
t
I
I
I
I
I
I
I
I
t
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD@ Civil 3D@ 2012 by Autodesk, Inc. v9

Hyd.No. I
Pre-Development Flow

Tuesday, 00 19, 2013

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

= Rational
= 2yrs
= lmin
= 0.200 ac
= 5.783 in/hr
= JamesCity-NW-14.lDF

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 0.474 cfs
= Smin
= 213 cuft
= 0.41
= 5.00 min

= 112

Pre-Development Flow
Hyd. No. 1-2Year

Q (cfs)

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

Q (cfs)

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00
0123

- 
Hyd No.1

11 14 15

Time (min)

I

/
\

/

f \

/
\

{

/ \

/

/ \

/

/

/
10 12 13



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD@ Civil 3D@ 2012 by Autodesk, Inc. v9

Hyd. No. 2
Post-Development Flow

Tuesday, 00 19, 2013

Hydrograph type
Storm frequency
Time interval
Drainage area
lntensity
IDF Curve

= Rational
= 2yrs
= lmin
= 0.200 ac
= 5.783 in/hr
= JamesCity-NW-14.lDF

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 0.868 cfs
= Smin
= 390 cuft
= 0.75
= 5.00 min

= 112

Q (cfs)

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

o.20

0.10

0.00

Post-Development Flow
Hyd. No.2--2Year

Q (cfs)

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

o.20

0.10

0.00

0123

- 
Hyd No.2

14 15

Time (min)

/

/

/

/" \

/
\

J
t \

\

/
)

\

\
10 11 12 13



I
Hydrograph Report
Hydraflow Hydrographs Extension for AutocAD@ Civil 3Dto 2012 by Autodesk, lnc. v9

Hyd. No. 4

Post Routed

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

Tuesday, 00 19, 2013

Reservoir
2yrs
1 min
2 - Post-Development Flow
Bioretention Facility #1

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 0.000 cfs
= nla
= Ocuft
= 104.55 ft
= 390 cuft

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

Storage Indication method used.

Q (cfs)

1.00

0.90

0.B0

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00
0123

- 
Hyd No.4

456

- 
Hyd No.2

Post Routed
Hyd. No. 4 --2Year

7B

llllii

910111213

Total storage used = 390 cuft

14 15

Time (min)

Q (cfs)

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00

/

/

/

/ \

/
\

I
/: \

\

/

\

/ \

/



Hvd.

No.

Hydrograph
tYPe

(origin)

Peak
flow
(cfs)

Time
interval
(min)

Time to
Peak
(min)

Hyd.
volume
(cuft)

lnflow
hyd(s)

Maximum
elevation

(ft)

Total
strge used

(cuft)

Hydrograph
Description

1

)

4

Rational

Rational

Reservoir

0.615

1j24

0.012

1
I

1

1

J

E

15

277

506

10 2 104.71 505

Pre-Development Flow

Post-Developmenl Flow

Post Routed

98BB-01_Bioretention Pond #1.gpw Return Period: 10 Year Tuesday,00 19,2013

I
I
I
t
t
I
I
I
t
I
t
I
I
I
I
I
t
t
I
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Hydrograph Report
Hydraflow Hydrographs Exiension for AutoCAD@ Civil 3DlO 2012 by Autodesk, Inc. v9

Hyd. No. 1

Pre-Development Flow

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

Tuesday, 00 19, 20't3

= Rational
= 10 yrs
= lmin
= 0.200 ac
= 7.496 inlhr
= JamesCity-NW-l4.lDF

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 0.615 cfs
= Smin
= 277 cuft
= 0.41

= 5.00 min

= 112

Q (cfs)

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00

Pre-Development Flow
Hyd. No.1 -.10Year

Q (cfs)

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00

0123

- 
Hyd No.1

14 15

Time (min)

\ .

\

/
\..

',/
I \

/
/-:

\-

/
10 1'l 12 13



12

Hydrograph Report
Hydraflow Hydrographs Extension for AutocAD@ Civil 3D@ 2012 by Autodesk, Inc. v9

Hyd. No. 2

Post-Development Flow

Tuesday, 00 19, 2013

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

Rational
10 yrs
1 min
0.200 ac
7.496 inlhr
JamesCity-Nw-14.IDF

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 1.124 cfs
= 5min
= 506 cuft
= 0.75
= 5.00 min
= 112

Post-Development Flow
Hyd.No.2*10Year

Q (cfs)

2.00

Q (cfs)

2.00

1.001.00

0.00
)12

- 
Hyd No.2

11 14 15

Time (min)

/

/

/

/

/
\

\

10 12 13
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD@ Civil 3DtO 2012 by Autodesk, lnc. v9 Tuesday, 00 19, 2013

Hyd. No. 4

Post Routed

Hydrograph type
Storm frequency
Time interval
lnflow hyd. No.
Reservoir name

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 0.012 cfs
= 15 min

= 10 cuft
= 104.71ft
= 505 cuft

= Reservoir
= 10 yrs

= lmin
= / - Post-Development Flow

= Bioretention Facility #1

Storage lndication method used.

Q (cfs)

2.00

02468

- 
Hyd No.4

Post Routed
Hyd. No. 4 - 10 Year

Q (cfs)

2.00

1.00 1.00

10 12 't4 16 18 20

- 
Hyd No.2

22 24 26 2B 30 32 34 36 3B 40 42 44 46 48 50

Time (min)
I i I i I i Totalstorageused=505cuft

A
I

\

\

I

I

\

I

\
I \



Hvd.

No.

Hydrograph
type

(origin)

Peak
flow
(cfs)

Time
interval
(min)

Time to
Peak
(min)

Hvd.
volume
(cuft)

lnflow
hyd(s)

Maximum
elevation

(ft)

Total
strge used

(cuft)

Hydrograph
Description

1ffl
0.819

1.498

0.317

1

1

'l :.1:: 104.86 610

Pre-Development Flow

Post-Development Flow

Post Routed

98BB-01_Bioretention Pond #1 .gpw Return Period: 100 Year Tuesday, 00 19, 2013

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD@ Civil 3BO 2012by Autodesk, Inc. v9

Hyd.No. 1

Pre-Development Flow

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

Tuesday,00 19, 2013

= Rational
= 100 yrs

= lmin
= 0.200 ac
= 9.988 in/hr
= JamesCity-NW-14.lDF

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 0.819 cfs
= Smin
= 369 cuft
= 0.41

= 5.00 min
= 112

Q (cfs)

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00

Pre-Development Flow
Hyd. No. 1 - 100 Year

Q (cfs)

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00

0123

- 
Hyd No.1

11 14 15

Time (min)

/
\

\

/
/-

/

/ \

/ \ \'

/
:\ .'.

\

-1
I

\

10 12 13
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD@ Civil 3D@ 2012by Autodesk, Inc. v9

Hyd. No. 2
Post-Development Flow

Tuesday, 00 19, 2013

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

= Rational
= 100 yrs

= lmin
= 0.200 ac
= 9.988 in/hr
= JamesCity-NW-14.lDF

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 1.498 cfs
= Smin
= 674 cuft
= 0.75
= 5.00 min
= 112

Q (cfs)

2.00

Post-Development Flow
Hyd. No. 2 - 100 Year Q (cfs)

2.00

1.00 1.00

14 15

Time (min)

0.00
012

- 
HYd No.2

11

/

/

\

/
/

/

/

/

\

\

10 12 13
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD@ Civil 3DrO 2012 by Autodesk, Inc. v9 Tuesday, 00 '19, 20'13

Hyd. No. 4
Post Routed

Hydrograph type
Storm frequency
Time interval
lnflow hyd. No.
Reservoir name

= Reservoir
= 100 yrs

= lmin
= I - Post-Development Flow
= Bioretention Facility #1

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 0.317 cfs
= 13 min
= 178 cuft
= 104.86 ft
= 610 cuft

Storage Indication method used.

0 10

- 
Hyd No.4

Post Routed
Hyd. No. 4 - 100 Year

20

- 
Hyd No.2

40 50 60

I i i i i I Totalstorageused=610cuft

70

Time (min)



Hydraflow Table of Gontents 9888-01_Bioretention Pond #2.gpw

Hydraflow Hydrographs Extension for AutoCAD<D Civil 3DrO 2012 by Autodesk, Inc. v9 Tuesday, 00 19, 2013

1 -Year
Summary Report.... ............... 1

Hydrograph Reports.............. ............... 2
Hydrograph No. 1, Rational, Pre-Development F1ow......... ................ 2
Hydrograph No. 2, Rational, Post-Development F1ow...... .................. 3
Hydrograph No.4, Reservoir, Post Routed..... ................... 4

Pond Report - Bioretention Facility #2......... .................. 5

2 -Year
Summary Report.... ............... 6
Hydrograph Reports.............. ............... 7
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Hydrograph No. 2, Rational, Post-Development F|ow...... .................. I
Hydrograph No.4, Reservoir, Post Routed..... ................... I

10 - Year
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100 - Year
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Hvd.
No.

Hydrograph

UPe
(origin)

Peak
flow
(cfs)

Time
interval
(min)

Time to
Peak
(min)

Hvd.
volume
(cuft)

lnflow
hyd(s)

Maximum
elevation

(ft)

Total
strge used

(cuft)

Hydrograph
Description

1

2

4

Rational

Rational

Reservoir

0.323

0.808

0.000

1

1

I

5

5

nla

145

364

0 2 105.20 364

Pre-Development Flow

Post-Development Flow

Post Routed

98BB-0 1 _Bioretention Pond #2.gpw Return Period: 1 Year Tuesday, 00 19, 2013

I
I
I
I
I
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCADO Civil 3Dt0 2012 by Autodesk, Inc. v9

Hyd. No. 1

Pre-Development Flow

Tuesday,00 19,2013

Hydrograph type
Storm frequency
Time interval
Drainage area
lntensity
IDF Curve

= Rational
= lyrs
= lmin
= 0.330 ac
= 4.898 in/hr
= JamesCity-NW-14.lDF

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 0.323 cfs
= Smin
= 145 cuft
= Q.2

= 5.00 min
= 112

Q (cfs)

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

Pre-Development Flow
Hyd.No.1-1Year Q (cfs)

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00
0123

- 
Hyd No. 1

14 15

Time (min)

/

/

/
\
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/
/

\

/ \ \

/
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD@ Civil 3D@ 2012 by Autodesk, Inc. v9

Hyd. No. 2

Post-Development Flow

Tuesday, 00 19, 2013

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

= Rational
= lyrs
= lmin
= 0.330 ac
= 4.898 in/hr
= JamesCity-NW-14.lDF

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 0.808 cfs
= Smin
= 364 cuft
= 0.5
= 5.00 min
= 112

Q (cfs)

1.00

0.90

0.80

0.70

0.60

0.50

0,40

0.30

0.20

0.10

0.00

Post-Development Flow
Hyd. No.2-1Year Q (cfs)

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00
0123

- 
Hyd No.2

14 15

Time (min)
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD@ Civil 3D@ 2012 by Autodesk, Inc. v9

Hyd. No. 4
Post Routed

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

Tuesday,00 19,2013

= Reservoir
= lyrs
= lmin
= I - Post-Development Flow
= Bioretention Facility #2

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 0.000 cfs
= n/a
= 0cuft
= 105.20 ft
= 364 cuft

Storage Indication method used.

Q (cfs)

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00

Post Routed
Hyd. No.4-1Year

45678910111213

- 
Hyd No.2 I I i I t I Totalstorageused=364cufi

Q (cfs)

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.000123

- 
Hyd No.4

14 15

Time (min)

/ \

/
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{
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\

/

/ \

/
\

\
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( \
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5I Pond Report

I
I
I
I

Hydraflow Hydrographs Extension for AutoCABO Civil 3DtO 2012 by Autodesk, Inc. v9

Pond No. 1 - Bioretention Facility #2
Pond Data
Gontours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 104.57 tl

Stage / Storage Table

Tuesday,00 19,2013

Stage (ft)

0.00
0.43
0.78
1.43

Elevation (ft)

104.57
105.00
105.35
105.70

Gontourarea (sqft) Incr. Storage (cuft) Total storage (cuft)

321
565

1,245
4,500

0
188
309

1,757

0
188
497

2,254

Culvert / Orifice Structures

Rise (in)

Span (in)

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

N-Value
Orifice Coeff.
Multi€tage

tGl [PrfRsrl
0.00 0.00
0.00 0.00
00
0.00 0.00
0.00 0.00
0.00 nla
.013 n/a

0.60 0.60
No No

Weir Structures

Crest Len (ft)
Grest El. (ft)
Weir Coeff.
WeirType
Multi€tage

Exfil.(in/hr)
TW Elev. (ft)

IAI IBI

= 6.00 0.00

= 105.40 0.00

= 3.33 3.33

=l
= Yes No

= 0.000 (by Contour)

= 0.00

lcl
0.00

0.00

3.33

No

t
I
I

IAI

= 12.00

= 12.00

='l
= 101.90

= 99.00

= 0.00

=.013
= 0.60

= nla

lBl
0.00

0.00

0

0.00

0.00

0.00

.0'13

0.60

No

tDl

0.00

0.00

3.33

No

1.80

1.60

1.40

1.00

I
I
I
I
I
I
I
I
I
I
I

Note: Culveruorifice outflows are analyzed under inlet (ic) and outlet (oc) @ntrol. Weir risers checked for orilice conditions (ic) and submergence (s).

Stage / DischargeStage (ft)

2.00

1.20

0.80

0.60

0.40

0.20

0.00

Elev (ft)

106.57

106.37

106.17

105.97

105.77

105.57

105.37

105.17

104,97

104.77

104.57
6.00

Discharge (cfs)

0.00

- 

Total o

1.00 2.00 3.00 4.00 5.00



Hvd.
No.

Hydrograph
type

(origin)

Peak
flow
(cfs)

Time
interval
(min)

Time to
Peak
(min)

Hvd'

rrolume

Icuft)

lnflow
hyd(s)

Maximum
elevation

(ft)

Total
strge used

(cuft)

Hydrograph
Description

'l

2

4

Rational

Rational

Reservoir

0.382

0.954

0.000

'l

1

4
t

5

5

nla

172

429

0 2 105.27 429

Pre-Development Flow

Post-Development Flow

Post Routed

9888-0 1 _Bioretention Pond #2.gpw Return Period: 2Year Tuesday, 00 19, 2013
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD@ Civil 3DO 2012 by Autodesk, Inc. v9

Hyd.No. 1

Pre-Development Flow

Tuesday, 00 19, 2013

Hydrograph type
Storm frequency
Time interval
Drainage area
lntensity
IDF Curve

= Rational
= 2yrs
= lmin
= 0.330 ac
= 5.783 in/hr
= JamesCity-NW-14.lDF

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 0.382 cfs
= Smin
= 172cuft
= 0.2
= 5.00 min
= 'll2

Q (cfs)

0.50

0.45

0.40

0.35

0.30

0.25

o.20

0.15

0.10

0.05

0.00

Pre-Development Flow
Hyd. No. 1--2Year

012

- 
Hyd No.1

I \

/

/
\

{

/
/ \

\

1
/ \

/
/

...\

/

Q (cfs)

0.50

0.45

0.40

0.35

0.30

o.25

o.20

0.15

0.10

0.05

0.00
14 15

Time (min)

10 11 12 't3



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD@ Civil 3DrO 20'12 by Autodesk, lnc. v9

Hyd. No. 2
Post-Development Flow

Tuesday, 00 19, 2013

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve
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= 0.330 ac
= 5.783 in/hr
= JamesCity-NW-14.lDF
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Hydraflow Hydrographs Extension for AutoCAD@ Civil 3D@ 2012 by Autodesk, Inc. v9

Hyd. No. 4
Post Routed

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

Tuesday, 00 19, 2013

= Reservoir
= 2yrs
= lmin
= I - Post-Development Flow
= Bioretention Facility #2

Peak discharge
Time to peak
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= 105.27 ft
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCADtO Civil 3DO 2012 by Autodesk, Inc. v9

Hyd. No. 1

Pre-Development Flow

Tuesday, 00 19, 2013

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

= Rational
= 10 yrs
= lmin
= 0.330 ac
= 7.496 in/hr
= JamesCity-NW-14.lDF

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 0.495 cfs
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Hydraflow Hydrographs Extension for AutoCAD@ Civil 3D@ 20'12 by Autodesk, Inc. v9

Hyd. No. 2
Post-Development Flow

Tuesday, 00 19, 2013

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

= Rational
= 10 yrs
= lmin
= 0.330 ac
= 7.496 in/hr
= JamesCity-NW-14.lDF

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 1.237 cls
= 5min
= 557 cuft
= 0.5
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= 112
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Hydraflow Hydrographs Extension for AutoCAD@ Civil 3D@ 2012 by Autodesk, Inc. v9 Tuesday,00 19,2013

Hyd. No. 4
Post Routed

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

= Reservoir
= 10 yrs
= lmin
= I - Post-Development Flow
= Bioretention Facility #2

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 0.012 cfs
= 15 min

= 55 cuft
= 105.37 ft
= 555 cuft
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Hydraflow Hydrographs Extension for AutoCAD@ Civil 3DtO 2012 by Autodesk, Inc. v9

Hyd. No. 1

Pre-Development Flow

Tuesday, 00 '19, 2013

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

= Rational
= 100 yrs

= lmin
= 0.330 ac
= 9.988 in/hr
= JamesCity-NW-14.lDF

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 0.659 cfs
= Smin
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= 0.2

= 5.00 min
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Hydraflow Hydrographs Extension for AutoCA@ Civil 3@ 2012 by Autodesk, Inc. v9

Hyd. No. 2
Post-Development Flow

Tuesday, 00 19, 2013

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

= Rational
= 100 yrs
= lmin
= 0.330 ac
= 9.988 in/hr
= JamesCity-NW-14.lDF

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 1.648 cfs

= 5min
= 742cuft
= 0.5
= 5.00 min
= 'l12
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Hydraflow Hydrographs Extension forAutoCADtO Civil 3D@ 2012 by Autodesk, lnc. v9 Tuesday, 00 19, 2013

Hyd. No. 4
Post Routed

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

= Reservoir
= 100 yrs

= lmin
= I - Post-Development Flow
= Bioretention Facility #2

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 0.139 cfs
= 14 min
= 240 cufl
= 105.43 ft
= 716 cuft

Storage lndication method used.
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD@ Civil 3D@ 2012 by Autodesk, Inc. v9

Hyd.No. 1

Pre-Development Flow

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

Tuesday,00 19,2013

= Rational
= lyrs
= lmin
= 0.220 ac
= 4.898 in/hr
= JamesCity-NW-14.lDF

Peak discharge
Time to peak
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Runoff coeff.
Tc by User
Asc/Rec limb fact
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Hydraflow Hydrographs Extension for AutoCAD@ Civil 3D@ 2012 by Autodesk, Inc. v9

Hyd. No. 2

Post-Development Flow

Tuesday, 00 19, 2013

Hydrograph type
Storm frequency
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Drainage area
Intensity
IDF Curve
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= lmin
= 0.220 ac
= 4.898 in/hr
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Hydraflow Hydrographs Extension for AutoCAD@ Civil 3D@ 2O12by Autodesk, Inc. v9 Tuesday,00 19,2013

Hyd. No. 4

Post Routed

Hydrograph type
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Time interval
Inflow hyd. No.
Reservoir name
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= lmin
= I - Post-Development Flow
= Bioretention Facility #3

Peak discharge
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Max. Elevation
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= 0.000 cfs
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Storage Indication method used.
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I Pond Report

I
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Hydraflow Hydrographs Extension for AUIoCADO Civil 3DO 2012 by Autodesk, lnc. v9

Pond No. I - Bioretention Facility #3

Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 104.57 tl

Stage / Storage Table

Tuesday, 00 19, 2013

Stage (ft)

0.00
0.43
0.87
1.43

't04.57
105.00
105.44
106.00

426
690

1,771
4,500

0
238
523

1,697

0
238
761

2,458

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

Culvert / Orifice Structures Weir Structures

I
t
I

Rise (in)

Span (in)

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

Slope (%)

N-Value
Orifice Coeff.
MultaStage

tCI [PrfRsrl
0.00 0.00

0.00 0.00
00
0.00 0.00
0.00 0.00
0.00 nla
.013 nla
0.60 0.60
No No

Crest Len (ft)

Crest El. (ft)

Weir Coeff.

Weir Type
Multi€tage

Exfil.(in/hr)
TW Elev. (ft)

tAl

= 6.00

= '105.32

= 3.33

=l
= Yes

= 0.000 (by Contour)

= 0.00

tBI lcl lDl

0.00 0.00 0.00

0.00 0.00 0.00

3.33 3.33 3.33

No No No

IA]

= 'l2.OO

- 12.00

=l
= 101 .90

= 99.00

= 0.00

= .013

= 0.60

= nla

IBI

0.00

0.00

0

0.00
0.00

0.00

.013

0.60

No

I
I
I
I
I
I
I
I
I
t
I

Note: Culveruorifi€ outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked fol otitie condilions (ic) and submergence (s).

Stage / DischargeStage (fl)

2.00

1.80

1.60

1.40

1.20

1.00

0.80

0.60

0.40

a.20

0.00

Elev (ft)

106.57

146.37

106.17

105.97

105.77

105.57

105.37

105.17

104.97

104.77

104.57

0.00 1.00

- 

Total Q

6.00

Discharge (cfs)

/

2.OO 3.00 4.00 5.00
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD@ Civil 3D<O 2A12by Autodesk, Inc. v9

Hyd.No. 1

Pre-Development Flow

Tuesday,00 19,2013

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

= Rational
= 2yrs
= lmin
= 0.220 ac
= 5.783 in/hr
= JamesCity-NW-14.lDF

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact
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Hydraflow Hydrographs Extension for AUIoCABO Civil 3D@ 2Q12by Auiodesk, Inc. v9

Hyd. No. 2
Post-Development Flow

Tuesday,00 19, 2013

Hydrograph type
Storm frequency
Time interval
Drainage area
lntensity
IDF Curve

= Rational
= 2yrs
= lmin
= 0.220 ac
= 5.783 in/hr
= JamesCity-NW-14.lDF

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 1.018 cfs
= 5min
= 458 cuft
= 0.8
= 5.00 min
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2.00

Post-Development Flow
Hyd. No.2-ZYear Q (cfs)

2.00

1.00 1.00

0.00
112

- 
Hyd No.2

14 15

Time (min)

/

/

/

/

/
\

\
\

\

10 11 12 13



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD@ Civil 3DrO 2012 by Autodesk, Inc. v9 Tuesday,00 19,2013

Hyd. No. 4
Post Routed

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

= Reseryoir
= 2yrs
= lmin
= l- Post-Development Flow
= Bioretention Facility #3

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 0.000 cfs
= nla
= 0 cuft
= 105.19 ft
= 458 cuft

Storage Indication method used.

Q (cfs)
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Post Routed
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCADO Civil 3D@ 2012 by Autodesk, lnc. v9

Hyd. No. 1

Pre-Development Flow

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

Tuesday, 00 19, 2013

= Rational
= 10 yrs

= lmin
= 0.220 ac
= 7.496 inlhr
= JamesCity-NW-14.lDF

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact
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= Smin
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= 0.2
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Hydraflow Hydrographs Extension for AutoCADtO Civil 3DtO 2012 by Autodesk, Inc. v9

Hyd. No. 2
Post-Development Flow

Tuesday, 00 19, 2013

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

= Rational
= 10 yrs
= lmin
= 0.220 ac
= 7.496 in/hr
= JamesCity-NW-14.lDF

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 1.319 cfs
= Smin
= 594 cuft
= 0.8
= 5.00 min
= 112

Q (cfs)

2.00

Post-Development Flow
Hyd.No.2-lOYear Q (cfs)

2.00

1.00 1.00

0.00
012

- 
Hyd No.2

14 15

Time (min)

/

/

/

/

/ \

\
\

\

10 11 12 13
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD@ Civil 3D@ 2O12by Autodesk, Inc. v9 Tuesday, 00 19, 2013

Hyd. No. 4

Post Routed

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

= Reservoir
= 10 yrs

= lmin
= I - Post-Development Flow

= Bioretention Facility #3

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 0.000 cfs
= nla
= 0 cuft
= 105.30 ft
= 594 cuft

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

Storage lndication method used

Q (cfs)

2.00

Post Routed
Hyd. No. 4 - 10 Year

456789101112.13

- 
HydNo.2 I I i i I I Totalstorageused=594cuft

Q (cfs)

2.00

1.00 1.00

0123

- 
Hyd No.4

0.00
14 15

Time (min)

/ \

/

/

/ \

\
\

0.00
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t Hydrograph summary RepoqtdraflowHydrosraphsExtensionforAutocAD@civit3D@2012byAutodesk,tnc.ve

I
Hvd.

No.

Hydrograph
tYPe

(origin)

Peak
flow
(cfs)

Time
interval
(min)

fime to
Peak

lmin)

Hvd'
volume
(cuft)

lnflow
hyd(s)

Maximum
elevation

(ft)

Total
strge used

(cuft)

Hydrograph
Description

1

2

4

Rational

Rational

Reservoir

0.439

1.758

0.4't4

1

1

I

5

A

13

198

791

187 2 105.40 708

Pre-Development Flow

Post-Development Flow

Post Routed

9BBB-0 1 _Bioretention Pond #3.gpw Return Period: 100 Year Tuesday. 00 19, 2013
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCADO Civil 3D<O 2012 by Autodesk, Inc. v9

Hyd. No. 1

Pre-Development Flow

Tuesday, 00 19, 2013

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

= Rational
= 100 yrs

= lmin
= 0.220 ac
= 9.988 in/hr
= JamesCity-NW-14.lDF

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 0.439 cfs
= Smin
= 198 cuft
= 0.2
= 5.00 min
= 112

Q (cfs)

0.50

0.45

0.40

0.35

0.30
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0.20
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD@ Civil 3DtO 2012 by Autodesk, Inc. v9

Hyd. No. 2
Post-Development Flow

Tuesday, 00 19, 2013

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

= Rational
= 100 yrs
= lmin
= 0.220 ac
= 9.988 in/hr
= JamesCity-NW-14.lDF

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 1.758 cfs
= 5min
= 791 cuft
= 0.8
= 5.00 min
= 112

Q (cfs)

2.00

Post-Development Flow
Hyd. No.2-100Year Q (cfs)

2.00

1.00 1.00

0.00
012

- 
Hyd No.2

14 15

Time (min)

/

/

/

/

/ \

\

\

\
0.00

10 11 12 13



17
Hydrograph Report
Hydraflow Hydrographs Extension for AutoCADtO Civil 3D@ 2012 by Autodesk, Inc. v9 Tuesday,00 19,2013

Hyd. No. 4
Post Routed

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

= Reservoir
= 100 yrs
= lmin
= l- Post-Development Flow
= Bioretention Facility #3

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 0.414 cfs
= 13 min

= 187 cuft
= 105.40 ft
= 708 cuft

Storage Indication method used.

Q (cfs)

2.00

02468

- 
Hyd No.4

Post Routed
Hyd. No. 4 - 100 Year Q (cfs)

2.00

1.001.00

0.00
10 12 14 16 18

- 
Hyd No.2

20 22 24 26 28 30 32 34 36 38 40

I I I t I I Totalstorageused =708cuft

42 44

Time (min)

\

\

I \
\

/

{ \

0.00
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DRAINAGE AREA MAPS
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TRANSMITTAL SHEET

ENGTNEERING & RESOURCE PROTECTION ) STORMWATER

Project: W/JCC Toano MS - Drop=j9ff and Parkins lmprovements

County Plan No.: SP-002-13 /l;{t<
Assigned BMP No.: Qo66itgszbnu
BMP Type: Bioretentions

Information Enclosed:

X Record Drawings (Asbuilts)

X Construction Certification

X Computations

X Other: Approved Plan:

po'$u*,*\'l''
ANUv,MA

Name: Tina Creech

Date: LtlzUzOL3

Signature:



Ens
CONSULTING ENGINEERS

Hampton Roads I CentralVirginia I Middle Peninsula

5240 Olde Towne Road, Suite 1, Williamsburg, Virginia 23188
Phone (757) 253-0040 | Fax (757) 220-8994

.*orsenb' U%
os- '%

sEP 19 2013

4ecew90

Bill Gain/Tina Creech

Jcc (EeP)

WE ARE SENDING YOU THE FOLLOWING ITEMS: X Attached
n Under separate cover via

I Specification(s) n Change Order

! For review and comment

flAs requested by:

THESE ARE TRANSMITTED as checked below:

! Original(s) ! erintls;

D Copy of letter(s)

tl Plan(s)

f-l Otner:

! for your signature

E ns you requested

I Foryourapproval

X ror your use

n other:

REMARKS:

aesva.com

JOB NO.
9888-01

L. Bruce Abbott
RE
Toano Middle School Student drop off
& additional parking

COPIES DATE No. of Paqes DESCRIPTION
I
I

'lI

1

1

9/1 8/1 3
17
17

17

CD for BMP's
Biortention #1 certification
Biortention #2 certification
Biortention #3 certification

,"ii'.., \'r'* i.lI \ I\'

VIA: XHand Deliver nupS Ground nupS Next Day Air luSpS tr,tait D otner:

lf enclosures are not as noted, kindly notl$ us at once.

File name: SlJobs\9888\01 -ToanoMS-2008\Admin\Correspondence\Transmittals\W09888-01 Transmittal Submittal 09-1 8l 3.doc
Form Rev.7/02

Page 1 of 1
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YORKTOVN
il'TATERIALS

P.O. Box 1741 Yorktown. Virginia 23692
Telt 757-898-4444 Fax: 757-^898-3962

Date; Aitgust6,2Al3

Graharn Corson AES

RE: Toano Middle School Project

This is to certify that the BioSoils material, prepared by Yorktown Materials, is produced
following Section 6.6 Filter Media and Surface Cover, Table 9.6 Bioretention tviaterial
Specifications of the Virginia Department of Conservation and Recreation's Specification
No.9 Bioretention. The BioSoils rnaterial is generally classified as a Loamy Sand on the
USDA Guide for Textural Classification with the foilowing general composition:

50% Washed VDOT,'A" Sand

20% Composted leaf organics

30o/o Sifted Topsoil

Soyd,Yorktown

A llS c. Os"Sl.i l.;ll il(,; tlNC lN liL'BS
I;,N(il NII Kri..$!1!lli !1QR!.R. ]t,A \i:i[R.$

\f,t't(o\TD ..\S SUE,\ r"r.' n' /
RtiJt('lriD.'

ri

$-TLL]AMS!I$B(j,.V.(R$.J.iy.td .

APPRO\jtt) .\.1 N()1ltD
Rl'lVlsli & RtiSUB\lff

!JltBMlt'sFtl(1r;[]t) I f t:fvt

ffi i$#,r7

\
I
'il

I

Sincerely,

Mdrarials

IJY evlr*r*-h{,g} ,^.,,,,sf.x[3.
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10 JamB$ River DrivE
vA 23842

August 15,2013
t-

Nursery, LLC
2636

td, vA 23931

Our is manufactured hardwood bark and fiber. lt is a 100 %
natural This mulch been doubled

Our faciltty ts wlthln 35 mlles of Webber Ave
Xichm ;VA

Project

lrn

M
Vlce

Toano Middle.$St1

7817 Rlchmond
Toano, Virglnia
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P.O. Box 2636

SUSTAINABLE T}NS{GN SUBMTTTAL rI{ CESSING SHEET

-15-l
lt

attach supportive n or Manufactrrr{r's or Supplier's !ot!e

rsterfield, VA eg
804-796-9135 0



o.ooscnhl 
orro

{u$" *oo

Stormwater Management/BMP Facilitie, SEP I $ ?.$i3

Record Drawing and Construction Certification Forms

&ecel#o
(Note: In sccordance with the requirements of the Chesapeake Bay Presemation Ordinance, Chapter 23, Section 23-
10(4), BMP's shall be designed and constructed in accordance with the munual entitled James City County Guidelines
for Design and Construction of Stormwater Management BMP's. Erosion and sediment control policy and approved
plans generally require that atthe completion ofthe project and prior to release ofsuregt, an "as-built" plan prepared
by a registered Professional Engineer or Certijled Land Surveyor must be provided for the drainage system for the
project, including any Best Management Practice (BMP) facilities. In addilion, for BMP facilities involving the
construction of an impounding structure or dam embankment, cerffication is required by a Professional Engineer
who has inspected the structure daring ils construction. Currently there ure over 20 water quality type BMP's accepted
by the Coanty.)

Section I - Site Information:

Project Name: Toano Middle School- drop off and Parking Improvements
Structure/BMP Name: Bioretention #1

Project Location: 7817 Richmond Road Williamsbure
BMP Location: Located at the end of Handicao parkins
County Plan No.: SP-002-2013

ProjectType: !Residential !Business
lCommercial !om""
fllnstitutional !lndustrial
!euuti" [Roadway
LlOther

Tax Map/Parcel
BMP ID Code (
Zoning District:

No.: (12-4) (1-51)

if known):
Pl Public Lands

Land Use: Educational
Site Area (sf or acres): 34.06

Brief Description of Stormwater Management/BMP Facility:
Bioretention facility to catch water from handicap parking for treatment and bus drive

Nearest Visible Landmark to SWM/BMP Facility: Located to the left of building and between handicap parking and

Nearest Vertical Ground Control (if known):

n ICC Geodetic Ground Control !uscs @ Temporary !Arbitrary !othet

Station Number or Name: Temporary bench mark
Datum or Reference Elevation: 105.35
Control Description: Existing drop inlet
Control Location from Subiect Facilitv:

65' South East of bioretention facilitv

Engineering and Resource Protection Division
P: '7 57-253-66'70
Resource. Protection@i ames ci tycountvva. gov

101-E Mounts Bay Road, P.O. Box 8784

F:757-259-4032
Williamsburg, V A 23187 -87 84
j amescitycountyva. gov
Revised: June2012



Stormwater Managem ent/BMP Facilities
Record Drawing and Construction Certification Forms Page 2

Section 2 - Stormwater Manasement/BMP Facilitv Construction Information:

Pre-Construction Meeting Held for Construction of SWM/BMP Facility: Zy"r nNo nU"known
Approx. Construction Start Date for SWM/BMP Facility: 612013
FacilityMonitoredbyCountyRepresentativeduringConstruction'
Name of Site Work Contractor Who Constructed Facility: Keith Barber Construction Inc.
Name of Professional Firm Who Routinelv Monitored Construction: AES Consulting Engineers
Date of Completion for SWM/BMP Facility: 8/20t3
Date of Record Drawing/Construction Certification Submittal: 912013

(Note: Record Drawing und Construction CertiJications are required within thirty (30) days of the completion of
Stormwater Msnsgement und/or BMP focility construction. Record Drawings and Construction CertiJications must be
reviewed and approved by the Jumes City County Engineering and Resource Protection Division prior to jlnal
inspection, acceplance und bond or surety release.)

Section 3 - Owner/Desisner/Contractor Information:

Owner/Developer: (Note: Site Owner or Applicant responsiblefor development of the project.)

Name: Williamsburg James Citv Countv Public Schools
Mailing Address: 597 Jollv Pond Road
Williamsbure, Va. 23 1 88

Business Phone: 7 57 -259-7 757 Fax: 757-565-1462
Contact Person: Alan Robertson Title: Facilities Manaser

Design Professional: Qt{ote: Professional Engineer or Certified Land Surveyor responsible for the design and
preparation of plans and specifications for the Stormwater Management / BMP facility.)

Firm Name: AES Consulting Enqineers
Mailing Address: 5248 Olde Towne Road
Williamsbure. Va. 23 I 88

Business Phone: 7 57 -253-0040
Fax: 757-220-8994
Responsible Plan Preparer: Graham V. Corson P.E.
Title: Proiect Ensineer
Plan Name: Toano Middle School - Drop off area and Parking Improvements
Firm's Proiect No. 9888-01
Plan Date: llllll3
SheetNo.'sApplicableto SWM/BMPFacility: C-01 I C-05 I C-07 I _l

BMP Contractor: Qttrote: Site Work Contractor directly responsible for construction of the Stormwater Management/BMP

facility.)

Firm Name: Keith Barber Consfiuction, Inc.
Mailins Address: PO Box 531

Farmville Ya.23901
Business Phone: 7 57 -701 -0732

Engineering and Resource Protection Division 101-E Mounts Bay Road, P.O. Box 8784 Williamsburg, VA 23187-8784
P: 7 57 -253-667 0 F: 757 -259-4032 jamescitycountyva.gov
Resource.Protection@jamescitycount)'va.gov Revised: June 2012



Stormwater Management/BMP Facilities
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Fax:
Contact Person: Keith Barber
Site Foreman/Supervisor; Keith Barber
Specialty Subcontractors and Purpose (for BMP Construction Only):

Section 4 - Professional Certifications:

Certifuing Professionals: (Note: A Registered Professional Engineer or Certified Land Surveyor is responsible for
preparation of a Record Drawing, sometimes refened to as an As-Built plan, for the
drainage system for the project including any Stormwater Management/BMP Facilities. A
Registered Professional Engineer is responsible for the inspection, monitoring and
certification of Stormwater Management / BMP facilities during its construction.)

Record Drawine and Construction Certifications for Stormwater Management/BMP Facilities

Record Drawin e Certifi cation
Firm Name: AES Consulting Engineers

Mailing Address:5248 Olde Towne RAES Consulting
Williamsburg, Va. 23 188

Business Phone: 7 57 -253-0040

Fax:757-220-8994
Name: Thomas C. Sublett

Title: S

Signature:

Date:9-10-2013

I hereby certify to the best of my knowledge and belief
that this record drawing represents the actual condition of
the Stormwater Management/BMP facility. The facility
appears to conform isions of the approved
design plan, ien. and stormwater

noted.

l"ic. No.001886

Virginia Regi neer or Certified

Construction Certification
Firm Name: AES Consulting Engineers

Mailing Address: AES Consulting Engineers
Williamsburg, Va. 23 1 88

Business Phone: 7 57 -253-0040

Fax:757-220-8994
Name: Graham V. Corson P.E.

Signature:

Date:9-10-2013

I hereby certify to the best of my knowledge and belief
that this Stormwater Management/BMP facility was
monitored and constructed in accordance with the
provisions of the approved plan, specifications, and

except as specifically

Virginia R

0,1v coRsoN
[ic. No. 47297

Land Surveyor

Engineering and Resource Protection Division
P:757-253-6670
Resource.Protection@j amescitvcountyva. sov

101-E Mounts Bay Road, P.O. Box 8784
F:757-259-4032

Williamsburg, V A 23187 -87 84
j amescitycountyva. gov
Revised: June2012
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Record Drawing and Construction Certification Forms Page 4

Section 5 - Record Drawins and Construction Certification Requirements and Instructions:

A Pre-Construction Meeting - Provides an opportunity to review SWM/BMP facility construction,
maintenance and operation plans and addresses any questions regarding construction andlor monitoring of
the structure. The design engineer, certifring professionals (if different), Owner/Applicant, Contractor
and County representative(s) are encouraged to attend the preconstruction meeting. Advanced notice to
the Engineering and Resource Protection Division is requested. Usually, this requirement can be met
simultaneously with Erosion and Sediment Control preconstruction meetings held for the project.

A A fuIIY COMPICtCd STORMWATER MANAGEMENT / BMP FACILITIES, RECORD DRAINNG UNd
CONSTRaCTION CERTIFICATION FORM and RECORD DRAWING CHECKLIST. All applicable
sections shall be completed in their entirety and certification statements signed and sealed by the
registered professional responsible for individual record drawing and/or construction certification.

V The Record Drawing shall be prepared by a Registered Professional Engineer or Certified Land Surveyor
for the drainage system of the project including any Best Management Practices.

V Construction Certification - Construction of Stormwater Management / BMP facilities which contain
impoundments, embankments and related engineered appurtenances including subgrade preparation,
compacted soils, structural fiIls, liners, geosynthetics, filters, seepage controls, cutoffs, toe drains,
hydraulic flow control structures, etc. shall be visually observed and monitored by a Registered
Professional Engineer or his/her authorized representative. The Engineer must certiff that the structure,
embankment and associated appurtenances were built in accordance with the approved design plan,
specifications and stormwater management plan and standard accepted construction practice and shall
submit a written certification andlor drawings to the Engineering and Resource Protection Division as
required. Soil and compaction test reports, concrete test reports, inspection reports, logs and other
required construction material or installation documentation may be required by the Engineering and
Resource Protection Division to substantiate the certification, if specifically requested. The Engineer shall
have the authority and responsibility to make minor changes to the approved plan, in coordination with
the assigned County inspector, in order to compensate for unsafe or unusual conditions encountered
during construction such as those related to bedrock, soils, groundwater, topography, etc. as long as
changes do not adversely affect the integrity of the structure(s). Major changes to the approved design
plan or structure must be reviewed and approved by the original design professional and the James City
County Environmental Division.

V Record Drawing and Construction Certifications are required within thirty (30) days of the completion of
Stormwater Management / BMP facility construction. Submittals must be reviewed and accepted by
James City County Engineering and Resource Protection Division prior to final inspection, acceptance
and bond/surety release.

Dual Purpose Facilities - Completion of construction also includes an interim stage for Stormwater
Management / BMP facilities which serve dual purpose as temporary sediment basins during construction
and as permanent stormwater management / BMP facilities following construction, once development and
stabilization are substantially complete. For these dual purpose facilities, construction certification is
required once the temporary sediment basin phase of construction is complete. Final record drawing and
construction certification of additional permanent components is required once permanent facility
construction is complete.

Engineering and Resource Protection Division
P:757-253-6670
Resource. Protection@j amescitycountyva. eov

l0l-E Mounts Bay Road, P.O. Box 8784
F:757-259-4032

Williamsburg, V A 23187 -8784
j amescitycountrya.gov
Revised: June2012
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V

a

Interim Construction Certification is required for those dual purpose embankment-type facilities that are
generally ten (10) feet or greater in dam height (*) and may not be converted, modified or begin function
as a permanent SWM / BMP structure for a period generally ranging from six (6) to eighteen (18) months
or more from issuance of a Land Disturbance permit for construction.

Interim or final record drawing and construction certifications are not required for temporary sediment
basins which are designed and constructed in accordance with current minimum standards and
specifications for temporary sediment basins per the Virginia Erosion and Sediment Control Handbook
(VESCH); have a temporary service life of less than eighteen (18) months; and will be removed
completely once associated disturbed areas are stabilized, unless a distinct hazard to the public's health,
safety and welfare is determined by the Engineering and Resource Protection Division due to the size or
presence of the structure or due to evidence of improper construction.

(*Note: Dam Height as referenced above is generally defined as the vertical distance from the natural bed
of the stream or waterway at the downstream toe of the embankment to the top of the embankment
structure in accordance with 4VAC50-20-30, Virginia Impoundment Structure Regulations and the
Virginia Dam Safety Program.)

Record Drawings shall provide, at a minimum, all information as shown within these requirements and
the attached RECORD DRAWING CHECKLIST specific to the type of SWM/BMP facility being
constructed. Other additional record data may be formally requested by the James City County
Engineering and Resource Protection Division. (Note: Refer to the current edition of the James City
County Guidelines for Design and Construction of Stormwater Management BMP's manual for a
complete lkt of acceptable BMP's. Currently there are over 20 acceptable water quality type BMP's
accepted by the County.)

Record Drawings shall consist of blue/black line prints and arcproducible (mylar, sepia, diazo, etc.) set of
the approved stormwater management plan including applicable plan views, profiles, sections, details,
maintenance plans, etc. as related to the subject SWM / BMP facility. The set shall indicate (RECORD

DRAWING " in large text in the lower right hand comer of each sheet with record elevations,
dimensions and data drawn in a clearly annotated format and/or boxed beside design values. Approved
design plan values, dimensions and dala shall not be removed or erased. Drawing sheet revision blocks
shall be modified as required to indicate record drawing status. Elevations to the nearest 0.1' are
suffrciently accurate except where higher accuracy is needed to show positive drainage. Certification
statements as shown in Section 4 of the Record Drawing and Construction Certification Form, or similar
forms thereof, and professional signatures and seals, with dates matching that of the record drawing
status in the revision or title block, are also required on all associated record drawing plans, prints or
reproducibles.

Submission Requirements - Initial and subsequent submissions for review shall consist of a minimum of
one (1) blue/black line set for record drawings and one copy of the construction certification documents
with appropriate transmittal. Under certain circumstances, it is understood that the record drawing and
construction certification submissions may be performed by different professional firms. Therefore,
record drawing submission may be in advance of construction certification or vice versa. Upon approval
and prior to release ofbond/surety, final submission shall include one (l) reproducible set ofthe record
drawings, one (l) blue/black line set of the record drawings and one (l) copy of the construction
certification. Also for current utdlor future incorporation into the County BMP database and GIS system,

m

Engineeing and Resource Protection Division
P:'757-253-6670
Resource. Protection@i amescitycountwa. sov

101-E Mounts Bay Road, P.O. Box 8784
F:757-259-4032

Williamsburg, VA 23187-8784
j amescitycountyva.gov
Revised: June 2012
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it is requested that the record drawings also be submitted to the Engineering and Resource Protection
Division on a diskette or CD-ROM in an acceptable electronic file format such as *.dxf, *.dwg, etc. or in
a standard scanned and readable format. The electronic file requirement can be discussed and coordinated
with Engineering and Resource Protection Division staff at the time of final submission.

Engineering and Resource Protection Division
P: '75'7 -253-6670
Resource. Protection@.i amesci tvcounl wa.qov

l0l-E Mounts Bay Road, P.O. Box 8784
F:757-259-4032

Williamsburg, V A 23187 -8'7 84
j amescitycount)'va. gov
Revised: June2012
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STORMWATER MANAGEMENT/BMP FACILITIES
RECORD DRAWING CHECKLIST

(Key for Checklist is as follows: XX Acceptuble N/A Not Applicable Inc Incomplete)

Methods and P resentation: (Required for all Stormw ater Management/BMP facilities.)

L All constructed facilities meet approved design plans, unless otherwise shown. Record information or
deviations from approved design plan shown in clearly annotated format and/or boxed beside design
values.

Elevations to the nearest 0.1' unless higher accuracy is needed to show positive drainage.

All plan sheets labeled with "RECORD DRAWING" in large text in lower right hand corner.
(Approved County Plan Number and BMP ID Code can be included if known).

All plan sheet revision blocks modified to indicate date and record drawing status.

All plan sheets have certification statements and certifying professional's signature and seal.

il. Minimum Standards: (Requiredfor all Stormwater Management / BMP facilities, as applicable.)

1. All requirements of Section I (Methods and Presentation) apply to this section.

2. Plan Views: Show general location, arrangement and dimensions. Location and alignment shall generally
match approved design plans.

Profile or elevations along top or berm of the facility. At a minimum, elevations are required at each end,
at intervals not to exceed 50 feet and where low spots may be present. Top of embankment or berm
elevations must be no less than design elevation plus any settlement allowances.

Top widths, berm widths, and embankment side slopes.

Show length, width and depth of facility or grading, contours or spot elevations as required to veriff
permanent pool and design storage volumes were met or were reasonably close to the approved design.
Evaluation of as-built grading, contours, spot elevations, or cross-sections, may be necessary by the
professional to ensure approved design configurations, depths and volumes were closely maintained. If
grading or elevations are significantly different from the approved plan, the Engineering and Resource
Protection Division shall be contacted immediately to determine whether the variation is acceptable or
whether further evidence will be required. Facilities which do not closely resemble approved plan grades,
elevations or configurations may require regrading by the Contractor; check volumetric computations;
and/or a check hydraulic routing to ensure approved design water surface elevations, discharges or
freeboard were closely maintained.

x

2.

3.

4.

5.

X

X

X

3.X

N/A

X

Aa.

5.

Engineering and Resource Protection Division
P:757-253-66'10
Resource.Protection@j amesci tvcountlrya. gov

l0l-E Mounts Bay Road, P.O. Box 8784
F:757-259-4032

Williamsburg, VA 23187-8784
j amescitycountyva.gov
Revised: hne20l2



Stormwater Management/BMP Facilities
Record Drawing and Construction Certification Forms Page 8

X 6. Cross-section of the embankment through the principal spillway or outlet barrel. Must extend at least 100
ft. downstream of the pipe outlet or to recorded site property line, whichever is closer. Proper correlation
is required between principal spillway (control structure) crest, emergency spillway crest, orifice, and
weirs and the top of the dam or facility. All elevations and dimensions must reasonably match the design
plan or be sequentially relative to each other and the facility must reflect the required design storage
volume(s) andlor design depth.

N/A 7. Profile or elevations along the entire centerline of the emergency spillway. Emergency spillway may be
steeper, but no flatter or narrower than design.

N/A 8. Elevation of the principal spillway crest or outlet crest of the structure.

N/A 9. Primary control structure (riser) diameter or dimensions, height, type of material and base size. Indicate
provisions for access thatare present such as steps, ladders, etc.

X 10. Dimensions, locations and elevations of outlet orifices, weirs, slots and drains.

N/A 11. Type and size of anti-vortex and trash rack device. Height, diameter, dimensions, bar spacings (if
applicable) and elevations relative to the principal spillway crest. Indicate if lockable hatch is present or
not.

N/A 12. Type, location, size, and number of anti-seep collars or documentation of other methods utilized for
seepage control. May need to obtain this information during construction.

N/A 13. Top of impervious core embankment, core trench limits and elevation of cut-off trench bottom. May need
to obtain this information during construction.

N/A 14. Elevation of the principal spillway banel (outlet pipe) inlet and outlet invert.

N/A 15. Outlet barrel diameter, length, slope, type, and thickness class of material and type of flared end sections,
headwall or endwall.

N/A 16. Outfall protection dimension, type and depth of rock and if underlain filter fabric is present.

X 17. BMP interior and periphery landscaping zones conform with arrangements and requirements of the
approved design plan.

X 18. Maintenance plan taken from approved design plan transposed onto record drawing set.

N/A 19. Fencing location and type, if applicable to facility.

N/A 20. BMP vicinity properly cleaned of stockpiles and construction debris.

X 21. No visual signs of erosion or channel degradation immediately downstream of facility.

NIA 22. Any other information formally requested by the Environmental Division specific to the constructed
SWM/BMP facilitv.

Engineering and Resource Protection Division l0l-E Mounts Bay Road, P.O. Box 8784 Williamsburg, VA 23187-8784
P: 7 57 -253-6670 F: 7 57-259-4032 jamescitycountyva.gov
Resource.Protection@iamescitycountwa.sov Revised: lune 2012
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STORMWATER MANAGEMENT/BMP FACILITIES
RECORD DRAWING CHECKLIST

(Key for Checklist is as follows: XX Acceptable N/A Not Applicable Inc Incomplete)

IIL Group A - Wet Ponds (Includes A-I Small Wet Ponds;A-2 Wet Ponds;A-3 l{et Ext Det Ponds.)

N/A A1. All requirements of Section II, Minimum Standards, apply to Group A facilities.

N/A A2. Principal spillway consists of reinforced concrete pipe with O-Ring gaskets for watertight joint

N/A 3.

constructlon.

Sediment forebays or pretreatment devices provided at inlets to pond. Generally 4 to 6 ft. deep.

Access for maintenance and equipment is provided to the forebay(s). Access corridors are at least 12 ft.
wide, have a maximum slope of 15 percent and are adequately stabilized to withstand heavy equipment or
vehicle use.

Adequate fixed vertical sediment depth markers installed in the forebay(s) for future sediment monitoring
purposes.

Pond liner (if required) provided. Either clay liners, polyliners, bentonite liners or use of chemical soil
additives based on requirements of the approved plan.

Minimum 6 percent slope safety bench extending a minimum of 15 feet outward from normal pool edge
and/or an aquatic bench extending a minimum of 10 feet inward from the normal shoreline with a
maximum depth of 12 inches below the normal pool elevation, if applicable, per the approved design
plans. (Note: Safety benches may be waived if pond side slopes are no steeper than 4H:1V).

No trees are present within a zone 15 feet around the embankment toe and 25 feet from the principal
spillway structure.

N/A A4.

N/A A5.

N/A 46.

N/A A7.

N/A A8.

N/A 49. Wet permanent pool, typically 3 to 6 feet deep, is provided and maintains level within facility.

N/A A1O.

N/A All.

N/A At2.

N/A Al3.

Low flow orifice has a non-clogging mechanism.

A pond drain pipe with valve was provided.

Pond side slopes are not steeper than 3H:1V, unless approved plan allowed for steeper slope.

End walls above barrels (outlet pipe) greater than 48 inch in diameter are fenced to prevent afallhaznd.

Engineering and Resource Protection Division
P:757-253-6670
Resource.Protection@i amescitycount)rya. sov

l0l-E Mounts Bay Road, P.O. Box 8784
F:757-259-4032

Williamsburg, V A 23187 -8784
j amescitycountyva. gov
Revised: June20l2
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STORMWATER MANAGEMENT/BMP FACILITIES
RECORD DRAWING CHECKLIST

(Key for Checklist is asfollows: XXAcceptable N/A Not Appticable Inc Incomplete)

IV. Groun B - Wetlands (Includes B-I Shallow Marsh; B-2 Flt Det Shallow Wetlands; B-3 Pond Wetland Svstem
and B-4 Pocket Wetland)

N/A B 1. Same requirements as Group A Wet ponds.

N/A 82. Minimum 2:l length to width flow path provided across the facility.

N/A 83. Micropool provided at or around outlet from BMP (generally 3 to 6 ft. deep).

N/A B.4. Wetland type landscaping provided in accordance with approved plan. Includes correct pondscaping
zones, plant species, planting arrangements, wetland beds, etc. Wetland plants include 5 to 7 emergent
wetland species. Individual plants at 18 inches on center in clumps.

N/A 85. Adequate wetland buffer provided (Typically 25 ft. outward from maximum design water surface
elevation and 15 ft. setback to structures).

N/A 86, No more than one-hal t (%) of the wetland surface area is planted.

N/A 87. Topsoil or wetland mulch provided to support vigorous growth of wetland plants.

N/A 88. Planting zones staked or flagged in field and locations subsequently established by appropriate field
surveying methods for record drawing presentation.

Engineering and Resource Protection Division 101-E Mounts Bay Road, P.O. Box 8784 Williamsburg, VA 23187-8?84
P: 757 -253-6670 F: 7 5j -259-4032 jamescitycountyva.gov
Resource.Protection@.iamescitycount)rya.gov Revised: June 2012
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STORMWATER MANAGEMENTiBMP FACILITIES
RECORD DRAWING CHECKL IST

(Key for Checklist is as follows: XX Acceptable N/A Not Applicable Inc Incomplete)

V. Group C - Infiltration Practices (Includes C-I Infiltration Trench; C-2 Infiltration Trench; C-3 Infiltration
Basin; and C-4 lffiltration Basin)

X C I . All requirements of Section II, Minimum Standards, apply to Group C facilities as applicable.

X C2. Facility is not located on frll slopes or onnatural ground in excess ofsix (6) percent.

N/A C3. Pretreatment devices provided prior to entry into the infiltration facility. Acceptable pretreatment devices
include sediment forebays, sediment basins, sediment traps, sump pits or inlets, grass channels, plunge
pools or other acceptable measures.

X C4. Three (3) or more of the following pretreatment devices provided to protect long term integrity of
structure: grass channel; grass frlter strip; bottom sand layer; upper filter fabric layer; use ofwashed bank
run gravel aggregate.

X C5. Sides of infiltration practice lined with filter fabric.

X C6. Facility was not used for erosion and sediment control purposes and sediment was prevented from
entering the facility to the greatest extent possible during construction.

X C7. Stabilization and acceptable vegetative cover established over contributing drainage area prior to
conveyance of stormwater to the facility.

X C8. Minimum one hundred (100) foot separation horizontally from any known water supply well and
minimum one hundred (100) foot separation upslope from any building.

X C9. Minimum twenty-hve (25) foot separation down gradient from any structure.

N/A C10. Stormwater outfalls provided for overflow associated with larger design storms.

X Cl 1. No visual signs of erosion or channel degradation immediately downstream of facility.

X C12. Facitity does not currently cause any apparent surface or subsurface water problems to downgrade
properttes.

N/A C13. Observation well provided.

X C14. Adequate, direct access provided to the facility for future maintenance, operation and inspection.

Engineering and Resource Protection Division 101-E Mounts Bay Road, P.O. Box 8784 Williamsburg, VA 23187-8784
P: 7 57 -253-6670 F: 7 5'7 -259-4032 jamescitycountyva.gov
Resource.Protection@jamescitycountyra.gov Revised: J:une 2012
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vI.

STORMWATER MANAGEMENT/BMP FACILITIES
RECORD DRAWING CHECKLIST

(Key for Checklist is as follows: XX Acceptable N/A Not Applicable

Group D - Filtering Svstems (Includes D-l Bioretention Cells; D-2 Surface
Sand Filters; D-4 Perimeter Sand Filters: D-5
Sand Filters)

Inc Incomplete)

Sand Filters; D-3 Underground
Organic Filters; qnd D-6 Pocket

X

D1.

D4.X

D5.X

D6.X

D7.

D8.

D2.

All requirements of Section II, Minimum Standards, apply to Group D facilities.

Sediment pretreatment devices provided.

For D-l BMPs (Bioretention Cells), pretreatment consisting of a grass filter strip below level spreader
(deflector); a gravel diaphragm; and mulch and planting soil layers were provided.

For D-l BMPs (Bioretention Cells), plantings consist of native plant species; vegetation provided was
based on zones of hydric tolerances; trees and understory of shrubs and herbaceous materials were
provided; woody vegetation is absent from inflow locations; and trees are located around facility
perimeter.

Facility was not used for erosion and sediment control purposes and sediment was prevented from
entering the facility to the greatest extent possible during construction.

No visible signs of accumulated silVsediment were present in the facility following construction or
altemately, accumulated silt/sediment was propedy removed.

Filtering system is off-line from storm drainage conveyance system.

Overflow outlet has adequate erosion protection.

D3.

D9. Deflector, diversion, flow splitter or regulator structure provided to divert the water quality volume to the
filtering structure.

D10' Minimum four (4) inch perforated underdrain provided in a clean aggregate envelope layer beneath the
facility.

Dl l. Minimum frfty (50) foot separation from any slope fifteen (15) percent or greater. Minimum one hundred
(100) foot separation horizontally from any known water supply well. Minimum one hundred (100) foot
separation upslope and twenty-five (25) foot separation downslope from any building.

Dl2. Stabilization and acceptable vegetative cover established over contributing drainage area prior to
conveyance of stormwater to the facility.

Dl3. No visual signs of erosion or channel degradation immediately downstream of facility.

D14. Adequate, direct access provided to the pretreatment area and/or filter bed for future maintenance.

N/A

N/A

X

N/A

X

X

Engineering and Resource Protection Division
P:757-253-6670
Resource.Protection@j amescitycount wa. eov

l0l-E Mounts Bay Road, P.O. Box 8784
F: 7 57-259-4032

Williamsburg, V A 23187 -87 84
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Revised: Iune2012



Stormwater Management/BMP Facilities
Record Drawing and Construction Certification Forms Page 13

STORMWATER MANAGEMENT/BMP FACILITIES
AS-BUILT PLAN CHECKLIST

(Key for Checklist is as follows: XX Acceptable N/A Not Appticable Inc Incomplete)

VII. Group E - Onen Channel Systems (Includes E-I Wet Swales (Check Dams); E-2 Dry Swales; and E-3
Biofilters)

N/A pt. All requirements of Section II, Minimum Standards, apply to Group E facilities as applicable.

N/A F)2. Open channel system has constructed longitudinal slope of less than four (4) percent.

N/A E3. No visual signs of erosion in the open channel system's soil and/or vegetative cover.

N/A 84. Open channel side slopes are no steeper than 2H:1V at any location. Preferred channel sideslope is 3H:1V
or flatter.

N/A E5. No visual signs of ponding are present at any location in the open channel system, except at rock check
dam locations for E-l systems (Wet Swales).

N/A F;6. For E-2 BMPs (Dry Swales), an underdrain system was provided.

N/A 87. Treated timber or rock check dams provided as pretreatment devices for the open channel system.

N/A 88. Gravel diaphragm provided in areas where lateral sheet flow from impervious surfaces are directly
connected to the open channel system.

N/A E9. Grass cover/stabilization in the open channel system appears adaptable to the specific soils and hydric
conditions for the site and along the channel system.

N/A E10. Open channel system areas with grass covers higher than four (4) to six (6) inches were properly mowed.

N/A E11. Facility was not used for erosion and sediment control purposes and sediment was prevented from
entering the facility to the greatest extent possible during construction.

N/A E12. No visible signs of accumulated silt/sediment were present in the facility following construction or
altemately, accumulated silVsediment was properly removed and no adverse affects to the function of the
facility are anticipated.

N/A El3. For E-3 BMPs (Biofilters), the bottom width is six (6) feet maximum at any location.

N/A E14. For E-3 BMPs (Biofilters), sideslopes are 3H:1V maximum at any location.

N/A E15. For E-3 BMPs (Biofilters), the constructed channel slope is less than or equal to three (3) percent ar any
location.

N/A E16. For E-3 BMPs (Biofilters), the constructed grass channel is approximately equivalent to the constructed
roadway length.

Engineering and Resource Protection Division l0l-E Mounts Bay Road, P.O. Box 8784 Williamsburg, VA 23187-8784
P: 757 -253-667 0 F: 7 57-259-4032 jamescitycountyva.gov
Resource.Protection@jamescitycountyra.gov Revised: June 2012
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STORMWATER MANA GEMENT/BMP FACILITIES
RECORD DRAWING CHECKLIST

(Key for Checklist is as follows: XX Acceptable N/A Not Applicuble Inc Incomplete)

VIII. Group F - Extended Drv Detention (Includes F-l Timber Walls; and F-2 Dry Extended Detention with
Forebay)

N/A Fl. All requirements of Section II, Minimum Standards , apply to Group F facilities.

N/A F2. Basin bottom has positive slope and drainage from all basin inflow points to the riser (or outflow)
location.

N/A F3. Timber wall BMP used in intermittent stream only. (ie. Prohibited in perennial streams.)

N/A F4. Forebay provided approximately 20 ft.upstream of the facility. Forebays generally 4 to 6 feet in depth.

N/A F5. A reverse slope pipe, vertical stand pipe or mini-barrel and riser was provided to prevent clogging.

N/A p6. Principal spillway and outlet barrel provided consisting of reinforced concrete pipe with O-Ring gaskets
for watertight joint construction.

N/A F7. Mini-banel and riser, if used, contains a removable trash rack to reduce clogging.

N/A F8. Low flow orifice, if used, has a minimum diameter of three (3) inches or two (2) inches if internal orifice
control was utilized and a small, cage type extemal trash rack.

N/A F9. Timbers properly reinforced or concrete footing provided if soil conditions were prohibitive.

N/A Fl0. Timber wall cross members extended to a minimum depth of two (2) feet below ground elevation.

N/A F11. Protection against erosion and scour from the low flow orifice and weir-flow trajectory provided.

N/A Fl2. Stilling basin or standard outlet protection provided at principal spillway outlet.

N/A F13. Adequate, direct access provided to the facility. Access corridor to facility is at least ten (10) feet wide;
slope is less than twenty (20) percent and appropriate stabilization provided for equipment and vehicle
use. Access extends to forebay, standpipe and timber wall, as applicable.

N/A Fl4. No visual signs of undercutting of timber walls or clogging of the low orifice were present.

N/A Fl5. No visual signs of erosion or channel degradation immediately downstream of facility.

N/A F16. No visible signs of accumulated silt/sediment were present in the facility following construction or
alternately, accumulated silt/sediment was properly removed and no adverse affects to the function of the
facility are anticipated.

Engineering and Resource Protection Division 101-E Mounts Bay Road, P.O. Box 8784 Williamsburg, VA 23187-8784
P: 757 -253-667 0 F: 7 57-259-4032 jamescitycountyva.gov
Resource.Protection@.iamescit)'countr,za.gov Revised: June 2012
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STORMWATER MANA GEMENT/BMP FACILITIES
RECORD DRAWING CHECKLIST

(Key for Checklisl is as follows: XX Acceptable N/A Not Applicsble Inc Incomplete)

IX. Group G - Open Spaces (Includes All Open Space Types G-t; G-2; and G-3)

N/A Gl. All requirements of Section II, Minimum Standards, apply to Group G facilities as applicable.

N/A G2. Constructed impervious areas appear to conform with locations indicated on the approved plan and appear
less than sixty (60) percent impervious in accordance with the requirements of the James City County
Chesapeake Bay Preservation Ordinance.

N/A G3. Dedicated open space areas are in undisturbed common areas, conservation easements or are protected by
other enforceable instruments that ensure perpetual protection.

N/A G4. Provisions included to clearly speciS how the natural vegetated areas utilized as dedicated open space
will be managed and field identified (marked).

N/A G5. Adequate protection measures were implemented during construction to protect the defined dedicated
open space areas.

N/A G6. Dedicated open space areas were not disturbed during construction (ie. cleared, grubbed or graded).

Engineering and Resource Protection Division 101-E Mounts Bay Road, P.O. Box 8784 Williamsburg, VA 23187-8784
P: 757 -253-6670 F: 7 57 -259-4032 jamescitycountyva.gov
Resource.Protectiondr)iamescitycount)rya.eov Revised: June 2012
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STORMWATER MANAGEMENT/BMP FACILITIES
RECORD DRAWING CHECKLIST

(Key for Checklist is asfollows: XX Acceptable N/A Not Appticable Inc Incomptete)

Storm Drainage Svstems (Associated with BMP's Onlv)

(Includes all incidental stormwater drainage conyeyqnce systems associated with SWIzI/BMP facilities such as
onsite or offsite storm drains, open channels, inlets, manholes, junctions, outlet protections, deflectors, etc. These
facilities are external to the treatment function of, but are directly associated with drainage to and/or from a
constructed SWIvI/BMP fqcility. The intent of this portion of the certification is to accurately identifu the type and
quantity of inflow or outflow points associated with the facility for future reference. The Professional may use
his/her own discretion to determine inclusive facilities to meet the intent of thk section. As a general rule, storm
drainage systems would include incidental facilities to the nearest qccess slructure upslope or iownslope from the
normal physical limits of the facility or 800 feet of storm drainage conveyance system length, whichever is less.)

SDl. All requirements of Section II, Minimum Standards, apply to Storm Drainage Systems.

SD2. Horizontal location of all pipe and structures relative to the SWM/BMP facility.

SD3. Type, top elevation and invert elevation of all access type structures (inlets, manholes, etc.).

SD4. Material type, size or diameter, class, invert elevations, lengths and slopes for all pipe segments.

SD5. Class, length, width and depth of riprap and outlet protections or dimensions of special energy dissipation
structures.

XL Other Svstems (Includes any non-typical, specialty, manufactured or innovative stormwqter management/BMP
practices or systems generally accepted for use as or in conjunction with other acceptable
stormwater management/BMP practices. Requires evidence of prior satisfactory industry use
and prior Environmental Division approval, waiver or exception.)

N/A Ol. All requirements of Section II, Minimum Standards , apply to this section.

Certification criteria to be determined on a case-by-case basis by the Engineering and Resource Protection
Division specific to the proposed SWM/BMP facility.

N/A 02.

X

X

X

Engineering and Resource Protection Division
P:75'l-253-6670
Resource.Protection@,i amescitycountyra. gov

l0l-E Mounts Bay Road, P.O. Box 8784
F:75'7-259-4032

Williamsburg, V A 23187 -87 84
j amescitycountyva. gov
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STORMWATER MANAGEMENT/BMP FACILITIES
RECORD DRAWING CHECKLIST

XIII. References (The James City County Record Drawing and Construction Certification Forms and Checklists for
Stormwater Management/BMP facilities were developed using the following sources and
references.)

Baltimore County, Maryland Soil Conservation District, As-Built Stormwater Management Pond
Checklist.

James City County, Virginia, Guidelines for Design and Construction of Stormwater Management BMP's
(October 1999).

James City County, Virginia, Stormwater Detention/Retention Basin Design Checklist and Erosion and
Sediment Control and Stormwater Manasement Desisn Plan Checklists.

I James City County Stormwater Policy Framework, Final Report of the James City County BMP Policy
Project, October 1998, The Center for Watershed Protection.

Prince Georges County, Maryland, As-Built Requirements Retention or Detention Pond/Basin.

Prince William County, Virginia, Stormwater Management Fact Sheet.

Stafford County, Virginia, As-Built Plan Checklist.

Stormwater Management Design Manual, NRCS Maryland Code No. 378, Pond Standards and
Specifications.

USEPA/Watershed Management Institute, Stormwater Management Inspection Forms.

Virginia Impounding Structure Regulations (Dam Safety), Department of Conservation & Recreation,
1997.

Virginia Erosion and Sediment Control Handbook, Third Edition 1992, Virginia Department of
Conservation and Recreation, Division of Soil and Water Conservation.

Virginia Stormwater Management Handbook, 1999 edition, Virginia Department of Conservation and
Recreation, Division of Soil and Water Conservation.

Engineering and Resource Protection Division 101-E Mounts Bay Road, P.O. Box 8784 Williamsburg, VA 23187-8784
P: 757 -253-6670 F: j57 -259-4032 jamescitycountyva.gov
Resource.Protection@jamescitycountwa.eov Revised: June 2012
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(Note: In accordance with the requirements of the Chesapeake Bay Preservation Ordinunce, Chapter 23, Section 23-
10(4), BMP's shall be designed and constructed in uccordance with the manual entitted James Ciry County Guidelines
for Design and Construction of Stormwater Management BMP's. Erosion und sediment control policy and approved
plans generally require that at the completion ofthe project and prior to relesse ofsurefi4 an "as-buill" plan prepared
by a regktered Professional Engineer or Certifted Land Surveyor must be provided for the drainoge system for the
proiect, including any Best Management Practice (BMP) facilities. In addition, for BMP facilities involving the
construction of an impounding structure or dam embunkment, certijication is required by a Professional Engineer
who has inspected the structure during ils construclion. Currently there ure over 20 water quality type BMP's uccepted
by the County.)

Section I - Site Information:

Project Name: Toano Middle School- drop off and Parking Improvements
Structure/BMP Name: Bioretention #2
Project Location: 7817 Richmond Road Williamsburg
BMP Location: Located west of main entrance
Countv Plan No.: SP-002-2013

Project Type: Business
Office
Industrial
Roadway

Tax Map/Parcel No.: (12-4) (l-51)
BMP ID Code (if known):
Zoning District: Pl Public Lands
Land Use: Educational
Site Area (sf or acres): 34.06

B rief Des cription of Stormwater Management/BMP F acility :

Bioretention facility to catch water from VDOT road and newly constructed parking area

Nearest Visible Landmark to SWM/BMP Facilitv: Left of main entrance as entering parking lot

Nearest Vertical Ground Control (if known):

llCC Geodetic Ground Control IUSCS ffite-porary latuitrary lottrer
Station Number or Name: Temporary bench mark
Datum or Reference Elevation: 105.35
Control Description: Existing drop inlet
Control Location from Subject Facility:

I l0' South East ofbioretention facilitv

!Residential
[lCommercial
ffiInstitutional
[lP.tuti.
!o,n.,

Engineering and Resource Protection Division
P:757-253-6670
Resource. Protection@iamescitvcountwa.sov

101-E Mounts Bay Road, P.O. Box 8784
F:757-259-4032

Williamsburg, V A 23 187 -87 84
j amescitycountlva. gov
Revised: lune2012
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Section 2 - Stormwater Management/BMP Facilifu construction Information:

Pre-Construction Meeting Held for Construction of SWM/BMP Facility: [ly"t lNo lUntno*n
Approx. Construction Start Date for SWM/BMP Facility: 612013
FacilityMonitoredbyCountyRepresentativeduringco".
Name of Site Work Contractor Who Constructed Facilitv: Keith Barber Construction Inc.
Name of Professional Firm Who Routinely Monitored Construction: AES Consulting Engineers
Date of Completion for SWM/BMP Facility: 8/2013
Date of Record Drawing/Construction Certification Submittal: 912013

(Note: Record Drawing and Construction Certfficutions are required within thirty (30) days of the completion of
Stormwuter Management and/or BMP facility construction. Record Drawings and Construction CertiJications must be
reviewed and approved by the James City County Engineering and Resource Protection Division prior to ftnal
inspection, ecceptance and bond or surety release.)

Section 3 - Owner/I)esisner/Contractor Information:

Owner/Developer: (Note: Site Owner or Applicant responsiblefor development of the project.)

Name: Williamsburg James City Countv Public Schools
Mailine Address: 597 Jollv Pond Road
Williamsbure, Va. 23 I 88

Business Phone: 7 57 -259-7 157 Fax: 757-565-1462
Contact Person: Alan Robertson Title: Facilities Manager

Design Professional: (Note: Professional Engineer or Certified Land Surveyor responsible for the design and
preparation of plans and specifications for the Stormwater Management / BMP facility.)

Firm Name: AES Consulting Engineers
Mailine Address: 5248 Olde Towne Road
Williamsbure, Va. 23 188

Business Phone: 7 57 -253-0040
Fax: 757-220-8994
Responsible Plan Preparer: Graham V. Corson P.E.
Title: Proiect Engineer
Plan Name: Toano Middle School - Drop off area and Parking Improvements
Firm's Project No. 9888-01
PlanDate: 1/11/13

Sheet No.'s Applicable to SWM/BMP Facility: C-01 I C-05 I C-07 I _l
BMP Contractor: (Note: Site Work Contractor directly responsiblefor construction of the Stormwater Management/BMP

facility.)

Firm Name: Keith Barber Construction, Inc.
Mailing Address: PO Box 531
Farmville Ya.23901
Business Phone: 7 57 -7 07 -07 32

Engineering and Resource Protection Division 101-E Mounts Bay Road, P.O. Box 8784 Williamsburg, VA 2318'7-8784
P: 7 57 -253-667 0 F: 7 57-259-4032 jamescitycountyva.gov
Resource.Protection@jamescitycountl.va.gov Revised: Jlone 2012
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Fax:
Contact Person: Keith Barber
Site Foreman/Supervisor: Keith Barber
Specialty Subcontractors and Purpose (for BMP Construction Only):

Section 4 - Professional Certifications:

Certi$ing Professionals: (Note: A Registered Professional Engineer or Certified Land Surveyor is responsibte for
preparation of a Record Drawing, sometimes referred to as an As-Built plan, for the
drainage system for the project including any Stormwater Management/BMP Facilities. A
Registered Professional Engineer is responsible for the inspection, monitoring and
certification of Stormwater Management / BMP facilities during its construction.)

Record Drawins and Construction Certifications for Stormwater Manaeement/BMP Facilities

Mailing Address:5248 Olde Towne RAES ConqUltqg
Williamsburg,VaF
Business Phone: 7 57 -253 -0040

Fax:757-220-8994

Record Drawin e Certification
Firm Nam'e: AES Consulting Engineers

Construction Certification
Firm Name: AES Consulting Engineers

Mailing Address: AES Consulting Engineers
Williamsburg, Va. 23 I 88

Business Phone : 7 57 -253 -0040

F ax: 7 57 -220-8994

Name: Graham V. Corson P.E.

I hereby certify to the best of my knowledge and belief
that this Stormwater Management/BMP facility was
monitored and constructed in accordance with the
provisions of the approved plan, specifications, and

Name: Thomas C. Sublett

Title: Survev Manaser

:ti""
Date:9-10-2013

I hereby certify to the best of my knowledge and belief
that this record drawing represents the actual condition of
the Stormwater Management/BMP facility. The facility
appears to conform to the provisions of the approved

(Seal)

Date:9-10-2013

design, and stormwater

r or Certified

MA$ C. SUiUf;n

fib,,effrroF

Uc. No. U7297

Virginia

Engineering and Resource Protection Division
P:757-253-6670
Resource.Protection@j amescitvcount)uva. gov

l0l-E Mounts Bay Road, P.O. Box 8784
F:757-259-4032

Williamsburg, V A 23187 -8784
j amescitycountyva. gov
Revised: June 2012
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Section 5 - Record Drawins and Construction Certification Requirements and Instructions:

A Pre-Construction Meeting - Provides an opportunity to review SWM/BMP facility construction,
maintenance and operation plans and addresses any questions regarding construction and/or monitoring of
the structure. The design engineer, certifying professionals (if different), Owner/Applicant, Contractor
and County representative(s) are encouraged to attend the preconstruction meeting. Advanced notice to
the Engineering and Resource Protection Division is requested. Usually, this requirement can be met
simultaneously with Erosion and Sediment Control preconstruction meetings held for the project.

V A tully completed STORMWATER MANAGEMENT / BMP FACILITIES, RECORD DRAIItING und
CONSTRaCTION CERTIFICATION FORM and RECORD DRAWING CHECKLISL AII applicable
sections shall be completed in their entirety and certification statements signed and sealed by the
registered professional responsible for individual record drawing andlor construction certification.

V The Record Drawing shall be prepared by a Registered Professional Engineer or Certified Land Surveyor
for the drainage system of the project including any Best Management Practices.

V Construction Certification - Construction of Stormwater Management / BMP facilities which contain
impoundments, embankments and related engineered appurtenances including subgrade preparation,
compacted soils, structural fills, liners, geosynthetics, filters, seepage controls, cutoffs, toe drains,
hydraulic flow control structures, etc. shall be visually observed and monitored by a Registered
Professional Engineer or hisArer authorized representative. The Engineer must certifi that the structure,
embankment and associated appurtenances were built in accordance with the approved design plan,
specifications and stormwater management plan and standard accepted construction practice and shall
submit a written certification and/or drawings to the Engineering and Resource Protection Division as
required. Soil and compaction test reports, concrete test reports, inspection reports, logs and other
required construction material or installation documentation may be required by the Engineering and
Resource Protection Division to substantiate the certification, if specifically requested. The Engineer shall
have the authority and responsibility to make minor changes to the approved plan, in coordination with
the assigned County inspector, in order to compensate for unsafe or unusual conditions encountered
during construction such as those related to bedrock, soils, groundwater, topography, etc. as long as

changes do not adversely affect the integrity of the structure(s). Major changes to the approved design
plan or structure must be reviewed and approved by the original design professional and the James City
County Environmental Division.

V Record Drawing and Construction Certifications are required within thirty (30) days of the completion of
Stormwater Management / BMP facility construction. Submittals must be reviewed and accepted by
James City County Engineering and Resource Protection Division prior to final inspection, acceptance
and bond/surety release.

Dual Purpose Facilities - Completion of construction also includes an interim stage for Stormwater
Management / BMP facilities which serve dual purpose as temporary sediment basins during construction
and as permanent stormwater management / BMP facilities following construction, once development and
stabilization are substantially complete. For these dual purpose facilities, construction certification is
required once the temporary sediment basin phase of construction is complete. Final record drawing and
construction certification of additional permanent components is required once peffnanent facility
construction is complete.

Engineering and Resource Protection Division
P:757-253-6670
Resource.Protection@,i amescitycountlra. gov

101-E Mor.rnts Bay Road, P.O. Box 8784
F:'157-259-4032

Williamsburg, VA 23187-8784
j amescitycountyva. gov
Revised: June2012
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a

a

Interim Construction Certification is required for those dual purpose embankment-type facilities that are
generally ten (10) feet or greater in dam height (*) and may not be converted, modified or begin function
as a permanent SWM / BMP structure for a period generally ranging from six (6) to eighteen (18) months
or more from issuance of a Land Disturbance permit for construction.

Interim or final record drawing and construction certifications are not required for temporary sediment
basins which are designed and constructed in accordance with current minimum standards and
specifications for temporary sediment basins per the Virginia Erosion and Sediment Control Handbook
(VESCH); have a temporary service life of less than eighteen (18) months; and will be removed
completely once associated disturbed areas are stabilized, unless a distinct hazard to the public's health,
safety and welfare is determined by the Engineering and Resource Protection Division due to the size or
presence ofthe structure or due to evidence ofimproper construction.

(*Note: Dam Height as referenced above is generally defined as the vertical distance from the natural bed
of the stream or waterway at the downstream toe of the embankment to the top of the embankment
structure in accordance with 4VAC50-20-30, Virginia Impoundment Structure Regulations and the
Virginia Dam Safety Program.)

Record Drawings shall provide, at a minimum, all information as shown within these requirements and
the attached RECORD DRAWING CHECKLIST specific to the type of SWM/BMP facility being
constructed. Other additional record data may be formally requested by the James City County
Engineering and Resource Protection Division. Qtlote: Refer to the current edition of the James City
County Guidelines for Design and Construction of Stormwater Management BMP's manual for a
complete lkt of acceptable BMP's. Currently there are over 20 acceptable water quality type BMP's
accepted by the County.)

Record Drawings shall consist of blue/black line prints and a reproducible (mylar, sepia, diazo, etc.) set of
the approved stormwater management plan including applicable plan views, profiles, sections, details,
maintenance plans, etc. as related to the subject SWM / BMP facility. The set shall indicate (RECORI)

DRAWING " in large text in the lower right hand corner of each sheet with record elevations,
dimensions and data drawn in a clearly annotated format andlor boxed beside design values. Approved
design plan values, dimensions and data shall not be removed or erased. Drawing sheet revision blocks
shall be modified as required to indicate record drawing status. Elevations to the nearest 0.1' are
sufficiently accurate except where higher accuracy is needed to show positive drainage. Certification
statements as shown in Section 4 of the Record Drawing and Construction Certification Form, or similar
forms thereof, and professional signatures and seals, with dates matching that of the record drawing
status in the revision or title block, are also required on all associated record drawing plans, prints or
reproducibles.

Submission Requirements - Initial and subsequent submissions for review shall consist of a minimum of
one (1) blue/black line set for record drawings and one copy of the construction certification documents
with appropriate transmittal. Under certain circumstances, it is understood that the record drawing and
construction certification submissions may be performed by different professional firms. Therefore,
record drawing submission may be in advance of construction certification or vice versa. Upon approval
and prior to release ofbond/surety, final submission shall include one (l) reproducible set ofthe record
drawings, one (1) blue/black line set of the record drawings and one (l) copy of the construction
certification. Also for current and/or future incorporation into the County BMP database and GIS system,

m

Engineering and Resource Protection Division
P:757-253-6670
Resource. Prolection@jamesci I vcountwa. gov
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it is requested that the record drawings also be submitted to the Engineering and Resource Protection
Division on a diskette or CD-ROM in an acceptable electronic file format such as *.dxf, *.dwg, etc. or in
a standard scanned and readable format. The electronic file requirement can be discussed and coordinated
with Engineering and Resource Protection Division staff at the time of final submission.

Engineering and Resource Protection Division
P:757-253-6670
Resource.Protecti on@.i amescitvcountwa. gov

l0l-E Mounts Bay Road, P.O. Box 8784
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STORMWATER MANA GEMENT/BMP FACILITIES
RECORD DRAWING CHECKLIST

(Key for Checklist is asfollows: XX Acceptable N/A Not Applicable Inc Incomplete)

Methods and P resentation: (Required for all Stormw ater Management/B MP facilities.)

l. All constructed facilities meet approved design plans, unless otherwise shown. Record information or
deviations from approved design plan shown in clearly annotated format andlor boxed beside design
values.

Elevations to the nearest 0.1' unless higher accuracy is needed to show positive drainage.

All plan sheets labeled with "RECORD DRAWING" in large text in lower right hand corner.
(Approved County Plan Number and BMP ID Code can be included if known).

All plan sheet revision blocks modified to indicate date and record drawing status.

All plan sheets have certification statements and certifying professional's signature and seal.

il. Minimum Standards: (Requiredfor all Stormwater Management / BMP facilities, as applicable.)

l. All requirements of Section I (Methods and Presentation) apply to this section.

2. Plan Views: Show general location, arrangement and dimensions. Location and alignment shall generally

N/A 4.

match approved design plans.

Profile or elevations along top or berm of the facility. At a minimum, elevations are required at each end,
at intervals not to exceed 50 feet and where low spots may be present. Top of embankment or berm
elevations must be no less than design elevation plus any settlement allowances.

Top widths, berm widths, and embankment side slopes.

Show length, width and depth of facility or grading, contours or spot elevations as required to verifu
permanent pool and design storage volumes were met or were reasonably close to the approved design.
Evaluation of as-built grading, contours, spot elevations, or cross-sections, may be necessary by the
professional to ensure approved design configurations, depths and volumes were closely maintained. If
grading or elevations are significantly different from the approved plan, the Engineering and Resource
Protection Division shall be contacted immediately to determine whether the variation is acceptable or
whether further evidence will be required. Facilities which do not closely resemble approved plan grades,
elevations or configurations may require regrading by the Contractor; check volumetric computations;
and/or a check hydraulic routing to ensure approved design water surface elevations, discharges or
freeboard were closely maintained.

X

2.

3.

4.

5.

X

X

X

X

3.X

5.X

Engineering and Resource Protection Division
P:757-253-6670
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X 6. Cross-section of the embankment through the principal spillway or outlet barrel. Must extend at least 100
ft. downstream of the pipe outlet or to recorded site property line, whichever is closer. Proper correlation
is required between principal spillway (control structure) crest, emergency spillway crest, orifice, and
weirs and the top of the dam or facility. All elevations and dimensions must reasonably match the design
plan or be sequentially relative to each other and the facility must reflect the required design storage
volume(s) and/or design depth.

N/A 7 . Profile or elevations along the entire centerline of the emergency spillway. Emergency spillway may be
steeper, but no flatter or narrower than design.

N/A 8. Elevation of the principal spillway crest or outlet crest of the structure.

N/A 9. Primary control structure (riser) diameter or dimensions, height, type of material and base size. Indicate
provisions for access that are present such as steps, ladders, etc.

X 10. Dimensions, locations and elevations of outlet orifices, weirs, slots and drains.

N/A 11. Type and size of anti-vortex and trash rack device. Height, diameter, dimensions, bar spacings (if
applicable) and elevations relative to the principal spillway crest. Indicate if lockable hatch is present or
not.

N/A 12. Type, location, size, and number of anti-seep collars or documentation of other methods utilized for
seepage control. May need to obtain this information during construction.

N/A B. Top of impetvious core embankment, core trench limits and elevation of cut-off trench bottom. May need
to obtain this information during construction.

N/A 14. Elevation of the principal spillway banel (outlet pipe) inlet and outlet invert.

N/A 15. Outlet banel diameter, length, slope, type, and thickness class of material and type of flared end sections,
headwall or endwall.

N/A 16. Outfall protection dimension, type and depth of rock and if underlain filter fabric is present.

X 17. BMP interior and periphery landscaping zones conform with arrangements and requirements of the
approved design plan.

X 18. Maintenance plan taken from approved design plan transposed onto record drawing set.

N/A 19. Fencing location and type, if applicable to facility.

N/A 20. BMP vicinity properly cleaned of stockpiles and construction debris.

X 21. No visual signs of erosion or channel degradation immediately downstream of facility.

N/A 22. Any other information formally requested by the Environmental Division specific to the constructed
SWM/BMP facility.

Engineering and Resource Protection Division lOl-E Mounts Bay Road, P.O. Box 8784 Williamsburg, VA 2318'7-8784
P: '1 57 -253-6670 F: 7 57 -259-4032 jamescitycountyva.gov
Resource.Protection@iamescitycountlva.eov Revised: Iune 2012
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STORMWATER MANAGEMENT/BMP FACILITIES
RECORD DRAWING CIIECKL IST

(Key for Checklist is as follows: XX Acceptable N/A Not Applicable Inc Incomptete)

IIII. Groun A - Wet Ponds (Includes A-l Small ll/et Ponds; A-2 Wet Ponds; A-3 Wet Ext Det Ponds.)

N/A Al. All requirements of Section II, Minimum Standards, apply to Group A facilities.

N/A A2. Principal spillway consists of reinforced concrete pipe with O-Ring gaskets for watertight joint
construction.

N/A 3. Sediment forebays or pretreatment devices provided at inlets to pond. Generally 4 to 6 ft. deep.

N/A ,{4. Access for maintenance and equipment is provided to the forebay(s). Access corridors are at least 12 ft.
wide, have a maximum slope of 15 percent and are adequately stabilized to withstand heavy equipment or
vehicle use.

N/A A5. Adequate fixed vertical sediment depth markers installed in the forebay(s) for future sediment monitoring
purposes.

N/A ,{6. Pond liner (if required) provided. Either clay liners, polyliners, bentonite liners or use of chemical soil
additives based on requirements of the approved plan.

N/A A7. Minimum 6 percent slope safety bench extending a minimum of 15 feet outward from normal pool edge
andlor an aquatic bench extending a minimum of l0 feet inward from the normal shoreline with a
maximum depth of 12 inches below the normal pool elevation, if applicable, per the approved design
plans. (Note: Safety benches may be waived if pond side slopes are no steeper than 4H:1V).

N/A A8. No trees are present within a zone 15 feet around the embankment toe and 25 feet from the principal
spillway structure.

N/A ,{9. Wet permanent pool, typically 3 to 6 feet deep, is provided and maintains level within facility.

N/A A10. Lowfloworificehas anon-cloggingmechanism.

N/A Al1. A pond drain pipe with valve was provided.

N/A A12. Pond side slopes are not steeper than 3H: lV, unless approved plan allowed for steeper slope.

N/A A13. End walls above banels (outlet pipe) greater than 48 inch in diameter are fenced to prevent afallhazard.

Engineering and Resource Protection Division l0l-E Mounts Bay Road, P.O. Box 8784 Williamsburg, yA 23187-8784
P: 7 57 -253-6670 F:7 57 -259-4032 jamescitycoungva.gov
Resource.Protection@jamescitycountwa.eov Revised: Jtne 2012
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STORMWATER MANAGEMENT/BMP FACILITIES
RECORD DRAWING CHECKLIST

(Key for Checklist is as follows: XX Acceptable N/A Not Applicable Inc Incomptete)

IV. Group B - Wetlands (Includes B-I Shallow Marsh; B-2 Ext Det Shallow Wetlands; B-3 Pond Wetland System
qnd B-4 Pocket Wetland)

N/A B 1. Same requirements as Group A Wet Ponds.

N/A 82. Minimum 2:1 length to width flow path provided across the facility.

N/A 83. Micropool provided at or around outlet from BMP (generally 3 to 6 ft. deep).

N/A 84. Wetland type landscaping provided in accordance with approved plan. Includes correct pondscaping
zones, plant species, planting arrangements, wetland beds, etc. Wetland plants include 5 to 7 emergent
wetland species. Individual plants at 18 inches on center in clumps.

N/A 85. Adequate wetland buffer provided (Typically 25 ft. outward from maximum design water surface
elevation and l5 ft. setback to structures).

N/A 86. No more than one-half (%) of the wetland surface area is planted.

N/A 87. Topsoil or wetland mulch provided to support vigorous growth of wetland plants.

N/A B8. Planting zones staked or flagged in field and locations subsequently established by appropriate field
surveying methods for record drawing presentation.

Engineering andResource Protection Division 101-E Mounts Bay Road P.O. Box 8784 Williamsburg, VA 23187-8784
P:'75'7 -253-6670 F: 75'1-259-4032 jamescitycountlva.gov
Resource.Protection@jamescitycountyra.gov Revised: Jrttne 2012
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STORMWATER MANAGEMENT/BMP FACILITIES
RECORD DRAWING CHECKLIST

(Key for Checklist is as follows: XX Acceptable N/A Not Applicable Inc Incomplete)

V. Group C - Infiltration Practices (Includes C-L Infiltration Trench; C-2 Infiltration Trench; C-3 Infiltration
Basin; and C-4 Infiltration Basin)

N/A C 1 . All requirements of Section II, Minimum Standards, apply to Group C facilities as applicable.

N/A C2. Facility is not located on fill slopes or on natural ground in excess of six (6) percent.

N/A C3. Pretreatment devices provided prior to entry into the infiltration facility. Acceptable pretreatment devices
include sediment forebays, sediment basins, sediment traps, sump pits or inlets, grass channels, plunge
pools or other acceptable measures.

N/A C4. Three (3) or more of the following pretreatment devices provided to protect long term integrity of
structure: grass channel; grass filter strip; bottom sand layer; upper filter fabric layer; use ofwashed bank
run gravel aggregate.

N/A C5. Sides of infiltration practice lined with filter fabric.

N/A C6. Facility was not used for erosion and sediment control purposes and sediment was prevented from
entering the facility to the greatest extent possible during construction.

N/A C7. Stabilization and acceptable vegetative cover established over contributing drainage au:ea prior to
conveyance of stormwater to the facility.

N/A C8. Minimum one hundred (100) foot separation horizontally from any known water supply well and
minimum one hundred (100) foot separation upslope from any building.

N/A C9. Minimum twenty-five (25) foot separation down gradient from any structure.

N/A Cl0. Stormwater outfalls provided for overflow associated with larger design storms.

N/A Cl l. No visual signs of erosion or channel degradation immediately downstream of facility.

N/A C12. Facility does not cunently cause any apparent surface or subsurface water problems to downgrade
properties.

N/A Cl3. Observation well provided.

N/A C14. Adequate, direct access provided to the facility for future maintenance, operation and inspection.

Engineering and Resource Protection Division 101-E Mounts Bay Road, P.O. Box 8784 Williamsburg, VA 23187-8784
P: 757 -253-6670 F: 7 5'7 -259-4032 jamescirycounty/a.gov
Resource.Protection@jamescit),countlrya.sov Revised: Jrne 2012
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STORMWATER MANAGEMENT/BMP FACILITIES
RECORD DRAWING CHECKLIST

(Key for Checklist is as follows: XX Acceptable N/A Not Applicable Inc Incomplete)

Group D - Filterins Svstems (Includes D-l Bioretention Cells; D-2 Surface Sand Filters; D-i Underground
Sand Filters; D-4 Perimeter Sand Filters; D-5 Organic Filters; and D-6 Pocket
Sand Filters)

Dl.

D2.

D3.X

D4.X

D6.X

D7.X

D8.

X D5.

All requirements of Section II, Minimum Standards, apply to Group D facilities.

Sediment pretreatment devices provided.

For D-l BMPs (Bioretention Cells), pretreatment consisting of a grass filter strip below level spreader
(deflector); a gravel diaphragm; and mulch and planting soil layers were provided.

For D-l BMPs (Bioretention Cells), plantings consist of native plant species; vegetation provided was
based on zones of hydric tolerances; trees and understory of shrubs and herbaceous materials were
provided; woody vegetation is absent from inflow locations; and trees are located around facility
perimeter.

Facility was not used for erosion and sediment control purposes and sediment was prevented from
entering the facility to the greatest extent possible during construction.

No visible signs of accumulated silt/sediment were present in the facility following construction or
alternately, accumulated silt/sediment was properly removed.

Filtering system is off-line from storm drainage conveyance system.

Overflow outlet has adequate erosion protection.N/A

N/A D9. Deflector, diversion, flow splitter or regulator structure provided to divert the water quality volume to the
filtering structure.

D 1 0. Minimum four (4) inch perforated underdrain provided in a clean aggregate envelope layer beneath the
facility.

Dl l. Minimum fifty (50) foot separation from any slope fifteen (15) percent or greater. Minimum one hundred
(100) foot separation horizontally from any known water supply well. Minimum one hundred (100) foot
separation upslope and twenty-five Q5) foot separation downslope from any building.

D12. Stabilization and acceptable vegetative cover established over contributing drainage area prior to
conveyance of stormwater to the facility.

Dl3. No visual signs of erosion or channel degradation immediately downstream of facility.

Dl4. Adequate, direct access provided to the pretreatment area and/or filter bed for future maintenance.

X

N/A

X

X

Engineering and Resource Protection Division
P:757-253-6670
Resource. Protection@j amescitycountyva. eov

101-E Mounts Bay Road, P.O. Box 8784
F:157-259-4032

Williamsburg, V A 23187 -8784
j amescitycountyva. gov
Revised: Iune2012



N/A E3.

E4,

E5.

86.

E7.

E8.

N/A

Stormwater Management/BMP Facitities
Record Drawing and Construction Certification Forms Page 13

STORMWATER MANAGEMENT/BMP FACILITIES
AS-BUILT PLAN CHECKLIST

(Key for Checklist is asfollows: XX Acceptable N/A Not Applicsble Inc Incomptete)

VII. Groun E - Open Channel Svstems (Includes E-l Wet Swqles (Check Dams); E-2 Dry Swales; and E-3
Biolilters)

N/A El. All requirements of Section II, Minimum Standards, apply to Group E facilities as applicable.

N/A 82. Open channel system has constructed longitudinal slope ofless than four (4) percent.

No visual signs of erosion in the open channel system's soil and/or vegetative cover.

Open channel side slopes are no steeper than 2H:lV at any location. Preferred channel sideslope is 3H:lV
or flatter.

No visual signs ofponding are present aI any location in the open channel system, except at rock check
dam locations for E-l systems (Wet Swales).

For E-2 BMPs (Dry Swales), an underdrain system was provided.

Treated timber or rock check dams provided as pretreatment devices for the open channel system.

Gravel diaphragm provided in areas where lateral sheet flow from impervious surfaces are directly
connected to the open channel system.

N/A

N/A

N/A F9. Grass cover/stabilization in the open channel system appears adaptable to the specific soils and hydric
conditions for the site and alons the channel svstem.

N/A E10. Open channel system areas with grass covers higher than four (4) to six (6) inches were properly mowed.

Facility was not used for erosion and sediment control purposes and sediment was prevented from
entering the facility to the greatest extent possible during construction.

No visible signs of accumulated silVsediment were present in the facility following construction or
altemately, accumulated silt/sediment was properly removed and no adverse affects to the function of the
facility are anticipated.

For E-3 BMPs (Biofilters), the bottom width is six (6) feet maximum at any location.

For E-3 BMPs (Biofilters), sideslopes are 3H:1V maximum at any location.

For E-3 BMPs (Biofilters), the constructed channel slope is less than or equal to three (3) percent at any
location.

N/A El l.

N/A Et2.

N/A Et5.

N/A El6. For E-3 BMPs (Biofilters), the constructed grass channel is approximately equivalent to the constructed
roadway length.

N/A

N/A

N/A E13.

Et4.N/A

Engineering and Resource Protection Division
P: '7 5'l -253-6670
Resource.Protection@j amescitycountyva. sov

101-E Mounts Bay Road, P.O. Box 8784
F:757-259-4032

Williamsburg, VA 23187-8784
j amescitycountyva. gov
Revised: Jlune2012
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STORMWATER MANAGEMENT/BMP FACILITIES
RECORD DRAWING CHECKLIST

(Key for Checklist is as follows: XX Acceptable N/A Not Applicable Inc Incomplete)

VI[. Groun F - Extended Dry Detention (Includes F-] Timber Walls; and F-2 Dry Extended Detention with
Forebay)

N/A p1. All requirements of Section II, Minimum Standards, apply to Group F facilities.

N/A F2. Basin bottom has positive slope and drainage from all basin inflow points to the riser (or outflow)
location.

N/A F3. Timber wall BMP used in intermittent stream only. (ie. Prohibited in perennial streams.)

N/A p4. Forebay provided approximately 20 ft. upstream of the facility. Forebays generally 4 to 6 feetin depth.

N1A p5. A reverse slope pipe, vertical stand pipe or mini-barrel and riser was provided to prevent clogging.

N/A p6. Principal spillway and outlet banel provided consisting of reinforced concrete pipe with O-Ring gaskets
for watertight joint construction.

N/A p7. Mini-banel and riser, if used, contains a removable trash rack to reduce clogging.

N/A F8. Low flow orifice, if used, has a minimum diameter of three (3) inches or two (2) inches if intemal orifice
control was utilized and a small, cage type external trash rack.

N/A p9. Timbers properly reinforced or concrete footing provided if soil conditions were prohibitive.

N/A F10. Timber wall cross members extended to a minimum depth of two (2) feet below ground elevation.

N/A F I l. Protection against erosion and scour from the low flow orifice and weir-flow trajectory provided.

N/A Fl2. Stilling basin or standard outlet protection provided at principal spitlway outlet.

N/A F13. Adequate, direct access provided to the facility. Access corridor to facility is at least ten (10) feet wide;
slope is less than twenty (20) percent and appropriate stabilization provided for equipment and vehicle
use. Access extends to forebay, standpipe and timber wall, as applicable.

N/A F14. No visual signs of undercutting of timber walls or clogging of the low orifice were present.

N/A F15. No visual signs of erosion or channel degradation immediately downstream of facility.

N/A Fl6. No visible signs of accumulated silt/sediment were present in the facility following construction or
altemately, accumulated silVsediment was properly removed and no adverse affects to the function of the
facility ar e anticipaled.

Engineering and Resource Protection Division 101-E Mounts Bay Road, P.O. Box 8784 Williamsburg, VA 23187-8784
P: 757 -253-6670 F: 7 57 -259-4032 jamescitycountyva.gov
Resourse.Protection@jamescitvcount]rya.eov Revised: J:une 2012
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STORMWATER MANA GEMENT/BMP FACILITIES
RECORD DRAWING CHECKLIST

(Key for Checklist is asfollows: XXAcceptable N/A Not Applicable Inc Incomplete)

IX. Group G - Open Snaces (Includes All Open Space Types G-L; G-2; and G-3)

N/A G1. All requirements of Section II, Minimum Standards, apply to Group G facilities as applicable.

N/A G2. Constructed impervious areas appear to conform with locations indicated on the approved plan and appear
less than sixty (60) percent impervious in accordance with the requirements of the James City County
Chesapeake Bay Preservation Ordinance.

N/A G3. Dedicated open space areas are in undisturbed common areas, conservation easements or are protected by
other enforceable instruments that ensure perpetual protection.

N/A G4. Provisions included to clearly speciff how the natural vegetated areas utilized as dedicated open space
will be managed and freld identified (marked).

N/A G5. Adequate protection measures were implemented during construction to protect the defined dedicated
open space areas.

N/A G6. Dedicated open space areas were not disturbed during construction (ie. cleared, grubbed or graded).

Engineering and Resource Protection Division l0l-E Mounts Bay Road, P.O. Box 8784 Williamsburg, VA 2318'1-8'184
P: 75'l -253-66'70 F:'7 57 -259-4032 jamescitycountyva.gov
Resource.Protection@jamescitycountlra.eov Revised: Jtne 2012
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STORMWATER MANAGEMENT/BMP FACILITIES
RECORD DRAWING CHECKL IST

(Key for Checklist is as follows: XX Acceptable N/A Not Applicable Inc Incomplete)

Storm Drainage Svstems (Associated with BMP's Onlv)

(Includes all incidental stormwqter drainage conveyqnce systems associated with SWIII/BMP facilities such as
onsite or offsite storm drains, open channels, inlets, mqnholes, junctions, outlet protections, deflectors, etc. These

facilities are external to the treatment function of, but are directly associated with drainage to and/or from a
constructed SWIUI/BMP facility. The intent of this portion of the certification is to accurately identify the type and
quantity of inflow or outflow points associated with the facility for future reference. The Professional may use
his/her own discretion to determine inclusive facilities to meet the intent of this section. As a general rule, storm
drainage systems would include incidental facilities to the nearest access structure upslope or downslope from the
normal physical limits of the facility or 800 feet of storm drainage conveyance system length, whichever is less.)

SDl. All requirements of Section II, Minimum Standards, apply to Storm Drainage Systems.

SD2. Horizontal location of all pipe and structures relative to the SWM/BMP facility.

SD3. Type, top elevation and invert elevation of all access type structures (inlets, manholes, etc.).

SD4. Materialgpe, size or diameter, class, invert elevations, lengths and slopes for all pipe segments.

SD5. Class, length, width and depth of riprap and outlet protections or dimensions of special energy dissipation
strucfures.

XI. Other Svstems (Includes any non-typical, specialty, manufactured or innovative stormwater management/BMP
practices or systems generally accepted for use as or in conjunction with other acceptable
stormwater management/BMP practices. Requires evidence of prior satisfactory industry use
and prior Environmental Division approval, waiver or exception.)

N/A All requirements of Section II, Minimum Standards, apply to this section.

Certification criteria to be determined on a case-by-case basis by the Engineering and Resource Protection
Division specific to the proposed SWM/BMP facility.

N/A 02.

X

01.

Engineering and Resource Protection Division
P:757-253-6670
Resource. Protection@i amescitycountyva. gov

l0l-E Mounts Bay Road, P.O. Box 8784

F:757-259-4032
Williamsburg, V A 23187 -8784
j amescitycountyva. gov
Revised: June 2012
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STORMWATER MANA GEMENT/BMP FACILITIES
RECORD DRAWING CHECKL IST

XIII. References (The James City County Record Drawing and Construction Certification Forms and Checklists for
Stormwater Management/BMP facilities were developed using the following sources and
references.)

Baltimore County, Maryland Soil Conservation District, As-Built Stormwater Management Pond
Checklist.

James City County, Virginia, Guidelines for Design and Construction of Stormwater Management BMP's
(October 1999).

James City County, Virginia, Stormwater Detention/Retention Basin Design Checklist and Erosion and
Sediment Control and Stormwater Management Design Plan Checklists.

James City County Stormwater Policy Framework, Final Report of the James City County BMP Policy
Project, October 1998, The Center for Watershed Protection.

Prince Georges County, Maryland, As-Built Requirements Retention or Detention Pond/Basin.

Prince William County, Virginia, Stormwater Management Fact Sheet.

Stafford County, Virginia, As-Built Plan Checklist.

Stormwater Management Design Manual, NRCS Maryland Code No. 378, Pond Standards and
Specifications.

USEPA/Watershed Management Institute, Stormwater Management Inspection Forms.

Virginia Impounding Structure Regulations (Dam Safety), Department of Conservation & Recreation,
1997.

Virginia Erosion and Sediment Control Handbook, Third Edition 1992, Virginia Department of
Conservation and Recreation, Division of Soil and Water Conservation.

Virginia Stormwater Management Handbook, 1999 edition, Virginia Department of Conservation and
Recreation, Division of Soil and Water Conservation.

Engineering and Resource Protection Division 101-E Mounts Bay Road, P.O. Box 8784 Williamsburg, VA 23187-8784
P: 757 -253-66'10 F: 7 57-259-4032 jamescitycountyva.gov
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Stormwater Management/BMP Facilities SEP I I 20.13

'-:*-:ercr'* Record Drawing and Construction Certification Forms

(Note: In accordance with the requirements oJ the Chesupeake Bay Preservation ordinar"", ,nlrgF)l/f"oion 23-
10(4), BMP's shsll be designed und constructed in sccordance with the manual entitled James City County Gaidelines
for Design and Construction of Stormwaler Management BMP's. Erosion and sediment control policy and approved
plans generally require that st the completion ofthe project and prior to release ofsure[t, an "as-built" plan prepared
by a registered Professional Engineer or Certffied Land Surveyor must be provided for the drainage system for the
proiect, including any Best Management Pructice (BMP) facilities. In addition, for BMP facililies involving the
construclion of an impounding structure or dsm embunkment, certiJication is required by a Professional Engineer
who has inspected the structure dufing its construction. Currently there are over 20 water qaality type BMP's accepted
by the County.)

Section I - SiteInformation:

Project Name: Toano Middle School- drop off and Parking Improvements
Structure/BMP Name: Bioretention #3
Project Location: 7817 Richmond Road Williamsbure
BMP Location: Located North West of the parking lot
County Plan No.: SP-002-2013

Project Type: !Residential !Business Tax Map/Parcel No.: (12-4) (l-51)

lCommercial [Ofn"" BMP ID Code (if known): _
[ilnstitutional fllndustrial ZoningDistrict: plpubli.Lands

leuUti. flRoad*ay Land Lse: gducutio*l

llOther Site Area (sf or acres): 34.06

Brief Description of Stormwater Management/BMP Facility:
Bioretention facility to catch water from newly constructed parking space additions

Nearest Visible Landmark to SWM/BMP Facility: Located North West of parking lot

Nearest Vertical Ground Control (if known):

llcc Geodetic Ground Control luscs ffitemporary letUitruty lotner
Station Number or N
Datum or Reference
Control Description:

ame: Temporary bench mark
Elevation: 105.35
Existins droo inlet

Control Location from Subject Facility:

350'North West of bioretention facilitv

Engineering and Resource Protection Division lOl-E Mounts Bay Road, P.O. Box 8784 Williamsburg, VA 23187-8784
P: 757 -253-6670 F: '7 57 -259-4032 jamescitycountyva.gov
Resource.Protection@jamescitvcountwa.eov Revised: hne 2012
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Section 2 - Stormwater Manasement/BMP Facilifv Construction Information:

Pre-Construction Meeting Held for Construction of SWM/BMP Facility: Ey., f]No !Unmo*o
Approx. Construction Start Date for SWM/BMP Facility: 612013 

,

nacitityMonitoredbyCountyRepresentativeduringConstruction'---_-_Vffi
Name of Site Work Contractor Who Constructed Facility: Keith Barber Construction Inc.
Name of Professional Firm Who Routinely Mon itored Construction: AES Consulting Ensineers
Date of Completion for SWM/BMP Facility: 8t20t3
Date of Record Drawing/Construction Certification Submittal: 9l}0l3

(Note: Record Drawing and Construction Certijicutions are required within thirty (30) days of the completion of
Stormwater Management und/or BMP facility construction. Record Drawings and Construction CertiJications must be
reviewed and upproved by the James City County Engineering and Resource Protection Division prior to Jinal
inspection, acceptance qnd bond or sureQt release)

Section 3 - Owner/Desisner/Contractor Information:

Owner/Developer: Qrlote: Site Owner or Applicant responsiblefor development of the project.)

Name: Williamsbure James Citv County Public Schools
Mailing Address: 597 Jolly Pond Road
Williamsbure. Va. 23 I 88
Business Phone: 7 57 -259-7 157 Fax: 757-565-1462
Contact Person: Alan Robertson Title: Facilities Manager

Design Professional: (Note: Professional Engineer or Certified Land Surveyor responsible for the design and
preparation of plans and specifications for the Stormwater Management / BMP facility.)

Firm Name: AES Consulting Engineers
Mailins Address: 5248 Olde Towne Road
Williamsburs. Va. 23 1 88

Business Phone: 7 57 -2fi-4040
Fax: 757-220-8994
Responsible Plan Preparer: Graham V. Corson P.E.
Title: Proiect Engineer
Plan Name: Toano Middle School - Drop off area and Parking Improvements
Firm's Project No. 9888-01
Plan Date: llllll3
Sheet No.'s Applicable to SWM/BMP Facility: C-01 / C-05 I C-07 I 

- 

I

BMP Contraclor: (Note: Site Work Contractor directly responsible for construction of the Stormwater Management/BMP

facility.)

Firm Name: Kieth Barber Conskuction" Inc.
Mailing Address: PO Box 531
Farmville Ya.23901
Business Phone: 7 57 -7 07 -07 32

Engineering and Resource Protection Division 101-E Mounts Bay Road, P.O. Box 8784 Williamsburg, VA 23187-8784
P: '7 5'7 -253-6670 F: 7 57 -259-4032 jamescitycountyva.gov
Resource.Protection@jamescit),countvva.gov Revised: Ju:ne20l2
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Fax:
Contact Person: Keith Barber
Site Foreman/Supervisor: Keith Barber
Specialty Subcontractors and Purpose (for BMP Construction Only):

Section 4 - Professional Certifications:

Certiffing Professionals: (Note: A Registered Professional Engineer or Certified Land Surveyor is responsible for
preparation of a Record Drawing, sometimes refened to as an As-Built plan, for the
drainage system for the project including any Stormwater Management/BMP Facilities. A
Registered Professional Engineer is responsible for the inspection, monitoring and
certification of Stormwater Management / BMP facilities during its construction.)

Record Drawins and Construction Certifications for Stormwater Manaeement/BMP Facilities

Record Drawins Certification
Firm Name: AES Consulting Engineers

Mailing Address:5248 Olde Towne RAES ConqUlltqg
Williamsburg,Vffi
Business Phone: 7 57 -253 -0040

F ax: I 57 -220-8994

Name: Thomas C. Sublett

Title:Sun
Signature:

Date:9-10-2013

I hereby certify to the best of my knowledge and belief
that this record drawing represents the actual condition of
the Stormwater facilitv. The facilitv
appears to
design pla

of the approved

Virginia Registered Professional Engineer or Certified
Land Surveyor

Construction Certification
Firm Name: AES Consulting Engineers

Mailing Address: AES Consulting Engineers
Williamsburg, Va. 23 I 88

Business Phone : 7 57 -253 -0040

Fax:757 -220-8994

Name: Graham V. Corson P.E.

Date:9-10-2013

I hereby certify to the best of my knowledge and belief
that this Stormwater Management/BMP facility was
monitored and constructed in accordance with the
provisions of the approved plan, specifications, and

(Seal)

stofinwater stofinwater management an, except as specifically

\HAf"{ \f ccRsoN
Lic r{c {47297

, except as specifi

[ic. No.001S86

#ffi#

Engineering and Resource Protection Division
P:757-253-6670
Resource.Protection@j amescitycountyva. eov

101-E Mounts Bay Road, P.O. Box 8784
F:757-259-4032

Williamsburg, V A 23187 -8'7 84
j amescitycountyva. gov
Revised: June2012
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Section 5 - Record Drawins and Construction Certification Requirements and Instructions:

V Pre-Construction Meeting - Provides an opportunity to review SWM/BMP facility construction,
maintenance and operation plans and addresses any questions regarding construction and/or monitoring of
the structure. The design engineer, certifying professionals (if different), Owner/Applicant, Contractor
and County representative(s) are encouraged to attend the preconstruction meeting. Advanced notice to
the Engineering and Resource Protection Division is requested. Usually, this requirement can be met
simultaneously with Erosion and Sediment Control preconstruction meetings held for the project.

V A fuIIy completed STORMWATER MANAGEMENT / BMP FACILITIES, RECORD DRAI(ING and
CONSTRUCTION CERTIFICATION FORM and RECORD DRAWING CHECKLIST. All applicable
sections shall be completed in their entirety and certifrcation statements signed and sealed by the
registered professional responsible for individual record drawing and/or construction certification.

V The Record Drawing shall be prepared by a Registered Professional Engineer or Certified Land Surveyor
for the drainage system of the project including any Best Management Practices.

V Construction Certification - Construction of Stormwater Management / BMP facilities which contain
impoundments, embankments and related engineered appurtenances including subgrade preparation,
compacted soils, structural fills, liners, geosynthetics, filters, seepage controls, cutoffs, toe drains,
hydraulic flow control structures, etc. shall be visually observed and monitored by a Registered
Professional Engineer or his/her authorized representative. The Engineer must certifu that the structure,
embankment and associated appurtenances were built in accordance with the approved design plan,
specifications and stormwater management plan and standard accepted construction practice and shall
submit a written certification and/or drawings to the Engineering and Resource Protection Division as

required. Soil and compaction test reports, concrete test reports, inspection reports, logs and other
required construction material or installation documentation may be required by the Engineering and
Resource Protection Division to substantiate the certification, if specifically requested. The Engineer shall
have the authority and responsibility to make minor changes to the approved plan, in coordination with
the assigned County inspector, in order to compensate for unsafe or unusual conditions encountered
during construction such as those related to bedrock, soils, groundwater, topography, etc. as long as

changes do not adversely affect the integrity of the structure(s). Major changes to the approved design
plan or structure must be reviewed and approved by the original design professional and the James City
County Environmental Division.

A Record Drawing and Construction Certifications are required within thirty (30) days of the completion of
Stormwater Management / BMP facility construction. Submittals must be reviewed and accepted by
James City County Engineering and Resource Protection Division prior to final inspection, acceptance
and bond/surety release.

Dual Purpose fu"ititi"s - Completion of construction also includes an interim stage for Stormwater
Management / BMP facilities which serve dual purpose as temporary sediment basins during construction
and as permanent stormwater management / BMP facilities following construction, once development and
stabilization are substantially complete. For these dual purpose facilities, construction certihcation is
required once the temporary sediment basin phase of construction is complete. Final record drawing and
construction certification of additional permanent components is required once permanent facility
construction is complete.

Engineering and Resource Protection Division
P:757-253-6670
Resource.Protection@i amescitycountlrya. sov

l0l-E Mounts Bay Road, P.O. Box 8784
F:757-259-4032

Williamsburg, VA 23187-8784
j amescitycountlva. gov
Revised: June2012



Stormwater Management/BMP Facilities
Record Drawing and Construction Certification Forms Page 5

V

V

Interim Construction Certification is required for those dual purpose embankment-type facilities that are
generally ten (10) feet or greater in dam height (*) and may not be converted, modified or begin function
as a pennanent SWM / BMP structure for a period generally ranging from six (6) to eighteen (18) months
or more from issuance of a Land Disturbance permit for construction.

Interim or final record drawing and construction certifications are not required for temporary sediment
basins which are designed and constructed in accordance with current minimum standards and
specifications for temporary sediment basins per the Virginia Erosion and Sediment Control Handbook
(VESCH); have a temporary service life of less than eighteen (18) months; and will be removed
completely once associated disturbed areas are stabilized, unless a distinct hazard to the public's health,
safety and welfare is determined by the Engineering and Resource Protection Division due to the size or
presence ofthe structure or due to evidence ofimproper construction.

(*Note: Dam Height as referenced above is generally defined as the vertical distance from the natural bed
of the stream or waterway at the downstream toe of the embankment to the top of the embankment
structure in accordance with 4VAC50-20-30, Virginia Impoundment Structure Regulations and the
Virginia Dam Safety Program.)

Record Drawings shall provide, at a minimum, all information as shown within these requirements and
the attached RECORD DRAWING CHECKLIST specific to the type of SWM/BMP facility being
constructed. Other additional record data may be formally requested by the James City County
Engineering and Resource Protection Division. Qtlote: Refer to the current edition of the James City
County Guidelines for Design and Construction of Stormwater Management BMP's manual for a
complete lkt of acceptable BMP's. Currently there are over 20 acceptable water quality type BMP's
accepted by the County.)

Record Drawings shall consist of blue/black line prints and a reproducible (mylar, sepia, diazo, etc.) set of
the approved stormwater management plan including applicable plan views, profiles, sections, details,
maintenance plans, etc. as related to the subject SWM / BMP facility. The set shall indicate (RECORI)

DRAWING " in large text in the lower right hand comer of each sheet with record elevations,
dimensions and data drawn in a clearly annotated format and/or boxed beside design values. Approved
design plan values, dimensions and data shall not be removed or erased. Drawing sheet revision blocks
shall be modified as required to indicate record drawing status. Elevations to the nearest 0.1'are
sufficiently accurate except where higher accuracy is needed to show positive drainage. Certihcation
statements as shown in Section 4 of the Record Drawing and Construction Certification Form, or similar
forms thereof, and professional signatures and seals, with dates matching that of the record drawing
status in the revision or title block, are also required on all associated record drawing plans, prints or
reproducibles.

Submission Requirements - Initial and subsequent submissions for review shall consist of a minimum of
one (l) blue/black line set for record drawings and one copy of the construction certification documents
with appropriate transmittal. Under certain circumstances, it is understood that the record drawing and
construction certification submissions may be performed by different professional firms. Therefore,
record drawing submission may be in advance of construction certification or vice versa. Upon approval
and priorto release of bond/surety, final submission shall include one (l) reproducible setof the record
drawings, one (1) blue/black line set of the record drawings and one (1) copy of the construction
certification. Also for current and/or future incorporation into the County BMP database and GIS system,

V

Engineering and Resource Protection Division
P: '7 57 -253-66'70

Resource. Protection@j amescitvcountwa. eov

101-E Mounts Bay Road, P.O. Box 8784
F:75'7-259-4032

Williamsburg, VA 23187-8784
j amescitycountlva. gov
Revised: Jwe20l2



Stormwater Management/BMP Facilities
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it is requested that the record drawings also be submitted to the Engineering and Resource Protection
Division on a diskette or CD-ROM in an acceptable electronic file format such as *.dxf, *.dwg, etc. or in
a standard scanned and readable format. The electronic file requirement can be discussed and coordinated
with Engineering and Resource Protection Division staff at the time of final submission.

Engineering and Resource Protection Division
P:757-253-6670
Resource.Protecti on@,i amescirycountyva.sov

l0l-E Mounts Bay Road, P.O. Box 8784
F:75'7-259-4032

Williamsburg, V A 23187 -8784
j amescitycountlva. gov
Revised: June 2012



Stormwater Management/BMP Facilities
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STORMWATER MANA GEMENT/BMP FACILITIES
RECORD DRAWING CHECKLIST

(Key for Checklist is as follows: XX Acceptable N/A Not Applicable Inc Incomplete)

Methods and P resentation: (Required for all Stormw ater Management/BMP facilities.)

l. All constructed facilities meet approved design plans, unless otherwise shown. Record information or
deviations from approved design plan shown in clearly annotated format and/or boxed beside design
values.

Elevations to the nearest 0.1'unless higher accuracy is needed to show positive drainage.

All plan sheets labeled with "RECORD DRAWING" in large text in lower right hand corner.
(Approved County Plan Number and BMP ID Code can be included if known).

All plan sheet revision blocks modified to indicate date and record drawing status.

All plan sheets have certification statements and certiffing professional's signature and seal.

il. Minimum Standards: (Requiredfor all Stormwater Management / BMP facilities, as applicable.)

l. All requirements of Section I (Methods and Presentation) apply to this section.

2. Plan Views: Show general location, arrangement and dimensions. Location and alignment shall generally

N/A 4.

match approved design plans.

Profile or elevations along top or berm of the facility. At a minimum, elevations are required at each end,
at intervals not to exceed 50 feet and where low spots may be present. Top of embankment or berm
elevations must be no less than design elevation plus any settlement allowances.

Top widths, berm widths, and embankment side slopes.

Show length, width and depth of facility or grading, contours or spot elevations as required to verifr
permanent pool and design storage volumes were met or were reasonably close to the approved design.
Evaluation of as-built grading, contours, spot elevations, or cross-sections, may be necessary by the
professional to ensure approved design configurations, depths and volumes were closely maintained. If
grading or elevations are significantly different from the approved plan, the Engineering and Resource
Protection Division shall be contacted immediately to determine whether the variation is acceptable or
whether further evidence will be required. Facilities which do not closely resemble approved plan grades,
elevations or configurations may require regrading by the Contractor; check volumetric computations;
and/or a check hydraulic routing to ensure approved design water surface elevations, discharges or
freeboard were closely maintained.

5.

X

2.

J.

4.

5.

X

X

X

X

J.X

Engineering and Resource Protection Division
P:757-253-66'10
Resource. Protection@j amescitycount)'rra. gov

101-E Mounts Bay Road, P.O. Box 8784
F:757-259-4032
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j amescitycoun[va.gov
Revised: Iune2072



Stormwater Management/BMP Facilities
Record Drawing and Construction Certification Forms Page 8

X 6. Cross-section of the embankment through the principal spillway or outlet banel. Must extend at least 100
ft. downstream of the pipe outlet or to recorded site property line, whichever is closer. Proper correlation
is required between principal spillway (control structure) crest, emergency spillway crest, orifice, and
weirs and the top of the dam or facility. All elevations and dimensions must reasonably match the design
plan or be sequentially relative to each other and the facility must reflect the required design storage
volume(s) andlor design depth.

N/A 7 . Profile or elevations along the entire centerline of the emergency spillway. Emergency spillway may be
steeper, but no flatter or nalrower than design.

N/A 8. Elevation ofthe principal spillway crest or outlet crest of the structure.

N/A 9. Primary control structure (riser) diameter or dimensions, height, type of material and base size. Indicate
provisions for access thatare present such as steps, ladders, etc.

X 10. Dimensions, locations and elevations of outlet orifices, weirs, slots and drains.

N/A 11. Type and size of anti-vortex and trash rack device. Height, diameter, dimensions, bar spacings (if
applicable) and elevations relative to the principal spillway crest. Indicate if lockable hatch is present or
not.

N/A 12. Type, location, size, and number of anti-seep collars or documentation of other methods utilized for
seepage control. May need to obtain this information during construction.

N/A 13. Top of impervious core embankment, core trench limits and elevation of cut-off trench bottom. May need
to obtain this information during construction.

N/A 14. Elevation of the principal spillway barrel (outlet pipe) inlet and outlet invert.

N/A 15. Outlet barrel diameter, length, slope, type, and thickness class of material and type of flared end sections,
headwall or endwall.

N/A 16. Outfall protection dimension, type and depth of rock and if underlain filter fabric is present.

X 17. BMP interior and periphery Tandscaping zones conform with arrangements and requirements of the
approved design plan.

X 18. Maintenance plan taken from approved design plan transposed onto record drawing set.

N/A 19. Fencing location and type, if applicable to facility.

N/A 20. BMP vicinif properly cleaned of stockpiles and construction debris.

X 21. No visual signs of erosion or channel degradation immediately downstream of facility.

N/A 22, Any other information formally requested by the Environmental Division specific to the constructed
SWM/BMP facility.

Engineering and Resource Protection Division 101-E Mounts Bay Road, P.O. Box 8784 Williamsburg, VA 23187-8784
P: 757 -253-6670 F:757 -259-4032 jamescitycountlva.gov
Resource.Protection@.iamescit]'countlnra.gov Revised: J.ur'e 2012
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STORMWATER MANAGEMENT/BMP FACILITIES
RECORD DRAWING CHECKLIST

(Key for Checklist is as follows: XX Acceptable N/A Not Applicable Inc Incomplete)

ilI. Groun A - Wet Ponds (Includes A-1 Small Wet Ponds; A-2 Wet Ponds; A-3 Wet Ext Det Ponds.)

N/A A1. All requirements of Section II, Minimum Standards, apply to Group A facilities.

N/A A2. Principal spillway consists of reinforced concrete pipe with O-Ring gaskets for watertight joint
construction.

N/A 3. Sediment forebays or pretreatment devices provided at inlets to pond. Generally 4 to 6 ft. deep.

N/A A4. Access for maintenance and equipment is provided to the forebay(s). Access corridors are at least 12 ft..
wide, have a maximum slope of 15 percent and are adequately stabilized to withstand heavy equipment or
vehicle use.

N/A A5. Adequate fixed vertical sediment depth markers installed in the forebay(s) for future sediment monitoring
purposes.

N/A ,{6. Pond liner (if required) provided. Either clay liners, polyliners, bentonite liners or use of chemical soil
additives based on requirements of the approved plan.

N/A A7. Minimum 6 percent slope safety bench extending a minimum of 15 feet outward from normal pool edge
andlor an aquatic bench extending a minimum of 10 feet inward from the normal shoreline with a
maximum depth of 12 inches below the normal pool elevation, if applicable, per the approved design
plans. Q.{ote: Safety benches may be waived if pond side slopes are no steeper than 4H:lV).

N/A A8. No trees are present within a zone 15 feet around the embankment toe and 25 feet from the principal
spillway structure.

N/A A9. Wet permanent pool, typically 3 to 6 feet deep, is provided and maintains level within facility.

N/A A10. Lowfloworificehas anon-cloggingmechanism.

N/A Al l. A pond drain pipe with valve was provided.

N/A A12. Pond side slopes are not steeper than 3H:lV, unless approved plan allowed for steeper slope.

N/A Al3. End walls above barrels (outlet pipe) greater than 48 inch in diameter are fenced to prevent afallhazad.

Engineering and Resource Protection Division l0l-E Mounts Bay Road, P.O. Box 8784 Williamsburg, VA 23187-8784
P: '7 57 -253-6670 F:757-259-4032 jamescitycountyva.gov
Resource.Protection@,iamescitycountyva.sov Revised: June 2012
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STORMWATER MANAGEMENT/BMP FACILITIES
RECORD DRAWING CHECKLIST

(Keyfor Checklist is asfollows: XXAcceptable N/A NotApplicable Inc Incomplete)

IV. Group B - Wetlands (Includes B-I Shallow Marsh; B-2 ht Det Shallow Wetlands; B-3 Pond llretland System
and B-4 Pocket Wetland)

N/A 81. Same requirements as Group A Wet Ponds.

N/A eZ. Minimum 2:1 length to width flow path provided across the facility.

N/A 83. Micropool provided at or around outlet from BMP (generally 3 to 6 ft. deep).

N/A 84. Wetland type landscaping provided in accordance with approved plan. Includes correct pondscaping
zones, plant species, planting arrangements, wetland beds, etc. Wetland plants include 5 to 7 emergent
wetland species. Individual plants at 18 inches on center in clumps.

N/A gS. Adequate wetland buffer provided (Typically 25 ft. outward from maximum design water surface
elevation and 15 ft. setback to structures).

N/A 90. No more than one-half (%) otthe wetland surface area is planted.

N/A 87. Topsoil or wetland mulch provided to support vigorous growth of wetland plants.

N/A 88. Planting zones staked or flagged in field and locations subsequently established by appropriate field
surveying methods for record drawing presentation.

Engineering and Resource Protection Division 101-E Mounts Bay Road, P.O. Box 8784 Williamsburg, VA 23187-8784
P: 7 57 -253-6670 F:7 5'7 -259-4032 jamescitycounfva.gov
Resource.Protection@.iamescitvcountyva.gov Revised: June 2012
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STOR}IWATER MANAGEMENT/BMP FACILITIES
RECORD DRAWING CHECKLIST

(Key for Checklist is asfollows: XX Acceptable N/A Not Applicable Inc Incomplete)

V. Group C - Infiltration Practices (Includes C-l Infiltration Trench; C-2 Infiltration Trench; C-3 Infiltration
Basin; and C-4 Infiltration Basin)

N/A C1. All requirements of Section II, Minimum Standards, apply to Group C facilities as applicable.

N/A C2. Facility is not located on fill slopes or on natural ground in excess of six (6) percent.

N/A C3. Pretreatment devices provided prior to entry into the infiltration facility. Acceptable pretreatment devices
include sediment forebays, sediment basins, sediment traps, sump pits or inlets, grass channels, plunge
pools or other acceptable measures.

N/A C4. Three (3) or more of the following pretreatment devices provided to protect long term integrity of
structure: grass channel; grass filter strip; bottom sand layer; upper filter fabric layer; use ofwashed bank
run gravel aggregate.

N/A C5. Sides of infiltration practice lined with filter fabric.

N/A C6. Facility was not used for erosion and sediment control purposes and sediment was prevented from
entering the facility to the greatest extent possible during construction.

N/A C7. Stabilization and acceptable vegetative cover established over contributing drainage area prior to
conveyance of stormwater to the facility.

N/A C8. Minimum one hundred (100) foot separation horizontally from any known water supply well and
minimum one hundred (100) foot separation upslope from any building.

N/AX C9. Minimum twenty-five (25) foot separation down gradient from any structure.

N/A Cl0. Stormwater outfalls provided for overflow associated with larger design storms.

N/A Cl1. No visual signs of erosion or channel degradation immediately downstream of facility.

N/A C12. Facility does not cunently cause any apparent surface or subsurface water problems to downgrade
properties.

N/A Cl3. Observation well provided.

N/A C14. Adequate, direct access provided to the facility for future maintenance, operation and inspection.

Engineering and Resource Protection Division l0l-E Mounts Bay Road, P.O. Box 8784 Williamsburg, VA 23187-8'184
P: 757 -253-6670 F: 7 57-259-4032 jamescitycountlva.gov
Resource.Protection@jamescitvcountwa.gov Revised: June 2072
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STORMWATER MANA GEMENT/BMP FACILITIES
RECORD DRAWING CHECKLIST

(Key for Checklist is as follows: XX Acceptable N/A Not Applicable Inc Incomplete)

VI. Groun D - Filterins Svstems (Includes D-l Bioretention Cells; D-2 Surface Sand Filters; D-3 Underground
Sand Filters; D-4 Perimeter Sand Filters; D-5 Orsanic Filters: and D-6 Pocket
Sand Filters)

X lt. All requirements of Section II, Minimum Standards, apply to Group D facilities.

X OZ. Sediment pretreatment devices provided.

X D3. For D-l BMPs (Bioretention Cells), pretreatment consisting of a grass frlter strip below level spreader
(deflector); a gravel diaphragm; and mulch and planting soil layers were provided.

X Oq. For D-l BMPs (Bioretention Cells), plantings consist of native plant species; vegetation provided was
based on zones of hydric tolerances; trees and understory of shrubs and herbaceous materials were
provided; woody vegetation is absent from inflow locations; and trees are located around facility
perimeter.

X D5. Facility was not used for erosion and sediment control purposes and sediment was prevented from
entering the facility to the greatest extent possible during construction.

X D6. No visible signs of accumulated silVsediment were present in the facility following construction or
alternately, accumulated silt/sediment was properly removed.

X D7. Filtering system is off-line from storm drainage conveyance system.

N/A D8. Overflow outlet has adequate erosion protection.

N/A D9. Deflector, diversion, flow splitter or regulator structure provided to divert the water quality volume to the
filtering structure.

X D10. Minimum four (4) inch perforated underdrain provided in a clean aggregate envelope layer beneath the
facility.

N/A Dl l. Minimum fifty (50) foot separation from any slope fifteen (15) percent or greater. Minimum one hundred
(100) foot separation horizontally from any known water supply well. Minimum one hundred (100) foot
separation upslope and twenty-five (25) foot separation downslope from any building.

X D12. Stabilization and acceptable vegetative cover established over contributing drainage area prior to
conveyance of stormwater to the facility.

X Dl3. No visual signs of erosion or channel degradation immediately downstream of facility.

X D14. Adequate, direct access provided to the pretreatment area and/or filter bed for future maintenance.

Engineering and Resource Protection Division l0l-E Mounts Bay Road, P.O. Box 8784 Williamsburg, VA 23187-8784
P: 7 57 -253-6670 F:'7 57-259-4032 jamescitycountyva.gov
Resource.Protection@jamescitvcountyva.qov Revised: June 2012
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STORMWATER MANAGEMENT/BMP FACILITIES
AS-BUILT PLAN CHEC KLIST

(Key for Checklist is asfollows: XX Acceptable N/A Not Applicsble Inc Incomplete)

VIII. Groun E - Open Channel Svstems (Includes E-L Wet Swales (Check Dams); E-2 Dry Swales; and E-3
Biofilters)

N/A 91. All requirements of Section II, Minimum Standards, apply to Group E facilities as applicable.

N/A FJ2. Open channel system has constructed longitudinal slope of less than four (4) percent.

N/A E3. No visual signs of erosion in the open channel system's soil and/or vegetative cover.

N/A E4. Open channel side slopes are no steeper than 2H:1V at any location. Preferred channel sideslope is 3H:lV
or flatter.

N/A E5. No visual signs of ponding are present at any location in the open channel system, except at rock check
dam locations for E-l systems (Wet Swales).

N/A E6. For E-2 BMPs (Dry Swales), an underdrain system was provided.

N/A E7. Treated timber or rock check dams provided as pretreatment devices for the open channel system.

N/A p3. Gravel diaphragm provided in areas where lateral sheet flow from impervious surfaces are directly
connected to the open channel system.

N/A pg. Grass cover/stabilization in the open channel system appears adaptable to the specific soils and hydric
conditions for the site and along the channel system.

N/A 810. Open channel system areas with grass covers higher than four (4) to six (6) inches were properly mowed.

N/A Ell. Facility was not used for erosion and sediment control purposes and sediment was prevented from
entering the facility to the greatest extent possible during construction.

N/A E12. No visible signs of accumulated silt/sediment were present in the facility following construction or
alternately, accumulated silVsediment was properly removed and no adverse affects to the function of the
facility are anticipated.

N/A E13. For E-3 BMPs (Biofilters), the bottom width is six (6) feet maximum at any location.

N/A E14. For E-3 BMPs (Biofrlters), sideslopes are 3H:lV maximum at any location.

N/A El5. For E-3 BMPs (Biofilters), the constructed channel slope is less than or equal to three (3) percent at any
location.

N/A El6. For E-3 BMPs (Biofilters), the constructed grass channel is approximately equivalent to the constructed
roadwav lensth.

Engineering and Resource Protection Division 101-E Mounts Bay Road, P.O. Box 8784 Williamsburg, VA 23187-8784
P: 757 -253-667 0 F: 7 57-259-4032 jamescitycountlva.gov
Resource.Protection@jamescitycount)rva.eov Revised: June 2012
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STORMWATER MANAGEMENTiBMP FACILITIES
RECORD DRAWING CHECKLIST

(Key for Checklist is asfollows: XX Acceptable N/A Not Applicsble Inc Incomplele)

VIII. Groun F - Extended Drv Detention (Includes F-l Timber Walls; and F-2 Dry Extended Detention with
Forebay)

N/A Fl. All requirements of Section II, Minimum Standards, apply to Group F facilities.

N/A p2. Basin bottom has positive slope and drainage from all basin inflow points to the riser (or outflow)
location.

N/A F3. Timber wall BMP used in intermittent stream only. (ie. Prohibited in perennial streams.)

N/A F4. Forebay provided approximately 20 ft. upstream of the facility. Forebays generally 4 to 6 feet in depth.

N/A F5. A reverse slope pipe, vertical stand pipe or mini-barrel and riser was provided to prevent clogging.

N/A p6. Principal spillway and outlet barrel provided consisting of reinforced concrete pipe with O-Ring gaskets
for watertight joint construction.

N/A F7. Mini-banel and riser, if used, contains a removable trash rack to reduce clogging.

N/A F8. Low flow orifice, if used, has a minimum diameter of three (3) inches or two (2) inches if intemal orifice
control was utilized and a small, cage type external trash rack.

N/A F9. Timbers properly reinforced or concrete footing provided if soil conditions were prohibitive.

N/A F10. Timber wall cross members extended to a minimum depth of two (2) feet below ground elevation.

N/A F I 1. Protection against erosion and scour from the low flow orifice and weir-flow trajectory provided.

N/A F12. Stilling basin or standard outlet protection provided at principal spillway outlet.

N/A F13. Adequate, direct access provided to the facility. Access corridor to facility is at least ten (10) feet wide;
slope is less than twenty Q0) percent and appropriate stabilization provided for equipment and vehicle
use. Access extends to forebay, standpipe and timber wall, as applicable.

N/A F14. No visual signs of undercutting of timber walls or clogging of the low orifice were present.

N/A Fl5. No visual signs of erosion or channel degradation immediately downstream of facility.

N/A F16. No visible signs of accumulated silt/sediment were present in the facility following construction or
alternately, accumulated silt/sediment was properly removed and no adverse affects to the function of the

facility are anticipated.

Engineering and Resource Protection Division l0l-E Mounts Bay Road, P.O. Box 8784 Williamsburg, VA 23187-8784
P: 757 -253-6670 F: 7 57 -259-4032 jamescitycountyva.gov
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STORMWATER MANAGEMENT/BMP FACILITIES
RECORD DRAWING CIIECKL IST

(Key for Checklist is as follows: XX Acceptable N/A Not Applicable Inc Incomplete)

IX. Groun G - Open Spaces (Includes All Open Space Types G-L; G-2; and G-3)

N/A Gl. All requirements of Section II, Minimum Standards, apply to Group G facilities as applicable.

N/A G2. Constructed impervious areas appear to conform with locations indicated on the approved plan and appear
less than sixty (60) percent impervious in accordance with the requirements of the James City County
Chesapeake Bay Preservation Ordinanc e.

N/A G3. Dedicated open space areas are in undisturbed common areas, conservation easements or are protected by
other enforceable instruments that ensure perpetual protection.

N/A G4. Provisions included to clearly speci$ how the natural vegetated areas utilized as dedicated open space

will be managed and field identified (marked).

N/A G5. Adequate protection measrres were implemented during construction to protect the defined dedicated
open space areas.

N/A G6. Dedicated open space areas were not disturbed during construction (ie. cleared, grubbed or graded).

Engineering and Resource Protection Division 101-E Mounts Bay Road, P.O. Box 8784 Williamsburg, VA 23187-8784
P: 7 57-253-6670 F:'l 57 -259-4032 jamescitycountyva.gov

Resource.Protection@jamescitycountyra.eov Revised: June 2072
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STORMWATER MANA GEMENT/BMP FACILITIES
RECORD DRAWING CHECKLIST

(Key for Checklist is as follows: XX Acceptable N/A Not Applicable Inc Incomplete)

Storm Drainage Svstems (Associated with BMP's Onlv)

(Includes all incidental stormwater drainage conveyance systems associated with SWIuI/BMP facilities such as

onsite or ffiite storm drains, open channels, inlets, manholes, junctions, outlet protections, deflectors, etc. These

facilities are external to the treatment function of, but are directly associated with drainage to and/or from a
constructed SWA4/BMP facility. The intent of this portion of the certification is to accurately identifu the type and
quantity of inflow or outflow points associated with the facility for future reference. The Professional may use

his/her own discretion to determine inclusive facilities to meet the intent of this section. As a general rule, storm
drainage systems would include incidental facilities to the nearest access structure upslope or downslope from the
normal physical limits of the facility or 800 feet of storm drainage conveyance system length, whichever is less.)

SDl. All requirements of Section II, Minimum Standards, apply to Storm Drainage Systems.

SD2. Horizontal location of all pipe and structures relative to the SWM/BMP facility.

SD3. Type, top elevation and invert elevation of all access type structures (inlets, manholes, etc.).

SD4. Materialqpe, size or diameter, class, invert elevations, lengths and slopes for all pipe segments.

SD5. Class, length, width and depth of riprap and outlet protections or dimensions of special energy dissipation
structures.

XI. Other Svstems (Includes any non-Qpical, specialty, manufactured or innovative stormwater management/BMP
practices or systems generally accepted for use as or in conjunction with other acceptable
stormwater management/BMP practices. Requires evidence of prior satisfactory industry use

and prior Environmental Division approval, waiver or exception.)

N/A Ol. All requirements of Section II, Minimum Standards, apply to this section.

Certification criteria to be determined on a case-by-case basis by the Engineering and Resource Protection
Division specific to the proposed SWM/BMP facility.

N/A 02.

X

X

X

Engineering and Resource Protection Division
P:757-253-66'70
Resource.Protection@j amescitycountlva. sov

101-E Mounts Bay Road, P.O. Box 8784
F:757-259-4032

Williamsburg, V A 23 187 -87 84
j amescitycountlva. gov
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STORMWATER MANA GEMENT/BMP FACILITIES
RECORD DRAWING CHECKLIST

XII. References (The James City County Record Dra,ving and Construction Certification Forms and Checklists for
Stormwater Management/BMP facilities were developed using the following sources and
references.)

Baltimore County, Maryland Soil Conservation District, As-Built Stormwater Management Pond
Checklist.

James City County, Virginia, Guidelines for Design and Construction of Stormwater Management BMP's
(October 1999).

James City County, Virginia, Stormwater Detention/Retention Basin Design Checklist and Erosion and
Sediment Control and Stormwater Management Design Plan Checklists.

James City County Stormwater Policy Framework, Final Report of the James City County BMP Policy
Project, October 1998, The Center for Watershed Protection.

Prince Georges County, Maryland, As-Built Requirements Retention or Detention Pond/Basin.

Prince William County, Virginia, Stormwater Management Fact Sheet.

Stafford County, Virginia, As-Built Plan Checklist.

Stormwater Management Design Manual, NRCS Maryland Code No. 378, Pond Standards and
Specifications.

USEPA/Watershed Management Institute, Stormwater Management Inspection Forms.

Virginia Impounding Structure Regulations (Dam Safety), Department of Consewation & Recreation,
1997.

Virginia Erosion and Sediment Control Handbook, Third Edition 1992, Virginia Department of
Conservation and Recreation, Division of Soil and Water Conservation.

Virginia Stormwater Management Handbook, 1999 edition, Virginia Department of Conservation and
Recreation, Division of Soil and Water Conservation.

Engineering and Resource Protection Division 101-E Mounts Bay Road, P.O. Box 8784 Williamsburg, VA 23187-8784
P:75"1-253-6670 F:757-259-4032 jamescitycountrya.gov
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DATE OF INSPECTION: September 13,2013

INSPBCTION BY: Bruce Abbott

SUBJECT: Construction Progress Inspection
Overall Completion 807o

ARRIVAL TIMB: 9:30 am

WBATHBR: 76oF and rising, cloudy, rain Thursday night

Items Under Construction

. This BMP WC055 or BMP #l is90o/o complete.

. No pipe work to date.

. Access road has been installed. (See photograph l.)

. Pond grading complete. (See photograph 2.)

. Rip Rap complete as discussed with County at outfall. (See photograph 3.)

. Overview of BMP WC056.
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Photograph 2

Photograph 3
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BMP WC056 or BMP #2is75o/o complete.
Access road is complete. (See photograph 4)
Pond has been dredged. Seeding to that place. (See photograph 5)
Rip Rap placement has been done at outfall. ( See photograph 6)

No placement of pipe at time of site visit.
Contractor to supply this office with a cost to repair of the 30" end section, reset and re-

riprap. (This has been sent to John Deere for review and approval)

Photograph 4

Photograph 5



Photograph 6

BMP WC057 or BMP #3 is 100% complete. (See Photograph 7)

Access road has been installed. (See photograph 8)
Rip Rap placement has been done at outfall. ( See photograph 9)

No pipe work required.

Photograph 7
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Photograph 8

Photograph 9
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BMP WC058 or BMP #4
Clearing is in progress with approximately 80% of trees cleared. (See photograph

below.)
Access road has not been placed to date.
No pipe work to date.

Overview of BMP WC058.

l0

Photograph l0

S:Uobs9476\04-John De€re Stonehouse\Admin\Reports\Eng947644 Construction Prog 09'13-20l3.doc



Ciry
Courity

Building Safety and Permits
757-253-6628

October 24,201.3

Engineering and Resource Protection
"757-253-6670

Development Management
101-A Mounts Bav Road

P.o. B; s7s4
rWilliamsbutg, V A 231 87 -87 84

P:757-253-6671,
F.757-253-6822

devman@ james-ciq'.va.us

i arnescitycountyva, gov

Planning Zorttr:,rg Enforcement
757-253-6685 757-253-6671

'\)Tilliarnsburg 
-|ames Ciry County Public Schools

Toano Middle School - Drop off area and Parking Improvements
597 Jolly Pond Road
Williarnshurg, VA 23 1 88

Re: Toano Middle School - Drop off arca and Parking Improvements
County Plan No. SP-002-13
County BMP ID Code: YC066, YC067, and YC06B

Dear Mr. Robertson:

The Engineering and Resoutce Ptotecflon Division has received a record drawing (asbuilt) and construction
cettificadon for the stomwatet management facility and associated conveyance system components for the above
tefetenced ptcriect. The record drawing provides as-built information for three bioretentions basins situated in the
parking lots and drop off areas on the site. Record Drawings (asbuilts) and construction ceriftcations are required for
the entiretv'of the storm=watef coflveyance and attenuation system vfiich includes any stormwater
managemenl/BMPG) a,nd the associated conveyance system(s). Certifying to the construction of these systems and
componenis indicates t}a.t all iterns wete constructed in accordance with the associated plans and specifications.
Record drawrngs and construction certifications must meet established program requfuements of both the county
engineering and resource protection and stormwater divisions.

Based on our review of the project, record drawing submittal, and concurent field inspection as performed
on Septembet 10,2013, the following items must be addressed pnor to tJle release of surety and for our division to
proceed nrith the ciosing out of the projecr

Cons truction Cetifrcation:

1" If possible add the following County identifiets to the constructjon certification documents: County Plan
Number SP-002-i3 and BMP ID No. YC066. YC067. and yC06B

#1 -- YC066 must be shown to insure designed water guality is contained in the facilitv; the roof leader
routing from the school to bioretention #'!. _ yC066.

Construction - Related ftems:

3- As discussed in the field on September 1,0,2013,please provide tevised drainage calculations for bioretention
--- --ft-'Ye066-srnee tle fiae'rliry wa-s not installed per th-e-F1-roved-pleri- The currerrt eleva,doirs rriliate fiat drd_--



minimal side slopes ate at the same 104-elevation as the invert of the drop inlet/oudet structure, In the
current tondition it appears unable to function as originally designed concerning the storage arca and the
&ainage pattetn will blpass the bioretention and &ain directly to the outlet.

Once this work has been completed, and prior to resubmitting the tecord drawing information for review and
approval, please contact our office so that staff may reinspect the facility. Should it be confirmed by staff th at to all
items have been satisfactotily completed, a hnal submittal of the record drawing information vzill be requested on CD
or D\lD containing full sized pdfs of the record &awings and other relative information. Once all required
information has been ptovided, staff will then proceed uzith final release of the surety andf or closing out the project.

Should you haue any commerits ot questions, please coritact me at your convenience at757-253-6702 orvia
email at \filliam. cain @j ames city coun tt'va. gov

Sincerelv.t%Wc-
\7illiam Cain, P.E, CFM
Chief Civil Engineer
Engineering and Resource Protection

AES - Bruce Abbott -via email
Keith Batbet Construction Inc. - via email

JCC ERP DfV inspector - Tina Creech - via email

\\jccdeptstore\dmo1\DMData\environmental\Proiects\AsBuilts\Reviews\Final\SP00213.YC066.YC067.YC068.0



-j-

-? V'-l 1 -\l{1,I "-\
19 

^,EDL2\\ isGEfi1 /kF=-.---/
-dnts1(rltli-

County BMP ID Code

James City County Environmental Division
Stormwater Management / BMP Inspection Report

Bioretention Facilities

(ifknown):

Nane of Facility:

Location:

Name of Owner:

Name of Inspect"r'T

Type of Facility:

Weather Conditions: Type: 5 Final Inspection fl County BMP Inspection Program 0 Owner Inspection

If an inspection item is not applicable, mark NA, otherwise mark the appropriate column,

O.K. - The item checked is in adequate condition and the maintenance program is currently satisfactory, No action required.
Routine - The item checked requires attention, but does not present an immediate threat to the function/integrity ofthe BMP.
Urgent - The item checked requires immediate attention to keep the BMP operational and prevent damage to the facility.

Providc an cxplanation and details in the comment column, if routine or ulgcnt are marked.

Facility tlem l

' I illl

t,,,irl,,r,ltttltlllll|ga$ltl tt,,',t',r,,,

- Comments

Accessibilify:

Roads

Parking Areas

Gates

Locks

Safety Fencing

Observation Wells/Areas:

Trap Doors

Manhole Covers

Grates

Steps

Pretreatment Devices: O Inlet O Sump D Forebay O Other

Sediment

Trash & Debris

Structure

Other

Infl ow Structure (Describe Type/Location):

Page I of3



t.t:tir,r,rt9rK;,illl'llil

Primary Inliltration (Bioretention Cell) Area: (O it

Mulch Layer

Overflow or Bypass Control Structure (Describe Type/Location):

Structure (Describe Type/Location): Dli

Contributing Drainage Area/Perimeter Conditions:

!{fto

Page 2 of 3



Facility Item1,'r o.K., Routine l

Sketch and/or Remarks:

Overall Environmental Division Internal Rating:

D"t", et ib\\a
riu.' €ns |i(-sP

SWMPTo g\BMP\CoInspProg\Bioret.wpd
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James City County Environmental Division
Stormwater Management / BMP Inspection Report

Bioretention Facilities

County BMP ID Code (if known):

Name of Facility: BMPNo.:-,fl,-- ou,.'

t-o.ution, 1t I

Name of Owner:

Name oflnspecto., I
Type of Facility:

Weather Conditions:
/'

Type: finallnspection I County BMP Inspection Program O Owner Inspection

If an inspection item is not applibable, mark NA, otherwise mark the appropriate column.

O.K. - The item checked is in adequate condition and the maintenance program is currently satisfactory. No action required.
Routine - The item checked requires attention, but does not present an immediate threat to the function/integrity ofthe BMP.
Urgent - The item checked requires immediate attention to keep the BMP operational and prevent damage to the facilify,

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

o.K. Routine lltgt,lt: Comments ,

Accessibility:

Roads

Parking Areas

Gates

Locks

Safety Fencing

Observation Wells/Areas:

Trap Doors

Manhole Covers

Grates

Steps

Pretreatment Devices: D Inlet D Sump O Forebay D Other

Sediment

Trash & Debris

Structure

Other

Infl ow Structure (Describe Type/Location) I

Page I of3



Routine

Primary Infiltration (Bioretention Cell) Area:

Planting Soil/Sand

XC\eclf-D6rnr,5 rsc-Y Cu+ ol* ardn'S -i
Overflow or Bypass Control Structure (Describe Type/Location): ftra1--$r'

Outlet Structure (Describe Type/Location):

Contributing Drainage Area/Perimeter Conditions:

Trash & Debris

Page 2 of3



Urgent

Skctch and/or Remarks:

Overall Bnvironmental Division Internal Rating:

o",., 9{b[t3

SWMPTo g\BMP\CoInspProg\Bioret.wpd

Page 3 of3



James City County Environmental Division
Stormwater Management / BMP Inspection Report

Bioretention Facilities

County BMP ID Code (if known):

Name of Facility:

Location:

BMPNo.: 3 o.,.' (}/1,- ll R
bnq r rnpi-tr,'e {YFJIY\

J

Name of Owner:

Name of Inspector:

CC
T

Type of Facility:

Weather Conditions:
'/-

Type: Cffinal Inspection D County BMP Inspection Program O Owner Inspection

If an inspection item is not applicirbl

O.K. - The item checked is in adequate condition and the maintenance program is currently satisfactory. No action required.
Routine - The item checked requires attention, but does not present an immediate threat to the function/integrity of the BMP.
Urgent - The item checked requires immediate attention to keep the BMP operational and prevent damage to the facility.

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

o.K Urgent

Accessibility:

Roads

Parking Areas

Gates g
Locks

Safety Fencing

Observation Wells/Areas:

Trap Doors

Manhole Covers

Grates

Steps

Pretreatment Devices: I Inlet OSump 3 Forebay D other Lpt PV(.
Sediment

Trash & Debris

Structure

Other

Infl ow Structure (Describe Type/Location):

Page I of3



Primary Infilfration (Bioretention Cell) Area:

Planting Soil/Sand

Overflow or Bypass Control Structure (Describe Type/Location):

Trash & Debris

O utlet Structure (Describe Type/Location) :

Contributin g Drainage Area/Perimefer Conditions:

Land Use

Trash & Debris

Page2 of3



Facility Ite41,1.,11,,,,111.1

,lrll

o.r: Routine ui!i;;r 
r' :r' 

'::l :lt,lt,ltr.,r,

Sketch and/or Remarks:

ti
o,,.. Q/io/13

Overall Environmental Division Internal-R.ating:

SWMProg\BMP\ColnspProg\Bioret.wpd

Page 3 of3
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CLIENT

Wlliamsburo-JCC Public Schools

JOts #

07:1 1636

BORING #

HA-2

SHEET

1oF 1

tsXUJEU I NAME

Tnann 1\/liddlo Qnhanl Perkinn Fwnancinn

ARCHITECT-ENGINEER

SITE LOCATION

7817 Riehmond Road James Cilv Countv Viroinia

-G CALIBRATEDPENETROMETER
TONS/FT2

! 4 5+

ROCK QUALITY DESIGNATION & RECOVERY

REC.% 

-
tioa aiq^ Anq Rn% 1m%

Er
o
U

oz
u
d
=a

u
I.
U
c
=

z
FIo
U
d
=

z
Gu

ou

DESCRIPTION OF IiIATERIAL ENGLISH UNITS

eofiorr,r or clstNo D Loss or crnculArroN @

Soil DescriDtions

q,tr
>z

F#g;
e
9o
6

PLASTIC WATER LIQUID
LIMIT CONTENT % LIMIT %

a STANDARD PENETMTION
BLOVI/S/FT

ulJ-
--l
-l
-l

2-
J-
-]
-:--- l

4;
-1-l
--l
-

---:
o--

--l

--l-l
:

8-

=

=1o-

o
15.4

17.24

Silty Fine SAND, Trace Clay and Root
Fragments, Tan, Moist, (SM)

Clayey Fine SAND, Orangish Brown, Moist,
(sc)

Silty to Clayey Fine to Medium SAND, Tan
and Reddish Brown, Moist, (SM-SC)

End of Boring at 10.00-feet

rHE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL ryPES. IN.SITU THE TRANSITION MAY BE GRADUAL

Y \/L DRY ntsn uo! BORTNGSTARTED 813112012

I rrur-(acn) ! wr-(ncn) BoRINGCoMPLETED 813U2012 CAVE IN DEPTH

I ran_ RIG N/A FOREMAN S. PhiIIiPS DRILLING METHOD Hand Auger



CLIENT

Williamsburo-JCC Public Schools

JOB #

07:1 1636

BORING#

r-'tA-3

SHEET

10F1
PROJEOI NAME

Toano Middle School Parkino Exnansion

ARCHITECT-ENGINEER

7817 Richmoncl Road .lames Cilv Carrnlv \/irninia

_.> CALIBRATEDPENETROMETER
ToNs/FT2

12?45+

ROCK OUALIry DESIGNATION & RECOVERY

RQB% 
-- 

REC.% 

-

E-Fc
Uo

z
U
Jo
=a

UI

U

a

z
FIo
U
Jc
=a

=Eu
o
ut

DESCRIPTION OF IUATERIAL ENGLISH UNITS

anfini, nE 
^aerxd 

I | 6ec nE alo^r , o.'n*' 5ml >zu^
gk
gH

@
a
3o
Jo

PLASTIC WATER LIQUID
LIMIT CONTENT % LIMIT %

Soil Descriptions
A STANDARD PENFTMTION

BLO\ /S/FT

u

-

=

'-=_

_

f-inch of Topsoil

o
13.8

14.84

FILL - Silty Fine to Medium SAND, Trace
Gravel, Clay, and Root Fragments, Tan and !j.D

Sandy Lean CLAY, Orangish Brown and
Tan, Moist, (CL)

Clayey Fine to Medium SAND, Orangish
Brown, Moist, (SC)

Silty Fine SAND, Trace Clay, Tannish
Orange, Moist, (SM)

Silty to Clayey Fine to Medium SAND,
Orangish Brown, Moist, (SM-SC)

End of Boring at 10.00-feet

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BET\ /EEN SOIL TYPES. lN-SITU THE TRANSITION MAY BE GRADUAL.

y r,tr oRy wsfr wo! BORINGSTARTED 813112012

I vr,tlecny ! vw(ncn) BORINGCOMPLETED 813112012 CAVE IN DEPTH

I ra,t RIG N/A FoREMAN S. Phillios DRILLING METHOD Hand Auger



3LIENT

Williamsburo-JCC Public Schools

JOB #

i7.44AaA

BORING #

HA-A

SHEET

10F1
IK9JEU I I\AME

Tnann I\/liddla Snhanl Parkinn Fvnanqinn

ARCHITECT.ENGINEETT

iIIELOL;AIION

7817 Richmond Raad lamcc Cifu Corrntv Viroinia

_.} CALIBRATEDPENETROI\iIETER
ToNs/FT2

4taA6+

ROCK QUALITY DESIGNATION & RECOVERY

RQD% 
-- 

REC.% 

-
)nq" 4|l0/" ao% 80% 100%

E
I
4
U

oz
u
Jc

UI

UJ
I:

z
Fo
o
UJ
I

z
G
U

u

)ESCRIPTION OF MATERIAL ENGLISH UNITS

D Jml

a,tr
>z
J=gk
<s5U

9o
6

PLASTIC WATER LIQUID
LIMIT CONTENT % LIMIT %

Soil Descriptions
A STANDARD PENETMTION

BLO\ /S/FT

U_

_

:

:

-

_

:

_

-

-

_

10-

:

..:

12-

Silty Fine SAND, Trace Clay, Tan, Moist,
(sM)

7,
a,

O:
16.9'

Clayey Fine to Medium SAND, Orangish
Brown, Moist, (SC)

End of Boring at 10.00-feet

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETVVEEN SOIL TYPES. IN.SITU THE TRANSITION MAY BE GRADUAL.

Y lnt oRY \ /s! wD! BORiNG STARTED 813112012

I lrur.(ecn) ! wr-(ncn) BoRINGCOMPLETED 813112012 CAVE IN DEPTH

I ,r,l- RIG N/A FOREMAN S. PhiIIiOs DRILLiNG MIETHOD HANd AUgCT



CLIENT

Williamsburo-JCC Public Schools

JOts *

07.11R?A

BORING #

HA-5

SHEET

1c)F1
FKVJEV I I\AIVIE

Toano l/liddla Snhnnl P:rkinn Fvnanc.inn

ARCHITECT-ENGINEER

'IIELUUAIIUN

7817 Richmond Road lames Cifu Corrnlv \/irninia

-.(.> CALIBRATEDPENETROMETER
TONgFT2

1ta45+
ROCK QUAUTY DESIGNATION & RECOVERY

RQDto 
-- 

REC.ro 

-

tdo/^ Ihv anoa anq^ lnnq^

h_

I
F
G
U

z
U
d

uc
u
Jo
=

z
Faa
U
Jc
=

z

t
U
oo
UE

DESCRIPTION OF MATERIAL ENGLISH UNITS

RnnoM nF aaqlNc I l nqq nF arpar l arrmr Ifri 2z
E-<tr;<5>u

q

9
6

PLASTIC WATER LIQUID
LIMIT CONTENT 9o LIMIT %

#
Soil Descriptions

A STANDARDPENETRATION
BLOV\6/FT

AA

-

:

-

-

:

-

-

_

8-

:

:
10-

:

:

Silty Fine SAND, Trace Clay and Root
Fragments, Tan, Moist, (SM)

o
16.0

Clayey Fine to Medium SAND, Orangish
Brown, Moist, (SC)

End of Boring at 10.00-feet

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES, IN-SITU THE TRANSITION MAY BE GMDUAL

Y u,t oRy wsn wDn BORINGSTARTED 8131,2012

I r,m(gcnl ! m1acn1 BORINGCOMPLETEO 8131NU2 CAVE IN DEPTH

Y vur- Rlc N/A FoREMAN S. Phillios DRILLING METHOO Hand Auger



APPENDIX III

Laboratory Testing Summary
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E
C

S
 M

rD
-A

T
rl\

l\[
T

rC
, 

LL
C

S
A

T
U

R
A

T
E

D
 H

Y
D

R
A

U
LI

C
 C

O
N

D
U

C
T

IV
IT

Y
 W

O
R

K
S

H
E

E
T

S
he

et
N

o.
:

1

tr
oi

ec
t 
N

am
e.

: 
T

oa
no

 M
id

dl
e 

S
ch

oo
l 

P
ar

ki
nq

 E
xp

.
P

ar
ce

|..
...

...
...

...
.: 

P
ar

ki
nq

 L
ot

T
er

m
in

ol
oq

v 
an

d 
S

ol
ut

io
n

3o
rin

q 
N

o.
...

..:
 H

A
-1

D
at

e.
...

...
...

...
...

.: 
81

31
12

01
2

K
sa

t 
: 

S
at

ur
at

ed
 h

vd
ra

ul
ic

 c
on

du
ct

iv
ity

nv
es

tiq
at

or
s.

: 
S

B
P

F
ile

 N
am

e.
...

...
..:

 0
7:

11
63

6
Q

: 
S

te
ad

y-
st

at
e 

ra
te

 o
f 

w
at

er
 f

lo
w

 i
nt

o 
th

e 
so

il

3o
rin

g 
D

ep
th

.: 
2.

O
Je

et
W

C
U

 B
as

e.
 H

t. 
h:

 
14

.9
 c

m
H

: 
C

on
st

an
t 

he
ig

ht
 o

f 
w

at
er

 i
n 

bo
re

ho
le

3o
rin

q 
D

ia
...

..:
 

9.
5 

cm
W

C
U

 S
us

p.
 H

t. 
S

: 
0.

0 
cm

r:
 

R
ad

iu
s 

of
 c

yl
in

dr
ic

al
 b

or
eh

ol
e

3o
rin

q 
R

ad
. 
(r

):
 

4.
76

 c
m

G
on

st
. 

W
tr

. 
H

t. 
H

: 
14

.9
 c

m
K

sa
t 

=
 O

ts
in

h-
1(

H
/r

) 
- 

ft2
1H

2+
1\

s 
+

 rl
H

l 
| Z

oi
H

2l
 t

G
lo

ve
r.

 R
. 

E

V
O

LU
M

E
{m

l\
V

ol
um

e 
O

ut
{m

l} 
fa

l
flM

E
 

I
(h

r:
m

in
:s

ec
 a

/p
) 

|

2:
00

:0
0 

P
M

 I

E
la

ps
ed

 T
im

e
F

lo
w

 R
at

e 
Q

 I
(m

l/m
in

) 
Ia

/b
ll

ffi
- 

K
sa

t 
E

qu
iv

al
en

t 
V

al
ue

s-

11
0

10
2:

00
:4

9 
P

M
0:

00
:4

9
o.

82
12

.2
4

0.
01

0
1.

65
E

-0
4

14
.3

0.
2u

o.
41

10
0

10
2:

01
:4

1P
M

0:
00

:5
2

0.
87

11
.5

4
0.

00
9

1.
56

E
-0

4
13

.4
0.

22
0

0.
4

90
10

2.
02

:3
5P

M
0:

00
:5

4
0.

90
11

11
0.

00
9

1.
50

E
-0

4
12

.9
0.

21
2

0.
41

80
10

2:
03

:3
0 

P
M

0:
00

:5
5

0.
92

10
.9

1
0.

00
9

1.
47

E
-O

4
12

.7
0.

20
8

0.
41

70
10

2:
04

:2
1P

M
0:

00
:5

1
0.

85
r.

7e
0.

01
0

1.
59

E
-0

4
13

.7
o.

22
5

0.
4t

60
10

2:
05

:1
5 

P
M

0:
00

:5
4

0.
90

11
.1

1
0.

00
9

1.
50

E
-0

4
12

.9
o.

21
2

0.
41

50
10

2:
06

:1
0 

P
M

0:
00

:5
5

0.
92

10
.9

1
0.

00
9

1.
47

E
-0

4
12

.7
0.

20
8

0.
42

40
10

2:
07

:0
4 

P
M

0:
00

:5
4

0.
90

11
.1

1
0.

00
9

1.
50

E
-0

4
12

.9
0.

21
2

0.
41

30
10

2:
07

:5
6 

P
M

0:
00

:5
2

0.
87

11
.5

4
0.

00
9

1.
56

E
-0

4
13

.4
o.

22
0

O
.4

t

20
10

2:
08

:5
0 

P
M

0:
00

:5
4

0.
90

11
.1

1
0.

00
9

1.
50

E
-0

4
12

.9
0.

21
2

0.
4i

N
at

ur
al

 M
oi

st
ur

e:
 1

6.
1

In
it.

 S
at

ur
.T

im
e:

1:
00

:0
0 

P
M

E
S

T
IM

A
T

E
D

 F
IE

LD
 K

sa
t..

...
...

:
o.

21
5

Ie
xt

ur
e/

C
la

ss
if:

 C
la

ye
y 

S
A

N
D

C
on

si
st

en
cv

: 
N

/A
B

ed
ro

ck
 D

pt
h:

 N
/A

N
ot

es
: 

E
st

im
at

ed
 F

ie
ld

 K
sa

t 
is

 d
et

er
m

in
ed

 b
y 

av
er

ag
in

g 
an

d/
or

ro
un

di
ng

 o
f 

te
st

 r
es

ul
ts

 f
or

 f
in

al
 t

hr
ee

 o
r 

fo
ur

 i
nt

er
va

ls
.

S
tr

uc
tu

re
/F

ab
ric

: 
N

/A
W

at
er

 T
bl

. 
D

pt
h:

 N
/A

lm
pr

m
. 
Ly

r.
 

N
/A

ks
at

W
K

S
 3

.x
ls

Jo
hn

so
n 

P
er

m
ea

m
et

eP
R

ev
. 

06
/1

6/
05



ciz
oo
U)

F
IIJ
utI
U'
Y
tro
=F

=Fo
fozoo
9
f
to
I
o
IU

tr
f
F
o

tr
o
a
o
U'
tc
G

E
o
oc
'E

o

z
(-)
:f
Ec
oo
.9

=EE
-c
o
o)
fit

(U
a
I
(5
o
:<

'6
o
o
-c
o

;o
Lo
(E

=o
o
(E

o
(U

U'
I

E(I'
o
U)

a

q)

6
_c
c)
o
-o
.s
Lo
(I'

=o

'a)

o
o
o
O

I

o
o
Eo
-o
6
.9
o:
o
o
o
f€
(5
t

L

uJ

t
o

o
qr'd
N

IE
+

+
N-
N

L

I

C
I

I

'6
a
tl

(I'
a
:l

o(,
f
a!

c
o
o
,z
=o
ul
oo
Y

a
I
I
I
I
I
I
I
a

I
I

I
I

c

c

\t-
o

@
o

@
ci

F-
o

@
o

Fr
ci

\\o t-
ci

o,
@
c;

o
@
c;

EO
hg
srb.==o.=
6L

9E(EL
>olr o)nox!
'F6

oh
6O

iin
YY
yaoo
[ts
EOoo)
6.=
EO.=c
ol

oo
oz

I
x*r
a
Y

=U'x

o
F-
c?
o

o,o
ao

tr)
Na

Lr)
o,
(f)

o

lo
c{s
o

tr)
O)

o

ol'-(r)
,i

@
tr)
(f)
A

t'-s
(f,

o
c!o
CO

o

(o
(f)
(f,

c;

G
E
E
o

lr)
c\i
N

rO
N

o,
lr)
N

sN
o)
tr)
N $N

rr)
N
N

@

N

N
N

$
@

q
o
o
E
(J

$o
I

uJ

(o
N

3
uJ
o)
@
c\i

vo
I

LrJoo
CA

so
I

I.IJ
o,
f.-

^i

tifo
IUoo;

s
I

lll
O)\
N

so
I

LrJ

@
N

so
UJ
(r)
ro
N

so
I

tu
rr)
a
N

vo
ul
(f)

c\i

.E

E(,

(o

o
o

t'-
o
o

@

o
d

t-
o
c;

@

c;

r.-
o
-i

(o

o
o

tr)

o
o

rr)

o
o

(o

o

o
J
o)

E
o

N
oN
CO

@

(o
(o
(o

':-
t'-o

:

:
d
tr
Gz
o
tl.

Eo
o,.t

.E
+iE
qt
o(!
6
fo
=

()
OA

@
+jI
ci
o
fo
lo
=

E(,
o)
$

T
+j
I
g

=+joc
oo

oEgg
(!-t.=
ES
t!€

ro
c?
O)

(f)

n
c!

Nc!
N
C\I

o)(o
oN

N
N
N
N

o)
@
o
N

lo
(.)
oi

Lr,
r--
ct

@

d
o,
f.-
tr)

:

ooY
o
ul
IL
o
utF

=
@
ul

z

.e
oo
!
(J
o
!to6

z

j

-t
d
CL

E

o
E
F
!to
tt
o
-g
IIJ

Nro
o

r--s
o

to
.q
o

@v
o

ro\r
o

@rf c\Iro
o

COq
o

Lr)lo
o

(f,
(o
ci

(f)

o
ci

@
C\l
cio
ci

t-N
cio
ci

o)
N
cio
ci

N
N
cio

o)N
c;o
ci

cf,

o
ci

N
(f)x
o
ci

(f)
(f)

cio
o

@
(f)

cio
A

=(L
oo
o
I

o)
E
F
|j
5
(!o
=E

z

ocg
,2o
=oo

z
.c
cto
lt

(,
(U

=

a,,i

o
tt

.E
E
!

I
FIti
L'E
Frz
FI
tsf
e|ri
a
(J
ri

o.x
t.u
o)

!
(5
(L

oo
oa
q)
Dp
=o
(I'
oF

o
E
Gz
tJ
.g
o
n

Nt-

I
C;z
ctc
L
o
fn

[L
mo

o
L
o
Go
oo
g

oo
c
N

.c
o
oo
o

o
rn

E()
tr)
oi

(E

o
c'
tr
o
m

E(,
(o\s

)
L

dot
o
tr
L
o
d

!
It

urt
=vF.:

E
L
.l

(L

c;
N
o.i

(L

cf,
o
N
c.i

L
o)ro
d
c!
N

(L
(o
q!

q_,r

C\l

(L
|r)I
f{
N

(L
Nf!
N
N
c.i

(L

Y?
N
q!
N

tL
N
N
C.i
N
c\i

L
$lr)
(fi
N
N

(L
F-|ls
N
c\i

(L
tr)o
'bN
ni

f
:o
E=-E
6>

i4

o o o o o O o

lif
tr,

id

=
.9,
0
=(E
=G2

oz
a
(l)

(U

O

'6
o
lso
g

xo

z
(,
'tr
lt(!
lt
E
=(J
5

th

trl

E=js

o
N

o o o
O)

o
@

o
f-.

O(o |r) s o(o o
N



E
C

S
 M

rD
-A

T
rI

\N
T

IC
,L

LC
S

A
T

U
R

A
T

E
D

 H
Y

D
R

A
U

LI
C

 C
O

N
D

U
C

T
IV

IT
Y

 W
O

R
K

S
H

E
E

T
S

he
et

N
o.

1

P
ro

ie
ct

 N
am

e.
l 

T
oa

no
 M

ld
dl

e 
S

ch
oo

l 
P

ar
ki

nq
 E

xp
P

ar
ce

|..
...

...
...

...
.: 

P
ar

ki
nq

 L
ot

T
er

m
in

ol
oq

v 
an

d 
S

ol
ut

io
n

B
or

in
q 

N
o.

...
..:

 H
A

-3
D

at
e.

...
...

...
...

...
.: 

81
31

12
01

2
K

sa
t; 

S
at

ur
at

ed
 h

vd
ra

ul
ic

co
nd

uc
tiv

itv

ln
ve

st
iq

at
or

s.
: 

S
B

P
F

ile
 N

am
e.

...
...

..:
 0

7:
11

63
6

Q
: 

S
te

ad
y-

st
at

e 
ra

te
 o

f 
w

at
er

 f
lo

w
 i

nt
o 

th
e 

so
il

B
or

in
q 

D
ep

th
.: 

2.
0-

fe
et

W
C

U
 B

as
e.

 H
t. 

h:
 

14
.9

 c
m

H
: 

C
on

st
an

t 
he

ig
ht

 o
f 

w
at

er
 i

n 
bo

re
ho

le

B
or

in
q 

D
ia

...
..:

 
9.

5 
cm

W
C

U
 S

us
p.

 H
t. 
S

: 
0.

0 
cm

r:
 

R
ad

iu
s 

of
 c

yl
in

dr
ic

al
 b

or
eh

ol
e

3o
rin

q 
R

ad
. 
(r

):
 

4.
76

 c
m

G
on

st
. 

W
tr

. 
H

t. 
H

: 
14

.9
 c

m
K

sa
t 

=
 Q

[s
in

h-
1(

H
/r

) 
- 

ft2
1H

2+
1\

5 
+

 rt
H

l t
 Q

oi
H

2\
 t

G
lo

ve
r.

 R
. 

E

V
O

LU
M

E
(m

l\
V

ol
um

e 
O

ut
{m

l} 
fa

l
T

IM
E

{h
r:

m
in

:s
ec

 a
lo

)
E

la
os

ed
 T

im
e

F
lo

w
 R

at
e 

Q
Im

l/m
in

) 
la

ltr
l

- 
K

sa
t 

E
qu

iv
al

en
t 

V
al

ue
s

(h
r:

m
in

:s
ec

)
lm

in
) 

Ib
l

(c
m

/m
in

)
ffi

:
(c

m
/s

ec
) 

|

-\
sf

fir
ei

ffi
{f

t/d
av

)

11
0

10
2:

30
:5

0 
P

M
0:

00
:5

0
0.

83
12

.0
0

0.
01

0
1.

62
E

-0
4

14
.O

0.
22

9
o.

4t

10
0

10
2:

31
:4

5 
P

M
0:

00
:5

5
o.

92
10

.9
1

0.
00

9
1.

47
E

-0
4

12
.7

0.
20

8
0.

42

90
10

2:
32

.4
1P

M
0:

00
:5

6
0.

93
10

.7
1

0.
00

9
1.

44
E

-O
4

12
.5

0.
20

5
0.

41

80
10

2:
33

:3
2 

P
M

0:
00

:5
1

0.
85

11
.7

6
0.

01
0

1.
59

E
-0

4
13

.7
o.

22
5

0.
4r

70
10

2.
34

:2
5 

P
M

0:
00

:5
3

0.
88

11
.3

2
0.

00
9

1.
53

E
-0

4
13

.2
0.

21
6

0.
44

60
10

2:
35

:1
9 

P
M

0:
00

:5
4

0.
90

11
.1

1
0.

00
9

1.
50

E
-0

4
12

.9
0.

21
2

0.
42

50
10

2:
36

:1
1 

P
M

0:
00

:5
2

0.
87

11
.5

4
0.

00
9

1.
56

E
-0

4
13

.4
0.

22
0

o.
4t

4C
10

2:
37

:0
2 

P
M

0:
00

:5
1

0.
85

11
.7

6
0.

01
0

1.
s9

E
-0

4
13

.7
0.

22
5

0.
4i

30
10

2:
38

:5
5 

P
M

0:
01

:5
3

1.
88

5.
31

0.
00

4
7.

16
E

-0
5

6.
2

0.
10

1
0.

2(

20
10

2:
39

:5
0 

P
M

0:
00

:5
5

0.
92

10
.9

1
0.

00
9

1.
47

E
-0

4
12

.7
0.

20
8

0.
42

tla
tu

ra
l 
M

oi
st

ur
e:

 1
3.

8
ln

it.
 S

at
ur

.T
im

e:
 1

:3
0:

00
 P

M
E

S
T

IM
A

T
E

D
 F

IE
LD

 K
sa

t..
...

...
0.

17
8

fe
xt

ur
e/

C
la

ss
if:

 S
an

dv
C

LA
Y

C
on

si
st

en
cv

: 
N

/A
B

ed
ro

ck
 D

ot
h:

 N
/A

N
ot

es
: 

E
st

im
at

ed
 F

ie
ld

 K
sa

t 
is

 d
et

er
m

in
ed

 b
y 

av
er

ag
in

g 
an

d/
or

ro
un

di
ng

 o
f 

te
st

 r
es

ul
ts

 f
or

 f
in

al
 t

hr
ee

 o
r 

fo
ur

 i
nt

er
va

ls
.

itr
uc

tu
re

/F
ab

ric
: 

N
IA

W
at

er
T

bl
. 

D
pt

h:
 N

/A
lm

pr
m

. 
Ly

r.
 

N
/A

ks
at

W
K

S
 

3.
xl

s
Jo

hn
so

n 
P

er
m

ea
m

et
e'

P
R

ev
. 

06
/1

6/
05



ffi*$ Ml#-ATLANTilffin Ll*S "*affim*urlgsr'dt?dexm,'ser'1des"

Se*isr& ni*ml . #on*f*rs-tisn Mmtmr$.als . Snvirmnrnmnisl . Faci lities

November 7,2012

Mr. Alan Robertson
Williamsburg-JCC Public Schools
597 Jolly Pond Road
Wlliamsburg, Virginia 231 88

ECS Project No. 07:11695

Reference: Subsurface Exploration a.nd lnfiltration Testing
Toano Middle School Bioretention Pond #1
7817 Richmond Road
Toano, James City County, Virginia

Dear Mr. Robertson,

ECS Mid-Atlantic, LLC has completed a subsurface exploration and infiltration testing of
the above referenced project. This report presents the results of the subsurface
exploration and infiltration testing for the proposed bioretention pond #1.

Introduction

The project site is located at 7817 Richmond Road in Toano, James City County,
Virginia. We understand that the project will consist of the construction of three (3)
bioretention ponds and associated infiltration on the north side of Toano Middle School.
Our scope of services is limited to the development of bioretention pond #1 only.

The purpose of this exploration was to explore the soil and groundwater conditions at
the site and to provide infiltration testing to guide design and construction of the planned
pervious concrete parking stalls. Our investigation included one (1) 10-foot deep hand
auger boring to explore the subsurface soil and groundwater conditions, performing a
site reconnaissance to observe general topography, performing one (1) infiltration test,
and providing an engineering letter report with the infiltration rate for the planned
construction. A Hand Auger Boring/lnflltration Location Plan is included in Appendix L

Field and Laboratorv Exploration Procedures

One (1) hand auger boring was completed to a depth of 1O-feet below the existing site
elevations in the proposed bioretention pond #1 footprint. Groundwater was not
encountered within the hand auger boring. One (1) infiltration test was performed at the
respective hand auger boring location.
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ln-situ saturated hydraulic conductivity (Krrt) testing was completed within the
designated infiltration test area. Our inflltration testing was performed using a Johnson
Precision PermeameterrM and the manufacturer's testing guidelines and procedures.
The permeameter establishes a constant head of water at a predetermined depth in a
borehole by use of a precision valve and float assembly. The rate of water flow into the
borehole required to maintain the constant head is then determined at selected
intervals. The permeameter can effectively measure saturated hydraulic conductivity at
any desired depth in the vadose zone ranging from 0.5 feet to 98 feet and can measure
Gat in a range ol 10-2 to 10-7 cm/sec. The use of the Precision Permeameter is a
generally accepted method for measuring saturated hydraulic conductivity of in-situ
soils.

A representative soil sample was selected and subjected to classification testing
consisting of natural moisture content and gradation (including #200 wash) testing. The
Hand Auger Boring Log is provided in Appendix ll of this report while a Laboratory
Testing Summary is provided in Appendix lll.

Subsurface Gonditions

Experienced personnel from our office classified each soil sample in accordance with
the Unified Soil Classification System (USCS). The group symbols for each soil type
are indicated in parentheses following the soil descriptions on the boring logs. The
geotechnical engineer grouped the various soil types into the major zones noted on the
boring logs. The stratification lines designating the interfaces between earth materials
on the boring logs are approximate; in situ, the transitions may be gradual.

The hand auger boring indicated that the ground surface was covered with up to
approximately 4-inches of topsoil. Underlying the topsoil materials, the natural subgrade
soils consisted of Clayey SAND (SC) to the boring termination depth of 10-feet below
the existing site elevations.

The groundwater table was not encountered within the hand auger borings. Please
note that groundwater levels are influenced by seasonal conditions and by periods of
significant precipitation or prolonged drought

lnfiltration Test Results

One (1) field infiltration test was completed utilizing the Johnson Meter at a depth of 2-
feet below the existing site elevations. The infiltration test results are provided in
Appendix lV.

Utilizing the Johnson Meter, we recorded the following in-situ infiltration values
illustrated on the following page:
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Table 1: Measured lnfiltration Rates

The measured rates fall into Hydrologic Soil Grouping D. Typically, soils with the
Hydrologic Soil Group designations of A and B are considered suitable for infiltration
purposes. Some soils designated as C type soils are considered suitable for infiltration
practices, but these soils would need to be evaluated on a case specific basis. Soils
with group designations of D are typically not considered suitable for infiltration.

Groundwater was not encountered within the hand auger borings. The soils
encountered within the trench areas were generally granular and cohesive in nature and
consisted of Clayey SAND (SC) in a medium dense condition, yielding low infiltration
results. The existing condition of the soils encountered does not appear to support an
infi ltration component.

However, this information should be transmitted to the project civil engineer to
determine the suitability of these soils for their intended design.
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General Comments

This report has been prepared in order to aid in the evaluation of this site and to assist
Wlliamsburg-JCC Public Schools. The report scope is limited to the specific project
and location described, and the project description represents our understanding of the
significant aspects relevant to soil and foundation characteristics.

We have appreciated being of service to you during the design phase of this project and
look fonrard to its successful construction. lf you should have any questions regarding
the information and recommendations contained in this report or if we can be of any
further assistance, please contact our office.

Respectfully,

ECS MID-ATLANTIC. LLC
n

*h*6frl,lztu.(, -' 7

Sara B. Phillips
Project Geologist
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APPENDIX I

Hand Auger Boring/lnfiltration Location Plan
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APPENDIX II

Hand Auger Boring Log
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