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CERTIFICATE OF AUTHENTICITY

THIS IS TO CERTIFY THAT THE FOLLOWING ELECTRONIC RECORDS ARE
TRUE AND ACCURATE REPRODUCTIONS OF THE ORIGINAL RECORDS OF
JAMES CITY COUNTY GENERAL SERVICES DEPARTMENT- STORMWATER
DIVISION; WERE SCANNED IN THE REGULAR COURSE OF BUSINESS
PURSUANT TO GUIDELINES ESTABLISHED BY THE LIBRARY OF VIRGINIA AND

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

LISTED BELOW.

BMP NUMBER: 99106

DATE VERIFIED: July 5, 2012

QUALITY ASSURANCE TECHNICIAN: Leah Hardenbergh

LOCATION: WILLIAMSBURG, VIRGINIA
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Stormwater Division

MEMORANDUM

DATE: March 13,2010

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

FROM: Jo Anna Ripley, Stormwater
PO: 270712

RE: Files Approved for Scanning

General File ID or BMP ID: 99106
PIN: 281-13-00-0S1 ‘ ;
Subdivision, Tract, Business or Owner
Name (if known):

Property Description:
Site Address:
Box 2
Agreements: (in file as of scan date) N Book or Doc#:

Comments
This BMP is adjacent to James City County boarder

99106_KING_JAMES_REACH - 002

Claiborne
Located in the City of Williamsburg
3046 Richmond Road

Drawer: 2

Page:



Contents for Stormwater Management Facilities As-built Files

Each File is to contain:

[1 1. Maintenance Agreement
[ 2. Construction certification
[ 3. As-Built plan

[ 4. Design Calculations

[1 6. Correspondence

[1 7. Inspection records

[1 8. Miscellaneous
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STORMWATER MANAGEMENT PLAN

FOR
KING JAMES REACH
WILLIAMSBURG, VIRGINIA
CITY OF Wi/ B vls
PROJECT NO. 98-132 PlOJECT

JCC WATERSHED PC.

February 28, 2000

Revised

April 3, 2000

L 4
JONATHAN P. MOEN

$ No. 30602
| 0, /%2000
Prepared by: : :&1 AL
HASSELL & FOLKES, P.C. el
325 Volvo Parkway

Chesapeake, Virginia 23320
Telephone: 757-547-9531
Facsimile: 757-547-9481
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L INTRODUCTION

The purpose of this development is to construct 102 residential townhouses in 34 buildings.
The proposed development is adjacent to Westgate Condominiums (a.k.a. Patriot Village).
The existing topography indicates that the majority of the site drains to the south into an
existing dry pond, known as Detention Facility #1, located at the northwest corner of the
Westgate Condominium site. A portion of the proposed subdivision, 4.3 acres, drains
northwest towards James City County. The Westgate Condominium dry pond will be
expanded and reconstructed to incorporate a wet pond facility. This improved facility will
serve as a recreational amenity for Westgate Condominiums and the Subdivision of King
James Reach, will significantly reduce peak runoff from the sites and will provide water
quality improvements with regards to the Chesapeake Bay Preservation Act.

II. EXISTING SITE CHARACTERISTICS

The proposed site consists of £14.8 acres to be subdivided. The site is heavily wooded with
rolling topography. Slopes range from less than 1% to areas in excess of 10%. Refer to the
enclosed slope analysis exhibit. The site is located in the City of Williamsburg, Virginia, is
bounded to the east by Richmond Road (Route 60), the Peddler Steakhouse restaurant and
the Patriot Plaza shopping center, to the north by James City County, to the west by a
Virginia Power easement and power lines and to the south by Westgate Condominiums.

III. EROSION AND SEDIMENTATION CONTROL

Standard erosion and sediment control measures shall be installed in accordance with the
“Virginia Frosion and Sedimentation Control Handbook™ to minimize sediment transport
offsite during the construction phase. Erosion and sediment control measures to be utilized

. are: a standard construction entrance, silt fence, diversion swales and berms, rock check
dams, a sediment basin, inlet protection and tree protection. The existing dry detention
facility will be converted into a wet pond facility and will act as a sediment basin during the
construction phase. Included with this report are calculations which demonstrate the wet
pond exceeds the required 67 CY/acre of wet and dry storage for disturbed acreage.
Additonally, the peak outflow is significantly less than the pre-developed flow from this site
and the pond can adequately control a 100 year storm.

Subdivision of King James Reach
Stormwater Management Plan
Page -1-
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Reservoir Report

Page 1

Reservoir No. 2 - Detention Pond

English

Contour area Incr. Storage Total storage

sqft

17,997
20,885
23,930
27,132
30,491
34,007

Pond Data

Pond storage is based on known contour areas
Stage / Storage Table
Stage Elevation
ft ft

0.00 79.00

1.00 80.00

2.00 81.00

3.00 82.00

4.00 83.00

5.00 84.00

5.50 - 84.50

35,824

cuft cuft

0 0

19,441 19,441
22,408 41,849
25,531 67,380
28,812 96,191
32,249 128,440
17,458 145,898

Culvert / Orifice Structures

Rise in

Spanin
No. Barrels
Invert EL. ft
Length ft
Slope %
N-Value
Orif. Coeff.
Multi-Stage

(Al

0.0
0.0
0
0.00
0.0
0.00
.000
0.00

(el

0.0 -

0.0
0
0.00
0.0
0.00
.000
0.00
No

[C]

0.0
0.0
0
0.00
0.0
0.00
.000
0.00
No

[O]

0.0
0.0

0.00
0.0
0.00
.000
0.00
No

Weir Structures

[A] [B] [C] [D]

Crest Len ft 0.0 0.0 0.0 0.0
CrestEL ft = 0.00 0.00 0.00 0.00

n

Weir Coeff. = 0.00 0.00 0.00 0.00
Eqn.Exp. = 0.00 0.00 0.00 0.00
Multi-Stage = No No No No

Tailwater Elevation = 0.00 ft

Stage / Storage I’Discharge Table

Stage Storage Elevation

ft

0.00
1.00
2.00
3.00
4.00
5.00
5.50

99106_KING_JAMES_REACH - 010

cuft

0
19,441
41,849
67,380
96,191
128,440
145,898

ft

79.00
80.00
81.00
82.00
83.00
84.00
84.50

CivA

cfs

CivB

cfs

Note: All outflows have been analyzed under inlet and outlet control.

CivC ClvD WrA WrB WrC WrD Discharge
cfs cfs cfs cfs cfs cfs cfs

U 0.00
U — 0.00
0.00
0.00
0.00
e e e 0.00
T 0.00



Reservoir Report

Page 1

Reservoir No. 1 - Wet Pond

English

Pond Data
Pond storage is based on known contour areas
Stage / Storage Table
Stage Elevation Contour area Incr. Storage Total storage
ft ft sqft cuft cuft
0.00 72.00 3,967 0 0
1.00 73.00 5,007 4,487 4,487
2.00 74.00 6,121 5,564 10,051
3.00 75.00 7,305 6,713 16,764
3.99 75.99 8,556 7.851 24,615
4.00 76.00 13,203 109 24,724
5.00 77.00 14,740 13,972 38,695
6.00 78.00 16,340 15,540 54,235
7.00 79.00 17,997 17,169 71,404
Culvert / Orifice Structures Weir Structures

[A] [B] [C] I[D] [A] [B] [C] I[D]
Rise in = 0.0 0.0 0.0 0.0 CrestlLenft = 0.0 0.0 0.0 0.0
Span in = 0.0 0.0 0.0 0.0 CrestElL ft = 0.00 0.00 0.00 0.00
No.Barrels =0 0 0 0 Weir Coeff. = 0.00 0.00 0.00 0.00
invertEL. ft = 0.00 000 000 0.00 Eqn. Exp. = 0.00 0.00 0.00 0.00
Length ft = 0.0 0.0 0.0 0.0 Multi-Stage = No No No No
Slope % = 0.00 0.00 0.00 0.00
N-Value = .000 .000 .000 .000
Orif. Coeff. = 0.00 0.00 0.00 0.00 A
Multi-Stage = -—— No No No Tailwater Elevation = 0.00 ft

Note: All outflows have been analyzed under inlet and outiet control.

Stage / Storage / Discharge Table
Stage Storage Elevation CivA CivB CivC CivD WrA WrB WrC WrD Discharge
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
000 O 72.00 -— -— - - - - - -—- 0.00
1.00 4,487 73.00 - -— - . - - - - 0.00
2.00 10,051 74.00 - - —— - - - -— - 0.00
3.00 16,764 75.00 -— - -— — - - - -— 0.00
399 24615 75.99 -— -— . —— - - -— — 0.00
400 24,724 76.00 - — —— — - — -— -— 0.00
5.00 38,695 77.00 -— -— -— — _— — - — 0.00
6.00 54235 78.00 - - — - - — - — 0.00
7.00 71,404 79.00 - - - - — — — — 0.00
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IV. B N T PRACTT _

The Subdivision of King James Reach does not lie within a Resource Protection or
Management Area as designated by the City of Williamsburg. Therefore, no Best
Management Practice is required. However, CBPA calculations are included with this report
which demonstrate that Detention Facility #1 meets the required load removal requirement.
The dry portion of the pond satisfies a “Extended Dry Detention”, Design 2 facility and the
wet portion of the pond satisfies a “Wet Pond”, Design 6 facility. -

Subdivision of King James Reach
Stormwater Management Plan
Page -5-
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HASSELL & FOLKES, P.C. . Project:
Engineers, Surveyors & Planners Location:
Chesapeake, Virginia Date:

KING JAMES REACH
Williamsburg, Virginia
04/03/2000

CBPA - BEST MANAGEMENT PRACTICE CALCULATION

Page: 1 of 2

WORKSHEET A: NEW DEVELOPMENT BMP 1

1. Compile POST-DEVELOPMENT site specific data and determine site imperviousness.

CcA
Area = 20.61 Ac. 11,91,
Cr=CAA 058
I(Site) =142.86(Cr-0.2)= 54 %

2. Determine the average land cover conditions.

Use l(Watershed) = 16
Use C(Pre) = 0.26 mgfl

3. Determine need to continue.

I(Site) = 54 %
I(Watershed) = 16 %

If I(Site) <= (Watershed), STOP and submit analysis to this point.
If I(Site) > I(Watershed), CONTINUE -
4. Set constants.
P(J)v = 0.9 for all of Tidewater, Virginia
C =0.26 mgh
P = annual rainfall depth, 45 inches
5. Calculate the pre-development load L(Pre).
L(Pre) = [PxP(J)x{0.05+0.009x!(Watershed)]xC(Pre)xAx2.72]/12 =
6. Calculate the post-d;avelopment load L(Post).
L(Post) = [PxP(J)x[0.05+0.009xI(Site)xC(Post)xAx2.72}/12 =
7. Calculate the pollutant removal requirement (RR).
RR=L(Post) - L{Pre) . = 16.82
To determine the overall BMP efﬁci;ncy required (%RR) when sélecting BMP options:

% RR = [RR/L(Post)] x 100 = 64 %

99106_KING_JAMES_REACH - 013
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HASSELL & FOLKES, P.C.
Engineers, Surveyors & Planners
Chesapeake, Virginia

Project:
Location:
Date:

KING JAMES REACH
Williamsburg, Virginia
04/03/2000

CBPA - BEST MANAGEMENT PRACTICE CALCULATION

Page: 2 of 2

WORKSHEET C: COMPLIANCE

1. Calculate credits.

Selected

Option

Design 2

Design 6

Removal Load
Efficiency L(Post) - Removed
(%/100) (Ibs/yr) (lbslyr)
30 26.37 7.9
40 26.37 10.55

TOTAL 18.46

2. Total load removed > removal requirement, criteria satisfied.

LOAD REMOVAL
REMOVED REQUIRED
NEW DEVELOPMENT 18.46 16.82

WORKSHEET D: BMP DESIGN:

1. Use BMP/Design Option EXTENDED DETENTION
First-flush runoff volume detained for 6-12 hours

Enter |(Site) = 54 %

Enter Area = 2061 AC

40% Removal - 0.5 (Vol)

(Vol) = 1815 x I(Site) x A = 20,201

Use BMP/Design Option WET DETENTION
Permenant pool equal to 2.5 (Vol) = 4538 | 5 A

Enter I(Site) = 54 %

Enter Area = 2061 AC

40% Removal - 2.5 (Vol)

(Vol) = 4538 x i(Site) x A = 50,509
2. Detention Pond Design

Wet Pond

Available Volume: 71,404 cu.ft.

99106_KING_JAMES_REACH - 014
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2 - Reservoir - 2 Yr - Max. El. = 81.87 ft

Elev (ft)

10 15 20 25

Time (hrs)
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Structural BY[Ps For U-sz In
Chesapeake Bay Preservation Area

Average
Total P
Removal
Acceptable BIY[P Efficiency
A Extended Detention
(1) Design2(6-12): 3095
) First-flush runoff volume detained for 6-12 hours.
(2) Degsign 3 (24 hours): 4993
Runoff volume produced by 1.0 inch, detained for 24 hours.
(3) Design 4 (shallow marsh): RI
As in design 3, but with shallow marsh in bottom stage.
B. Ve Pond
(1) Design 5 (0.5 in/imp.ac):
‘Permanent pool equal to 0.5 inch storage per impervious 22re.
(2)  Design6(25V) ‘ ' N
 Permanent pool equal to 2.5 (Vr); where Vr=mean sterm muncl
(3)  Design7(4.0V) SRR
Permanent pool equal to 4.0 (Vr); approx. 2 weeks retaniizn,
. I~fiirziion
(1)  Dessign 8 (0.5 inimp.2c): 2738
Facility exfiltrates first-flush; 0.5 inch runoff/impervious zir2.
(2)  Design 9 (1.0 inimp.ac): 3035
Facility exdiltrates one inch runoff volume per impervious acre.
(3)  Design 10 (Z-year storm): €35
Facility exfiltrates all runoff, up to the 2 year design storm.
D. Low Mazintenance Landscaping/Vegetative Buffer Strip

(1)  Minimum ten (10) feet wide:
Landscape plan required.

These desigs
Runoff: A

Efficiency ratings are taken from John P. Hartigan, P.E., Three Steo Process for Evaluating
Compliancs with BMP Reauirements for Chesapeake Bay Preservation Areas, 1950,

ns are taken from Metropolitan Washington Council of Governments, Centrolling Urban
Practical Manual for Planning and Designing Urban BMP’s 1987.
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V. DESI TERIA AND METHODOLOGY

The Storm Sewer Design Computations, as described by the "VIRGINIA DEPARTMENT OF
TRANSPORTATION, DRAINAGE MANUAL,” were used to determine the size and slope of
the proposed drainage system. A hydraulic grade line analysis was performed using the
method described by the "VIRGINIA DEPARTMENT OF TRANSPORTATION, DRAINAGE
MANUAL,” to determine the effects of the hydraulic grade line on the proposed drainage
system. The size and capacity, of the proposed BMP, was determined using the InfeliSolve
. Hydraflow Hydrograph program. A drainage map is provided with these calculations.

In accordance with the Department of Public Works recent review dated March 24, 2000,
and the utilization of previously approved storm sewer calculations for Westgate
Condominiums, the weighted drainage coefficient (CA), and time of concentration (Tc) to
Detention Facility #1 has been revised. The revised CA = 0.58 with a T, = 23 minutes.
Previously submitted calculations were based upon a CA = 0.45 with a T, = 30 minutes.
Based upon the revised CA and T, the ten (10) year peak discharge is Q, = 3.81 cfs, HGL
= 82.67 which occurs 45 minutes after the beginning of the 10 year rain event. Furthermore,
the detained volume of storm water will be released over approximately a 23 hour period
through the existing outfall structure. Previously approved drainage calculations allowed Q,
= 3.9 cfs, HGL = 83.37 which occurred 29 minutes after the beginning of the 10 year rain
event.

VI. TAILWATER CALCULATIONS

Tailwater calculations, for the onsite storm system, are based on the InteliSolve Hydraflow
Hydrograph program’s results.

In the Reservoir Report, “Culvert / Orifice Structures” section, the outlet pipes are
denoted by: :

[A] - represents the existing 18" outfall pipe from the existing Detention Facility #1 at
Westgate Condominiums.

[B] - represents the existing 10" orifice in the existing Detention Facility #1 at Westgate
Condominiums.

Furthermore, in the Reservoir Report, “Weir Structures” section, the riser structure is
denoted by: '

[A] - represents the existing 48" riser with the 72" trash rack in the existing Detention Famhty

#1 at Westgate Condominiums.

Subdivision of King James Reach
Stormwater Management Plan
Page -10-
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The “Hydrograph Numbers” represent:

[1] - Developed flow to the expanded Detention Facility #1.

[2] - Developed flow from the expanded Detention Facility #1.

[3] - Existing (pre-developed) flow to James City County.

[4] - Developed direct runoff to James City County.

VIL. RESULTS

Our calculations indicate the following results:

»

2-year storm, the peak developed flow from the site, to James City County
is Q, = 0.75 cfs at 10 minutes, versus the peak pre-developed flow of Q, =
2.31 cfs at 30 minutes.

2-year storm, the peak developed flow from the Westgate Condominium
outfall pipe is Q, = 3.25 cfs at 44 minutes, HGL = 81.83'.

10-year storm, the peak developed flow from the site, to James City County
is Q, = 0.96 cfs at 10 minutes, versus the peak pre-developed flow of Q, =
3.23 cfs at 30 minutes.

10-year storm, the peak developed flow from the Westgate Condominium
outfall pipe is Q, = 3.81 cfs at 45 minutes, HGL = 82.67' versus the
previously approved peak flow of Q, = 3.90 cfs at 29 minutes, HGL =
83.37'. Furthermore, the detained volume of storm water will be released
over approximately a 23 hour period through the existing outfall structure.

100-year storm, the peak developed flow from the site, to James City County
is Q, =1.33 cfs at 10 minutes, versus the peak pre-developed flow of Q, =
4.58 cfs at 30 minutes.

100-year storm, the peak developed flow from the Westgate Condominium
outfall pipe is Q, = 5.84 cfs at 57 minutes, HGL = 83.70' versus the
previously approved peak flow of Q, = 9.8 cfs at 33 minutes, HGL = 84.33'.

Subdivision of King James Reach
Stormwater Management Plan

Page -11-
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VIII. RECOMMENDATIONS

1. The expansion of Detention Facility #1 will reduce and further delay the peak runoff
from the previously approved calculations submitted by AES Consulting Engineers
for Westgate Condominiums.

2. The detained volume of storm water will be released over approﬁmately a 23 hour
period through the existing outfall structure.

3. The expanded detention facility will permit a reduction of the drainage area that drains
- to James City County which could be a potential liability to the City of Williamsburg
and the subdivision of King James Reach Homeowners Association.

4. The existing dry detention facility will be converted to a wet pond which will become
a recreational amenity for both Westgate Condominiums and the Subdivision of King
James Reach.

5. Westgate Condominiums and the Subdivision of King James Reach do not lie within

the Resource Protection or Management Area, however, the wet pond will provide
improved water quality of water discharging from the site.

Subdivision of King James Reach
Stormwater Management Plan
Page -12-
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Cursory Review for the City of Williamsburg

JAMES CITY COUNTY ENVIRONMENTAL DIVISION REVIEW COMMENTS
KING JAMES REACH
CITY OF WILLIAMSBURG PLANNO. C-3-00

January 10, 1999 S*S'Y 'Dec’
Zoeo

These comments are suggestive and pertain to erosion and sediment control, stormwater management and
drainage associated with the James City County outfall portion of the development plan.

Erosion & Sediment Control Plan:

Temporary Sediment Basin # 2. No computations were provided for the design of temporary
sediment basin # 2. At the clearing and grubbing stage of the project the drainage area would appear
to be roughly 2.2 acres. The basin needs to be checked for adequacy for the largest drainage area
that will occur during the construction process. In addition, provide computations to show
temporary discharge from the basin’s 27-inch riser and 18-inch barrel during construction activities
(ie. site disturbed). Ensure temporary discharge will not exceed predevelopment allowables and will
meet adequate channel criteria for velocity and capacity.

Temporary Sediment Basin # 2. Sediment basin # 2 is directly located in the development/grading
area for townhome unit 40, 41 and 42. Show provisions for interim erosion and sediment control
once the temporary sediment basin is removed to construct the units.

Stormwater Management / Drainage:

3.

Stream Channel Protection. Site mapping does not show a defined channel at the JCC outfall
location. Provide computations to show that offsite discharge from the BMP is adequate for velocity
and capacity based on the 2- and 10-year event or incorporate the James City County stream channel
protection criteria for 1-year, 24 hour detention into the design (expansion) of the BMP.

Water Quality. The computations show that the facility meets 10-year design for quantity control at
the JCC outfall location; however, no computations were provided to show the expanded dry
detention BMP facility provides any water quality treatment at the JCC outfall point.

2-year Pond Design. The drainage study contains information showing the 10-year pre-development
discharge is not exceeded by the BMP release. However, no computations or routings were provided
to show the 2-year pre-development allowable discharge, the 2-year BMP outflow discharge or the
2-year design water surface elevation in the BMP. It appears there would be discharge from a 2-year
storm event as the storm’s water surface elevation is higher than the established JCC 12-inch outfall
pipe invert of El. 79.50.

Outlet Protection. Show dimensions and details for the outlet protection at the JCC outfall point.
Storm Drain Length. 324 feet of pipe length is shown between manhole structure # 40 and the JCC
outfall location. Generally for 12 inch pipe size, the maximum spacing between structures is 300

feet; therefore, an intermediate access structure should be required on this run of pipe.

Page 1 of 1

99106_KING_JAMES_REACH - 021



STORMWATER MANAGEMENT PLAN
FOR
KING JAMES REACH
WILLIAMSBURG, VIRGINIA

PROJECT NO. 98-132
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Summary of results

Storm Sewer Design & Hydraulic Grade
Line Calculations

BMP Calculations

Approved Patriot Village BMP
Calculations - Provided by:
AES CONSULTANT ENGINEERS

5248 OLDE TOWNE ROAD, SUITE #1
WILLIAMSBURG, VA 23188

Drainage Area Map



I. INTRODUCTION

The purpose of this development is to construct 102
residential town homes in 34 buildings. The proposed
development is adjacent to Patriot Village condominiums.
Currently, the majority of the site drains to the south
and is picked up by the dry pond located on the northwest
corner of the Patriot Village site. A portion of the
drainage from our site flows toward James City County.
As directed by the City of Williamsburg, a portion of the
runoff shall continue to drain toward James City County.
The existing dry pond on the Patriot Village site will be
enlarged to account for the developed runcff from our
site. The present outfall structure, in the existing dry
pond, will remain in place and continue to be utilized.
The flow through this structure will be held to present
capacity conditions or less. Additionally, a new outfall
will be constructed to account for the required flow to
James City County. The developed area that currently
flows directly to James City County will be intercepted
and directed to the expanded dry pond. This outfall, to
James City County will hold the capacity to predeveloped
or less.

ITI. SITE CHARACTERISTICS

The proposed site consists of $14.8 acres to be
subdivided. The site is heavily wooded with rolling
topography. The site is west of Richmond Road (Route
60), just south of James City County, in the City of
Williamsburg, Virginia.

III. CRITERI D_METHO GY

The Storm Sewer Design Computations, as described by the
"VIRGINIA DEPARTMENT OF TRANSPORTATION, DRAINAGE MANUAL,”
were used to determine the size and slope of the proposed
drainage system. A hydraulic grade line analysis was
performed using the method described by the "VIRGINIA
DEPARTMENT (OF TRANSPORTATION, DRAINAGE MANUAL,” to
determine the effects of the hydraulic grade line on the
proposed drainage system. The size and capacity, of the
proposed BMP, was determined using the InteliSolve
Hydraflow Hydrograph program. A drainage map 1s provided
with these calculations.
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IV. TAILWATER CALC TIONS

Tailwater calculations, for the onsite storm system, are
based on the InteliSolve Hydraflow Hydrograph program’s
results. In the Reservoir Report, the “Culvert / Orifice
Structures” are represented by:

[A] represents the existing 18" outfall pipe from the
existing BMP at Patriot Village.

[B] represents the existing 10" orifice in the existing
BMP at Patriot Village.

[C] represents the proposed 12" outfall pipe from the
propose BMP expansion to James City County.

Qur calculations show:

> for a 2-year storm, the developed flow from the
site, to James City County is 2.39 cfs compared to
2.31 cfs for pre-developed flow. The developed
flow to the Patriot Village site, for a 2-year
storm, is 2.61 cfs, at elevation 83.17.

> for a 10-year storm, the developed flow from the
site, to James City County is 2.81 cfs compared to
3.23 cfs for pre-developed flow. The developed
flow to the Patriot Village site, for a 1l0-year
storm, is 3.22 cfs, at elevation 82.11, compared to
3.90 cfs for existing conditions.

> for a 100-year storm, the developed flow from the
site, to James City County is 3.30 cfs compared to
4.58 cfs for pre-developed flow. The developed
flow to the Patriot Village site, for a 100-year
storm, is 3.83 cfs, at elevation 83.17.

V. RE RE A N

The AES CONSULTANT ENGINEERS calculations have been
included with this submittal, for reference. Dry Pond #
1 in the Patriot Village calculations refers to the
original BMP in question. The developed drainage, to the
Patriot Village site, will be less than the allowable
flow through the site. The previously approved AES
CONSULTANT ENGINEERS calculations allowed a peak
discharge of 3.9 cfs for a 10-year storm. The BMP
expansion releases a peak discharge of 3.21 cfs for a 10-
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year storm. The predeveloped flow, toward James City
County, for a 2-year storm, is 2.31 cfs, the developed
flow rate, for a 2-year storm, is 2.39 cfs. This slight
increase in flow is first detained in the expanded BMP
before traveling through a pipe and discharged over a
stone rip-rap energy dissipater. The predeveloped flow,
toward James City County, for a 10-year storm, is 3.23
cfs, the developed flow rate, for a 10-year storm, is
2.81 cfs. The predeveloped flow, toward James City
County, for a 100-year storm, is 4.58 cfs, the developed
flow rate, for a 100-year storm, is 3.30 cfs. This
decrease in flow should help reduce the possible risk of
downstream flooding during more severe storm events.
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KING JAMES REACH

ON-SITE STORM SEWER DESIGN CALCULATIONS

Prepared by:

H ELL & FOL P.
325 Volvo Parkway
Chesapeake, Virginia 23320
(757) 547-9531
(757) 547-9481 (FAX)
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Fle: STORMIAXLS

Project: King James Reach Hassell & Folkes, P.C.
Location: Willlamsburg, Virglnia 325 Volvo Parkway
Design: RWC/GRD Chesapeake, Virginia 23320
Date: 24-Oct-99
Revision: 10-Jan-00
¥Yr, Storm: 10
NValue: 0.013 RCP
0.012 PE
System: 1-18 STORM SEWER DESIGN COMPUTATIONS
Sheet#: 1A N
FROM TO AREA RUN-OFF CxA INLET RAIN RUNOFF INVERT ELEV, LENGTH | SLOPE PIPE VEL. CAP, FLOW
DRAIN COEFF, _ TIME FALL DIAM. TIME
POINT POINT AC (o] INCR. | ACCUM. MIN. INCHES INCR. ACCUM. upP LOW FT. FTJFT. INCHES FT./SEC CFS MIN. NOTES
[Enter] {Enter) [Enter] {Enter] [Enter] [Enter] [Enter] [Enter] »
1 2 0.605 0.20 0.12 0.12 14.50 5.32 0.64 0.64 83.00 82.08 17 0.0026 12 2.50 1.96 8.1 PE
2 3 0.386 0.38 0.16 0.27 14.61 5.30 0.78 1.42 82.96 82.88 33 0.0023 15 2.50 3.07 0.22 RCP
3A 3 3.368 0.75 253 2.53 10.00 6.00 15.16 15.18 82.94 82.88 25 0.0024 27 3.81 15.18 0.11 RCP
3 4 0.884 0.65 0.57 3,37 14.83 827 3.03 17.76 82.88 82.66 118 0.0019 30 3.62 17.76 0.54 RCP
4 5 0.000 0.00 0.00 3.37 15.38 5.20 0.00 17.52 82.66 82.48 99 0.0018 30 3.57 17.52 0.46 RCP
5 6 0.000 0.00 0.00 3.37 15.84 5.14 0.00 17.32 82.48 82.02 258 0.0018 30 3.53 17.32 1.22 RCP
6 7 0.0DO 0.00 0.00 3.37 17.06 4.99 0.00 16.82 82.02 81.86 a3 0.0017 30 3.43 16.82 0.45 RCP
7 1" 1.231 0.57 0.70 4.07 17.51 4.94 3.47 20.11 81.86 81.71 61 0.0024 30 410 20.11 0.25 RCP
8 9 0.209 0.29 0.06 0.08 14.00 4.38 0.33 0.33 85.40 85.33 27 0.0026 12 2.50 1.96 0.18 PE
9 10 0.403 0.70 0.28 0,34 14,18 §.36 1.51 1.84 85.33 85.25 33 0.0023 15 2.50 3.07 0.22 RCP
10 1 0.184 0.37 0.07 0.41 14.40 5.33 0.38 2.21 85.25 85.18 32 0.0023 15 | 2.50 3.07 0.21 RCP
11 12 0.000 0.00 0700 4.48 19.60 4.71 0.00 21.12 81.71 81.48 86 0.0027 30 4.30 21.12 0.33 RCP
12 13 0.000 0.00 0.00 4.48 19.93 487 0.00 20.96 81.48 81.01 180 0.0026 30 A27 20.96 0.70 RCP
13 14 0.000 0.00 0.00 4.48 20.64 4.60 0.00 20.84 81.01 80.8B8 81 0.0025 30 4.20 20.64 0.24 RCP
14 17 0.410 0.50 0.21 4.69 20.88 4.58 0.94 21.47 80.86 80.89 159 0.0010 36 3.04 21.47 0.87 RCP
15 18 0.872 0.62 0.54 0.54 10.60 §.90 3.19 3.19 86.55 86.47 33 0.0025 15 5.60 3.19 0.21 RCP
16 17 0.382 0.48 0.18 0.73 12.50 5.60 1.08 410 86.47 86.22 61 0.0041 15 3.34 4.10 0.30 RCP
17 18 0.000 0.00 0.00 5.42 2175 4.49 0.00 2436 80.69 80.54 111 0.0013 36 3.45 24,36 0.54 RCPR
18 BMP 0.366 0.28 0.10 5.52 22,29 4.44 0.44 24.52 79.43 79.00 a8 0.6014 36 3.47 24.52 0.47 RCP
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Flle: STORM3A.XLS

Project: King James Reach Hassell & Folkes, P.C.
Location: Williamsburg, Virginia 326 Volvo Parkway
Design: RWC/GRD Chesapeake, Virginia 23320
Date: 24-Oct-99

Revision: 10-Jan-00
Yr. Storm: 10 .
N Value: 0.013 RCP

0.012 PE
System: 1-18 STORM SEWER DESIGN COMPUTATIONS
Sheet #: 2A
Enter Tailwater Elevation (ft.) ? BMP 2 82.11
90 deg K=0.70 70 deg K=0.61 50 deg K=0.47 30 deg K=0.28 20 deg K=0.16
80 deg K=0.66 60 deg K=0.55 40 deg K=0.38 25 deg K=0.22 15 deg K=0.10
FROM TO M.H. INLET QIN PIPE ANGLE VIN F.LEE. H.G.E. HF HO Hi HD HT BHT SHT H
PT. PT. SHAPE (cfs) DIA. K" (fps)
[Enter] [Enter] {Enter] [Enter} [Enter} [Enter]
1 2 N Y 0.00 0 0.00 0,00 87.17 86.63 0.04 0.02 0.00 0.00 0.02 0.01 0.01 0.02
2 3 N Y 0.64 12 0.00 0.82 87.79 86.87 0.08 0.02 0.00 0.00 0.03 0.01 0.01 0.02
3A 3 N Y 0.00 0 0.00 0,00 87.50 86.58 0.06 0.06 0.00 0.00 0.06 0.02 0.03 0.05
3 4 N Y 15.16 27 0.70 3.81 87.79 86.47 0.22 0.05 0.08 0.16 0.29 0.09 0.14 0.23
4 5 Y Y 17.76 30 0.10 3.82 89.45 86.02 0.18 0.05 0.07 0.02 0.14 0.00 0.07 0.07
5 6 Y Y 17.52 30 0.16 3.57 90.61 85.77 0.46 0.05 0.07 0.03 0.156 0.00 0.07 0.07
8 7 Y Y 17.32 30 0.47 3.53 91.20 85.23 0.16 0.05 0.07 0.09 0.20 0.00 0.10 0.10
7 11 N Y 0.00 0 0.00 0.00 90.33 84.97 0.15 0.07 0.00 0.00 0.07 0.02 0.03 0.05
8 9 N Y 0.00 0 0.00 0.00 89.00 86.53 0.07 0.02 0.00 0.00 0.02 0.01 0.01 0.02
9 10 N Y 0.33 12 0.00 0.42 89.35 86.44 0.08 0.02 0.00 0.00 0.03 0.01 0.01 0.02
10 11 N Y 20.11 30 0.00 4.10 89.35 86.35 0.07 0.02 0.08 0.00 012 0.03 0.06 0.09
11 12 Y Y rival 15 0.16 1.80 90.76 84.77 0.23 0.07 0.02 0.01 0.10 0.00 0.05 0.05
12 13 Y Y 21.12 30 0.22 4.30 92.65 84.50 0.47 0.07 0.10 0.06 0.23 Q.00 0.12 0.12
13 14 Y Y 20.98 30 0.38 427 92.14 83.91 0.15 0.07 0.10 0.11 0.28 0.00 0.14 0.14
14 17 N Y 20.96 30 0.70 4.27 91.45 83.61 0.16 0.04 Q.10 0.20 0.33 0.10 0.17 0.27
18 16 N Y 0.00 0 0.00 0.00 89.95 87.67 0.08 0.03 0.00 0.00 0.03 0.01 0.01 0.02
16 17 N Y 3.19 15 0.47 2.60 89.95 87.57 0.25 0.04 0.04 0.05 0.13 0.04 0.06 0.10
17 18 Y Y 21.47 36 0.61 3.04 91.35 83.18 0.15 0.05 0.05 0.09 0.18 0.00 0.09 0.09
18 BMP N Y 2436 36 0.47 3.45 $0.00 82.40 0.13 0.05 0.08 0.08 0.20 0.06 0.10 0.16
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File: STORM3A.XLS
Project: King James Reach
Location: Williamsburg, Virginia
Design: RWC/GRD

Date: 24-Oct-99

HASSELL & FOLKES, P.C.
325 Volvo Parkway
Chesapeake, Virginia 23320

INLET CAPACITY CALCULATIONS

-

Enter Yr. Storm: 10

Enter "n" Value: 0.015

Pvmt. X-slope: 0.0208

CURB INLET IN SAG INLET # 2
Enter Area: 0.386 Ac.
Enter Run-off Coeff.: 0.38

Enter Inlet Time: 10 min.
INTENSITY: 5.93 in.hr.
RUNOFF "Q"(cfs): 0.87 cfs.
Enter Upstream overflow: 0.00 cfs.
TOTAL "Q"(cfs): 0.87 c.fs.
Enter Pvmt. X-slope: 0.0208 Ft./Ft.
Enter Gutter X-slope: 0.0833 Ft./Ft.
Enter Width of gutter: 2.0 Ft.
Enter Opening Height: 0.4583 Ft.
Enter Opening Length: 2.500 Ft.
Enter No. of Basins: 1
TOTAL LENGTH OF OPENING: 2.500 Ft.
DEPTH = 0.16 Ft.
CHECK FOR dth<=12 0.34
SPREAD (T) = 1.88 Ft
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CURB INLET IN SAG INLET # 3
Enter Area: 0.884 Ac.
Enter Run-off Coeff.: 0.65

Enter Inlet Time: 10 min.
INTENSITY: 5.93 in.jtr.
RUNOFF "Q"(cfs): 341 cfs.
Enter Upstream overflow: 0.00 cfs.
TOTAL "Q"(cfs): 341 cfs.
Enter Pvmt. X-slope: 0.0208 Ft./Ft.
Enter Gutter X-slope: 0.0833 Ft./Ft.
Enter Width of gutter: 2.0 Ft
Enter Opening Height: 0.4583 Ft.
Enter Opening Length: 6.000 Ft.
Enter No. of Basins: 1
TOTAL LENGTH OF OPENING: 6.000 Ft.
DEPTH = 0.29 Ft.
CHECK FOR d/h <= 1.2 063
SPREAD (T) = 7.82 Ft.



CURB INLET IN SAG INLET # 7
Enter Area: 1.231 Ac.
Enter Run-off Coeff.: 0.57
Enter inlet Time: 10 min.
INTENSITY: 5.93 in.jhr.
RUNOFF "Q"(cfs): 416 cfs.
Enter Upstream overflow: 0.00 cfs.
TOTAL "Q"(cfs): 416 cfs.
Enter Pvmt. X-slope: 0.0208 Ft./Ft.
Enter Gutter X-slope: 0.0833 Ft./Ft.
Enter Width of gutter: 2.0 Ft
Enter Opening Height: 0.4583 Ft.
Enter Opening Length: 6.000 Ft.
Enter No. of Basins: 1
TOTAL LENGTH OF OPENING: 6.000 Ft.
DEPTH = 0.33 Ft.
CHECK FOR d/h <= 1.2 0.72
SPREAD (T) = 9.79 Ft.
CURB INLET ON GRADE INLET # 10
Enter Area: 0.194 Ac.
Enter Run-off Coeff_: 0.37
Enter Inlet Time: 10 min.
INTENSITY: 5.93 inJhr.
RUNOFF "Q"(cfs): 043 cfs.
Enter Upstream overflow: 0.00 cfs.
TOTAL "Q"(cfs): 043 cfis.
Enter Gutter slope (S): 0.0050 Ft./Ft.
Enter Pvmt. X-slope (Sx): 0.0208 Ft/Ft.
Enter Gutter X-slope (Sw): 0.0833 Ft./Ft.
Enter Width of gutter: 2.0 Ft
SPREAD (T) = 568 Ft.
DEPTH = 0.29 Ft
WIT = 0.3524
Sw/Sx= 4.00
From CHART 10 enter Eo: 0.85
Enter Local Depression: 1.00 in.
a = 12(w)(Sw-Sx)

+loc. dep.= 2.50 in.
Sw=all2w= 0.1042
Se = Sx+ S'wEo = 0.1093
OPENING LENGTH REQ'D.: 4.01 Ft
Enter Opening Length: 4.00 Ft
EFFICIENCY: 100.00%
FLOW INTERCEPTED: 043 cfs.
CARRY OVER: 0.00 cfs.
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CURB INLET ON GRADE INLET # 9
Enter Area: 0403 Ac.
Enter Run-off Coeff.. 0.70
Enter Inlet Time: 10 min.
INTENSITY: 5.93 in.jhr.
RUNOFF "Q"(cfs): 167 cfs.
Enter Upstream overflow: 0.00 cfs.
TOTAL "Q"(cfs): 167 cfs.
Enter Gutter slope (S): 0.0050 Ft./Ft.
Enter Pvmt. X-slope (Sx): 0.0208 Ft./Ft.
Enter Gutter X-slope (Sw): 0.0833 Ft./Ft.
Enter Width of gutter: 20 Ft
SPREAD (T) = 948 Ft.
DEPTH = 0.36 Ft.
WIT = 0.2109
Sw/Sx= 4,00
From CHART 10 enter Eo: 0.62
Enter Local Depression: 1.00 in.
a = 12(w)(Sw-Sx)

+loc. dep.= 250 in.
S'w=al2w= 0.1042
Se=8x+S'wEo = 0.0854
OPENING LENGTH REQ'D.: 8.26 Ft.
Enter Opening Length: 6.00 Ft.
EFFICIENCY: 90.28%
FLOW INTERCEPTED: 1.51 cfs.
CARRY OVER: 0.16 cfs.
CURB INLET IN SAG INLET # 14
Enter Area: 0.410 Ac.
Enter Run-off Coeff.; 0.50
Enter Inlet Time: 10 min.
INTENSITY: 5.93 inJhr.
RUNOFF "Q"(cfs): 1.22 cfs.
Enter Upstream overflow: 0.00 cfs.
TOTAL "Q"(cfs): 1.22 cfs.
Enter Pvmt. X-slope: 0.0208 Ft./Ft.
Enter Gutter X-slope: 0.0833 Ft/Ft.
Enter Width of gutter: 20 Ft
Enter Opening Height: 0.4583 Ft.
Enter Opening Length: 2.500 Ft.
Enter No. of Basins: 1
TOTAL LENGTH OF OPENING: 2.500 Ft.
DEPTH = 0.20 Ft.
CHECK FOR dh<=1.2 0.43

3.40 Ft

SPREAD (T) =



CURB INLET ON GRADE INLET # 15
Enter Area: 0.872 Ac.
Enter Run-off Coeff.: 0.62
Enter Inlet Time: 10 min.
INTENSITY: 5.93 in.jhr.
RUNOFF "Q"(cfs): 3.21 cfs.
Enter Upstream overflow: 0.00 cfs.
TOTAL "Q"(cfs): 3.21 cofs.
Enter Gutter slope (S): 0.0058 Ft./Fi.
Enter Pvmt. X-slope (Sx): 0.0208 Ft./Ft.
Enter Guiter X-slope (Sw): 0.0833 Ft./Ft.
Enter Width of gutter: 20 Ft.
SPREAD (T) = 11.77 Ft.
DEPTH = 0.41 Ft
WIT = 0.1699
SwiSx= 4.00
From CHART 10 enter Eo: 0.50
Enter Local Depression: 1.00 in.
a = 12(w){(Sw-Sx)

+Joc. dep.= 2.50 in.
Sw=all2w= 0.1042
Se =Sx + S'wEo = 0.0729
OPENING LENGTH REQ'D.: 1249 Ft
Enter Opening Length: 12.00 Ft.
EFFICIENCY: 99.71%
FLOW INTERCEPTED: 3.20 cfs.
CARRY OVER: 0.01 cfs.
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CURB INLET ON GRADE INLET # 16
Enter Area: 0.392 Ac.
Enter Run-off Coeff.: 0.49
Enter Inlet Time: 10 min.
INTENSITY: : 5.93 in.hr.
RUNOFF "Q"(cfs): 1.14 cfs.
Enter Upstream overflow: 0.00 cfs.
TOTAL "Q"(cfs): 1.14 cfs.
Enter Gutter slope (S): 0.0058 Ft./Ft.
Enter Pvmt. X-slope (Sx): 0.0208 Ft./Ft.
Enter Gutter X-slope (Sw): 0.0833 Ft/Ft.
Enter Width of gutter: 20 Ft
SPREAD (T) = 7.98 Ft.
DEPTH = 0.33 Ft.
WIT = 0.2505
Sw/Sx= 4.00
From CHART 10 enter Eo: 0.70
Enter Local Depression: 1.00 in.
a = 12(w)(Sw-Sx)

+ loc. dep.= 250 in.
S'w=alt2w= 0.1042
Se = Sx + S'wEko = 0.0937
OPENING LENGTH REQ'D.: 6.95 Ft.
Enter Opening Length: 6.00 Ft
EFFICIENCY: 97.21%
FLOW INTERCEPTED: 1.11 cfs.
CARRY OVER: 0.03 cfs.



— 1000 )

— 900 35 —

- 800 R

— 700 Q ]

L 600 g 30

- | % -

B 500 Paved _|___ ¢ 7

— 400 = o5

| -8 i

E 300 'S

R ' —L—L—.7 |

B Bare [O 50 - $

200 Soil ’*_-E-'é —

D Lo [ iE

N Grass [LoO- .5 =

B NSurface | < W a
L_J = Z =
e : Grass | O 38 (w
zE |OOSurfcce;”\ MS /|57§
o 80 Dense = 20 17 = = 3.5
xcl Grass N - 10

L 2 5
=L 70 AN 5.0 4 n :
w [ 3 ~ ~ 15 =
Oh 50 f:t(}‘?:. z h 204 a . é
= ‘ S
;’: 40 221wl IO-8
I -
g n 30 g E
L N , . 12

L Lo 155 Thro gutter ne 26 4= [0min 8-

- T, = 4.5mun 7~

i | Y ¢ E

L 1O | 6 —

L=so OVERLAND FLOW TIME

REPRINTED WITH PERMISSION FROM “DATA BOOK FOR CIVIL ENGINEERS" VOL. I - DESIGN

99106_KING:_JAMES_REACH - 033

2wp EDITION (1951) BY E.E. SEELYE
1-13€




FIG. 1.5.1.1 S'TQ\)C:‘UQE n:“?)}’\

- 1000 =
— 900 35
— 800 .
C 700 N N
C 3 7
[ 600 g 50 7
i ® i
900 pgved | .
- 400 S 25
L : LD 8 -
- o
o A O o
v AwAY) ) i
- w7 AN T
B Bare [© 20— (é)
(o] _—E—.é R
AN 200 Poor r“—‘ 13
- =
N Grass Q-5 1=
— NSurface 1 < ) =
il Average | = " 10
W : Grass | O o 53
- 100 Surface y\ 5 _o_, =
= E_ 90 5 3 E m/ - - -
o ense Z
Tr 80 Grass 1L 2 ™\ NS 12
~C 710 AN & <
L 60 3 AN N\ e
- ~J
S 50 S N L Z
© o6 L
_F C=015 S
2E a0 (351 2
= -
ol o 30 -
St -
Wl N 2
—+ ' | 1.8
N 20 ’;A%QME [r(/: !D“"\‘mﬁ\ ]
- ¢ 7 ]
e 6 —
-7 3o OVERLAND FLOW TIME

REPRINTED WITH PERMISSION FROM “DATA BOOK FOR GIVIL ENGINEERS" VOL. I- DESIGN

99106_KING_-JAMES_REACH - 034

2wo EDITION (1951) BY E.E SEELYE
1-13 €




STRUCTUEE * 8

FIG. 1.5.1.1

— 1000 '

— 900 357

800 -

— 700 g ]

— 600 N 30 -

i 0 . .

B 500 Paved _|___ ¢ . .

= -

— 400 - Z 25

- -8— .8 -

— 300 5 .

- | o i

- Bare [O 20 w

,\ 200 Saoil '—_i—'b R ;

- Poor 42

N Grass |oO-.5 s
— L NSurface | < W i
Ll % = =
Ll Average | - 4 3 0.5 4, ]
W - Grass i = 5 ¢
zp 100°¥ERE N S 9739 IPAE o

- 20 TN =z 2049
o - 80 Dense © ‘ :// &
b 7o U9 \\\\\ 5042 z
VL 60 9 e lO-E O 1
w [ 3 \ ~ - E:J 2
s 50 oS el 20a 13
- (7 0y | S
- 40 £=2.31 108
Tl i
o 39 ol
=4 1=
w il <
1 ' 3 g —

— 20 ‘C: 'L’Dm;ﬂ

! 7

L ,l 0 1 | 6 —
L=125 OVERLAND FLOW TIME

REPRINTED WITH

99106_KING_JAMES_REACH - 035

2up EDITION (1951) BY E.E.SEELYE

1-13 €

PERMISSION FROM "DATA BOOK FOR GiViL ENGINEERS" VOL. I - DESIGN




FIG. 1.5.1.1

OVERLAND FLOW TIME

STRUcruZe F o
- 1000 :
~ 900 35—
— 800 _
— 700 8 ]
- 600 g 30 -
=U -
B 500 Paved | __ 4 -
— 400 ’g 05 —
i X i
— 300 -z
N ‘ — .7
w i
- Bare [© 8
R 200 Soll __‘Y.é — cé
- Poor i 42
N Grass [oO-.5 =
— L NSurface |
L ' e | < z
wl SG;GS '—_5—"4 L u
- 100 urtace 0 o —
e - .3 - -
a - g0 Dense pd
. Grass | > ™\ = 2
— 70 RN 04Z =
s 50 g ~L { & =
Cl (=070 20qa 1
ot - Z
= i 40 {,: PAR 1O — 8
— |
z[ g
L pd
_J » . - 8 ] —
- 20 ]60 Theo 501'{‘@./!( pn @Z.§£F5 = 0T min |
! 7
T{/: lqé VH‘A ]
§
— ¢ | O 6 p—
L=1b0

REPRINTED WITH PERMISSION FROM “DATA BOOK FOR CIVIL ENGINEERS" VOL. I- DESIGN
2xp EDITION (195!1) BY E.E.SEELYE

99106_KING_JAMES_REACH - 036

1-13€E
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. STORM2A XLS
Project: King James Reach Hassell & Folkes, P.C.
Location: Williamsburg, Virginia 325 Volvo Parkway
Deslign: RWC/GRD Chesapeake, Virginla 23320
Date: 24-Oct-99

Revision: 10-Jan-00

Yr. Storm: 10
N Value:  0.013 RCP

0.012 PE
System: 19-30 STORM SEWER DESIGN COMPUTATIONS

Sheet #: 1A

FROM TO AREA RUN-OFF CxA INLET RAIN RUNOFF INVERT | ELEV. | LENGTH ]| SLOPE PIPE VEL, CAP. FLOW

DRAIN COEFF, TIME FALL DIAM. TIME

POINT POINT AC C INCR, | ACCUM. MIN. INCHES INCR. | ACCUM. UP LOW FT. FT.FT. INCHES FTJSEC CFS MIN. NOTES

[Enter] [Enter] [Enter] [Enter] [Enter] [Enter] {Enter] {Enter] 1
19 20 1,861 0.70 1.32 1.32 10.00 6.00 7.94 7.94 84.00 83.55 92 0.0049 18 4.49 7.94 0.34 PE
20 21 0.036 0.53 0.02 1.34 10.34 5.94 0.11 7.98 83.55 83.40 31 0.0049 18 4.52 7.98 0.11 PE
21 22 0.765 0.67 0,51 1.86 10.48 8.92 3.04 10.99 83.40 83.32 33 0.0024 24 3.50 10.99 0.186 RCP
22 23 1.022 0.46 0.47 233 10.61 5.90 277 13.71 83.32 82.95 189 0.0020 27 3.45 13.71 0.91 RCP
23 24 0.000 04.00 0.00 2,33 11.53 5.75 0.00 13.37 82.95 82,75 104 0.0019 27 3.36 13.37 0.52 RCP
24 25 0.445 0.46 0,20 2.53 12.04 5.67 1.16 14.34 80.12 79.87 116 0.0022 27 3.61 14.34 0.54 RCP
25 26 0.529 0.46 0.24 77 12.58 5.59 1.36 15.50 79.87 79.66 85 0.0025 27 3.90 15.50 0.36 RCP
26 27 0.875 0.46 0.40 3.18 12.94 5.53 2.23 17.58 79.66 79.43 123 0.0018 30 3.58 17.58 0.57 RCP
27 28 0.681 0.48 0.31 3,49 13.51 5.45 1.7 19.03 79.29 79.19 121 0.0008 36 2.69 19.03 0.78 RCP
28 29 0.285 0.46 0.13 3,62 14.26 5.35 0.70 18.36 79.19 79.12 83 0.0008 36 2.74 19.36 0.50 RCP
29 30 0.266 0.46 0.12 3.74 14.77 5.28 0.65 19.76 79.12 79.03 122 0.0007 36 2.80 19.76 0.73 PE
30 BMP 0.000 0.00 0.00 3.74 15.49 5.19 0.00 19.41 79.03 79.00 48 0.0007 36 2.75 19.41 0.29 PE
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File: STORM2AXLS

Project: King James Reach Hassell & Folkes, P.C.
Location: Williamsburg, Virginia 326 Volvo Parkway

Design: RWC/GRD Chesapeake, Virginia 23320

Date: 24-Oct-99
Revision: 10-Jan-00
Yr. Storm: 10
N Value: 0.013 RCP
0.012 PE
System: 19-30 STORM SEWER DESIGN COMPUTATIONS
Sheset #. 2A
Enter Tailwater Elevation (ft.) ? BMP 82.11
90 deg K=0.70 70 deg K=0.61 50 deg K=0.47 30 deg K=0.28 20 deg K=0.16
80 deg K=0.66 60 deg K=0.55 40 deg K=0.38 25 deg K=0.22 15 deg K=0.10
FROM TO M.H. INLET QIN PIPE ANGLE ViN F.L.E. HG.E. HF HO Hi HD HT 3HT SHT H
PT. PT. SHAPE (cfs) - DiA. K" (fps)
[Enter} [Enter} [Enter] [Enter) [Enter] [Enter}

19 20 N Y 0.00 0 0.00 0.00 87.50 86.65 0.45 0.08 0.00 0.00 0.08 0.02 0.04 0,06
20 21 N Y 7.94 18 047 4.49 88.00 86.13 0.15 0.08 0.11 0.15 0.34 0.10 0.17 0.27
21 22 N Y 798 | 18 0.38 452 87.82 85.71 0.08 0.05 0.11 0.12 0.28 0.08 0.14 0.22
22 23 N Y 10.99 24 0.61 3.50 87.82 85.41 0.37 0.05 0.07 0.12 0.23 0.07 0.11 0.18
23 24 Y Y 13711 27 0.61 3.45 90.80 84.86 0.19 0.04 0.06 0.11 0.22 0.00 0.11 0.11
24 25 N Y 13.37 27 0.00 3.36 86.50 83.63 0.25 0.05 0.06 0.00 0.11 0.03 0.08 0.09
25 26 N Y 14.34 27 0.00 3.61 84.34 83.29 0.21 0.08 0.07 0.00 0.13 0.04 0.06 0.10
26 27 N Y 15.50 27 0.00 3.80 84.34 82.97 0.23 0.05 0.08 0.00 0.13 0.04 0.07 0.11
27 28 N Y 17.58 30 0.00 3.58 85.00 82.64 0.10 0.03 0.07 Q.00 0.10 0.03 0.05 0.08
28 29 N Y 19.03 36 0.00 2.69 89.45 82.48 0.07 0.03 0.04 0.00 0.07 0.02 0.03 0.0
29 30 N Y 19.36 36 0.00 2.74 89.45 82.34 0.09 0.03 0.04 0.00 0.07 0.02 0.04 Q.06
30 8MP Y Y 19.76 36 0.10 2.80 87.10 82.19 0.03 0.03 0.04 0.0t 0.08 0.00 0.04 0.04
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File: STORM2AXLS
Project: King James Reach
Locaticn: Williamsburg, Virginia
Design: RWC/GRD

Date: 24-Oct-99

HASSELL & FOLKES, P.C.
325 Volvo Parkway
Chesapeake, Virginia 23320

INLET CAPACITY CALCULATIONS

-

Enter Yr. Storm: 10

Enter "n" Value: 0.015

Pvmt. X-slope: 0.0208

CURB INLET IN SAG INLET # 21
Enter Area: 0.765 Ac.
Enter Run-off Coeff.: 0.67

Enter Inlet Time: 10 min.
INTENSITY: 5.93 in./hr.
RUNOFF "Q"(cfs): 3.04 cfs.
Enter Upstream overflow: 0.00 cfs.
TOTAL "Q"(cfs): 3.04 cfs.
Enter Pvmt. X-slope: 0.0208 Ft./Ft.
Enter Gutter X-slope: 0.0833 Fi/Ft.
Enter Width of gutter: 20 Ft.
Enter Opening Height: 0.4583 Ft.
Enter Opening Length: 4.000 Ft
Enter No. of Basins: 1
TOTAL LENGTH OF OPENING: 4,000 Ft.
DEPTH = 0.31 Ft
CHECK FOR d/h <= 1.2 0.68
SPREAD (T) = 8.97 Ft
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CURB INLET IN SAG INLET # 22
Enter Area: 1.022 Ac.
Enter Run-off Coeff.; 0.46

Enter Inlet Time: 10 min.
INTENSITY: 5.93 in./hr.
RUNOFF "Q"(cfs): 279 cfs.
Enter Upstream overflow: 0.00 cfs.
TOTAL "Q"(cfs): 279 cfs.
Enter Pvmt. X-slope: 0.0208 Ft./Ft.
Enter Gutter X-slope: 0.0833 Ft./Ft.
Enter Width of gutter: 2.0 Ft
Enter Opening Height: 0.4583 Ft.
Enter Opening Length: 4000 Ft
Enter No. of Basins: 1
TOTAL LENGTH OF OPENING: 4.000 Ft.
DEPTH = 0.29 Ft.
CHECK FOR dh <= 12 0.64
SPREAD (T) = 8.13 Ft
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CURB INLET IN SAG INLET # 25
Enter Area: 0.529 Ac.
Enter Run-off Coeff.: 0.46

Enter Inlet Time: 10 min.
INTENSITY: 5.93 in./hr.
RUNOFF "Q"(cfs): 1.44 cfs.
Enter Upstream overflow: 0.16 c.fs.
TOTAL "Q"(cfs): 1.61 cfs.
Enter Pvmt. X-slope: 0.0100 Ft./Ft.
Enter Gutter X-slope: 0.0833 FtJFt.
Enter Width of gutter: 2.0 Ft
Enter Opening Height: 0.4583 Ft.
Enter Opening Length: 2.500 Ft.
Enter No. of Basins: 1
TOTAL LENGTH OF OPENING: 2.500 Ft
DEPTH = 0.24 Ft
CHECK FOR d/h <= 1.2 0.51
SPREAD (T) = 891 Ft.
CURB INLET IN SAG INLET # 28
Enter Area: 0.285 Ac.
Enter Run-off Coeff.: 0.46

Enter Inlet Time: 10 min.
INTENSITY: 5.93 in.jr.
RUNOFF "Q"(cfs): 0.78 cfs.
Enter Upstream overflow: 0.00 cfs.
TOTAL "Q"(cfs): 0.78 cfs.
Enter Pvmt. X-slope: 0.0100 Ft./Ft.
Enter Gutter X-slope: 0.0833 Ft./Ft.
Enter Width of gutter: 2.0 Ft
Enter Opening Height: 0.4583 Ft.
Enter Opening Length: 2500 Ft.

. Enter No. of Basins: 1
TOTAL LENGTH OF OPENING: 2.500 Ft.
DEPTH = 0.15 Ft
CHECK FOR dh <= 1.2 0.32
SPREAD (T) = 1.74 Ft

CURB INLET IN SAG INLET # 26
Enter Area: 0.875 Ac.
Enter Run-off Coeff.: 0.46

Enter Inlet Time: 10 min.
INTENSITY: 5.93 in./hr.
RUNOFF "Q"(cfs). 239 cfs.
Enter Upstream ovetflow: 0.00 cfs.
TOTAL "Q"(cfs): 2.39 cfs.
Enter Pvmt. X-slope: 0.0100 Ft./Ft.
Enter Gutter X-slope: 0.0833 Ft./Ft.
Enter Width of gutter: 2.0 Ft
Enter Opening Height: 0.4583 Ft.
Enter Opening Length: 6.000 Ft.
Enter No. of Basins: 1
TOTAL LENGTH OF OPENING: 6.000 Ft.
DEPTH = 023 Ft.
CHECK FOR dth<=1.2 0.50
SPREAD (T) = 8.03 Ft.
CURB INLET IN SAG INLET # 29
Enter Area: 0.266 Ac.
Enter Run-off Coeff.: 0.46

Enter Inlet Time: 10 min.
INTENSITY: 5.93 in.hr.
RUNOFF "Q"(cfs): 0.73 cfs.
Enter Upstream overflow: 0.00 cfs.
TOTAL "Q"(cfs): 0.73 cfs.
Enter Pvmt. X-slope: 0.0100 Ft./Ft.
Enter Gutter X-slope: 0.0833 Ft./Ft.
Enter Width of gutter: 20 Ft
Enter Opening Height: 0.4583 Ft.
Enter Opening Length: 2.500 Ft.
Enter No. of Basins: 1
TOTAL LENGTH OF OPENING:; 2,500 Ft
DEPTH = 0.14 Ft.
CHECK FOR dh <=1.2 0.30
SPREAD (T) = 1.67 Ft.
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fde: SYSTEMS5XLS

Project: King James Reach Hassell & Folkes, P.C.
l.ocation; Wililamsburg, Virgiria 326 Volvo Parkway
Design: RWC/GRD Chesapeake, Virginia 23320
Date: 24-Oct-99
Revision: 10-lan-00
Yr. Storm: 10
N Value:  0.013 RCP
0.012 PE
System: 31-33 STORM SEWER DESIGN COMPUTATIONS
Sheet #: 1A
FROM TO AREA RUN-OFF CxA INLET RAIN RUNOFF INVERT | ELEV. | LENGTH | SLOPE PIPE VEL. CAP. FLOW
DRAIN COEFF, TIME FALL DIAM. TIME
POINT POINT AC C INCR. | AQCUM. MIN. INCHES INCR, | ACCUM. upP Low FT. | FTFT. | INGHES | FT./SEC CFS- MIN, NOTES
[Enter] [Enter] {Enter] [Enter] [Enter} [Enter] {Enter] [Enter}
31 32 0.907 0.7 0,64 0.64 10.00 6.00 3.86 3.86 82.03 81.68 98 0.0036 15 3.15 3.86 0.52 RCP
32 33 0.827 0.68 0,56 1.21 10.52 5.91 3.32 7.13 81.68 81.28 86 0.0046 18 4,04 7.13 0.36 RCP
33 BMP 2 0,000 0.00 0.00 1.21 10.87 5.85 0.00 7.06 81.28 81.00 164 0.0017 21 2.94 7.06 0.93 PE
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File: SYSTEMS.XLS

Project: King James Reach Hassell & Folkes, P.C.
Location: Williamsburg, Virginia - 326 Volvo Parkway
Design: RWC/GRD Chesapeake, Virginia 23320
Date; 24-Oct-99
Revislon; 10-Jan-00
Yr. Storm: 10
N Value:  0.013 RCP
0.012 PE
System: 31-33 STORM SEWER DESIGN COMPUTATIONS
Sheet # 2A
Enter Tailwater Elevation (ft.) ? BMP 2 82.11
90 deg K=0.70 70 deg K=0.61 50 deg K=0.47 30 deg K=0.28 20 deg K=0.16
- 80 deg K=0.66 60 deg K=0.56 A0 deg K=0.38 25 dag K=0.22 15 deg K=0.10
FROM TO M.H. INLET QIN PIPE ANGLE VIN F.LE. HG.E. HF HO HI HD HT BHT SHT H
PT. PT. SHAPE (cfs) DIA. K" (fps)
{Enter] [Enter] [Enter] [Enter] [Enter} [Enter}
31 32 N Y 0,00 0 0.00 0.00 85.63 83.63 0.35 0.04 0.00 0,00 0.04 0.01 0.02 0.03
32 33 N Y 386 15 0.00 3.15 86.08 83.24 0.40 0.06 0.05 0,00 0.12 0.04 0.06 0,09
33 BMP 2 Y Y 7.13 18 0.10 4.04 89.20 82.75 0.28 0.03 0.09 0.03 0.15 0.00 0.07 0,07
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File: SYSTEMS5.XLS
Project: King James Reach

Location:  Williamsburg, Virginia
Design: RWC/GRD
Date: 24-Oct-99
HASSELL & FOLKES, P.C.
325 Volvo Parkway
Chesapeake, Virginia 23320
INLET CAPACITY CALCULATIONS
Enter Yr. Storm: 10
Enter "n" Value: 0.015
Pvmt. X-slope: Varies
CURB INLET IN SAG INLET # 31 CURB INLET IN SAG INLET # 32
Enter Area: 0.907 Ac. Enter Area: 0.827 Ac.
Enter Run-off Coeff.: 0.71 Enter Run-off Coeff.: 0.68
Enter Inlet Time: 10 min. Enter Inlet Time: 10 min.
INTENSITY: 5.93 in.hr. INTENSITY: 5.93 inhr.
RUNOFF "Q"(cfs): 3.82 cfs. RUNOFF "Q"(cfs): 3.33 c.fs.
Enter Upstream overflow: 0.01 cfs. Enter Upstream overflow: 0.03 cfs.
TOTAL "Q"(cfs): 3.83 cfs, TOTAL "Q"(cfs): 3.36 cfs.
Enter Pvmt. X-slope: 0.0200 Ft./Ft. Enter Pvmt. X-slope: 0.0100 Ft./Ft.
Enter Gutter X-slope: 0.0833 Ft./Ft. Enter Gutter X-slope: 0.0833 Ft./Ft.
Enter Width of gutter: 2.0 Ft Enter Width of gutter: 2.0 Ft.
Enter Opening Height: 04583 Ft. Enter Opening Height: 0.4583 Ft.
Enter Opening Length: 6.000 Ft. Enter Opening Length: 8.000 Ft.
Enter No. of Basins: 1 Enter No. of Basins: 1
TOTAL LENGTH OF OPENING: 6.000 Ft. TOTAL LENGTH OF OPENING: 8.000 Ft.
DEPTH = 0.31 Ft. DEPTH = 0.25 Ft.
CHECK FOR d/h <= 1.2 0.68 CHECK FOR d/h<=1.2 0.55
SPREAD (T) = 9.21 Ft. SPREAD (T) = 1047 Ft
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KING JAMES REACH

BMP CALCULATIONS

Prepared by:

HASSELL & P.C.
325 Volvo Parkway
Chesapeake, Virginia 23320
(757) 547-9531
(757) 547-9481 (FAX)
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KING JAMES REACH

2 YEAR STORM RUNOFF SUMMARY

Prepared by:

HASSELL & FOLKES, P.C.
- 325 Volvo Parkway
Chesapeake, Virginia 23320
(757) 547-9531
(757) 547-9481 (FAX)




Hydrograph Summary Report Page 1
Hyd. | Hydrograph| Peak Time Timeto | Volume Return | Inflow Maximum | Maximum Hydrograph
No. type flow interval | peak period hyd(s) elevation storage description
(origin) (cfs) (min) {min) (cuft) {yrs) (ft) {cuft)
b o
1 Rational 31.79 1 30 — 57,216 2 — ——— — flow to bmp
2 Reservoir 5.00 1 g5 50,435 2 1 81.32 48,490 BMP {2)
3 Rational 231 1 30 4,162 2 -— —_— — Existing to James C Iy (oquY
254 . Peverorep B JAmes Ciry
SwtY
Frot YATRIOT Vil Afse CALCS

Proj. file: KingJames-Combined-

3.(IDF file: Local.IDF

Run date: 01-11-2000
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Reservoir Report

Page 1
- English
Reservoir No. 1 - BMP (2)
Pond Data
Pond storage is based on known contour areas
Stage / Storage Table
Stage Elevation Contour area Incr. Storage Total storage
ft ft sqft cuft cuft
0.00 79.00 17,328 0 0
1.00 80.00 20,265 18,797 18,797
2.00 81.00 23,251 21,758 40,555
3.00 82.00 26,426 24,839 65,393
4.00 83.00 29,806 28,116 93,509
5.00 84.00 33,468 31,637 125,146
Culvert / Orifice Structures > \ Weir Structures
ParRiot Vo ¢ Piee 1o dames Gy Coumty

Vs [A] Bl [C] [D] [A] [B] I[C] [D]
Rise in = 18.0 100 120 0.0 CrestlLenft = 12.6 0.0 0.0 0.0
Span in = 18.0 100 120 0.0 CrestELLft = 83.50 0.00 0.00 0.00
No. Barrels = 1 1 1 0 Weir Coeff. = 2.50 3.00 0.00 0.00
InvertEL ft = 79.20 79.30 79.50 0.00 Eqn. Exp. = 1.50 1.50 0.00 0.00
Length ft = 430.0 140 413.0 00 Multi-Stage = Yes No No No
Slope % = 0.41 0.71 030 0.00
N-Value = .024 .024 013 .000
Orif. Coeff. = 0.60 060 060 0.00
Muliti-Stage = --—-- Yes No No Tailwater Elevation = 0.00 ft

Stage / Storage / Discharge Table

Stage
ft

0.00
0.10
0.20
0.30
0.40
0.50
0.60
0.70
0.80
0.90
1.00
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Storage Elevation CIvA

cuft

0
1,880
3,759
5,639
7.519
9,398
11,278
13,158
15,037
16,917
18,797

ft

79.00
79.10
79.20
79.30
79.40
79.50
79.60
79.70
79.80
79.90
80.00

cfs

0.00
0.00
0.00
0.04
0.17
0.34
0.59
0.92
1.22
1.66
2.02

ClvB CivC
cfs cfs
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.03 0.00
0.12 0.00
0.23 0.05
0.35 0.18
0.51 0.38
062 064
0.73 0.99

Note: Alt cutflows have been analyzed under inlet and cuttet control.

CivD WrA WrB WrC WrD Discharge

cfs cfs cfs cfs cfs cfs

-—- 000 - -—- -— 0.00
--- 0.00 --- —- 0.00
-— 0.00 --- - -—— 0.00
000 - -— — 0.00
-—-- 0.00 --- - - 0.03
000 - _— 0.12
— 000 - - - 0.27
-— 000 - - — 0.53
-—- 000 - - -— 0.89
0.00 - - 1.26
— 000 - 1.72

Continues on next page...



2_

BMP (2) Page 2
Stage / Storagef ischarge Table

Stage Storage Elevation CIvA CIvB CivC CivD WrA WrB WrC Wr D Discharge
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
1.10 20,972 80.10 2.48 0.77 129 - 0.00 - - -— 2.06
1.20 23,148 80.20 2.81 0.97 156 - 0.00 -- - - 2.53
1.30 25,324 80.30 3.19 1.23 1.81 - 0.00 - - -— 3.03
140 27,500 80.40 3.49 144 195 - 0.00 -- - 3.39
1.50 29,676 80.50 3.69 1.62 186 - 0.00 - - — 3.48
160 31,851 80.60 3.81 179 193 -— 000 -- - 3.72
1.70 34,027 80.70 3.56 194 200 ~—- 68.00 - - - 3.94
1.80 36,203 80.80 3.66 208 207 - 0.00 - - - 415
1.90 38,379 80.90 3.76 2.21 213 - 0.06 - - - 4.35
2.00 40,555 81.00 3.85 233 220 - 0.00 -- —— - 4.53
2.10 43,038 81.10 3.94 242 226 - 000 —- - - 468
220 45522 81.20 4,03 2.51 232 - 000 -- - — 483
2.30 48,0086 81.30 e 412 260 238 - 0.00 - - - 498 |
2.40 50,490 81.40 4,21 268 244 - 000 --- --- 511 )
250 52974 81.50 429 276 249 - 0.00 --- - —— 525
260 55,458 81.60 4.38 283 255 - 0.00 - - - 5.38
270 57,941 81.70 446 2.91 260 - 0.00 --- - - 5.51
2.80 60,425 81.80 4.54 289 266 - 0.00 - - - 5.64
2.90 62,909 81.90 462 3.06 2.71 - 000 - - - 577
3.00 65,393 82.00 4.69 313 276 - 000 -- — - 5.89
3.10 68,205 82.10 477 3.21 2.81 — 0.00 --- -— - 6.02
3.20 71,016 82.20 4.84 328 286 - 0.00 - - - 6.13
3.30 73,828 82.30 492 3.34 2.91 -—- 0.00 -—- --- - 6.25
340 76,639 82.40 4.99 3.41 295 - 0.00 - --- --n 6.36
3.50 79,451 82.50 5.06 347 300 - 0.00 --- - --- 6.47
3.60 82,263 82.60 513 3583 305 -- 000 -- -—- —-- 6.58
3.70 85,074 82.70 5.20 3.59 3.09 -—- 0.00 —- - -—- 6.68
3.80 87,886 82.80 5.27 365 314 - 000 - - - 6.78
3.80 90,697 82.90 5.34 370 3.18 - 000 - - -— 6.88
4.00 93,509 83.00 541 3.75 3.22 - 0.00 -— - - 6.98
410 96,673 83.10 5.47 3.80 3.27 - 0.00 —- - - 7.06
420 99,836 83.20 554 3.84 3.31 - 0.00 - - - 7.15
4.30 103,000 83.30 5.60 362 335 - 0.00 - —- - 6.97
440 106,164 83.40 5.66 408 339 - 000 - -—- - 7.47
450 109,328 83.50 573 357 343 - 0.00 --- - - 7.00
460 112,491 83.60 5.79 423 347 —- 099 - - - 8.70
470 115,655 83.70 585 2.34 3.51 -—- 2.81 - - ——— 8.66
480 118,819 83.80 5.91 258 355 - 516  --- - — 9.47
490 121,982 83.90 597 000 359 - 795 - - — 9.56
5.00 125,146 84.00 6.03 0.00 363 -- 1.1 -- —-- -— 9.66
...End

Q DEVELOPEV 2NR. FLow vo ) Ames Gy Coonvy — 2 .29 ¢fs
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Hydrograph Report

Page 1
English
Hyd. No. 3
Existing to James City County
Hydrograph type = Rational Peak discharge = 2.31cfs
Storm frequency = 2yrs Time interval = 1 min
Drainage area =43 ac Runoff coeff. = 0.2 _
Intensity = 267in Time of conc. (Tc) = 30 min
I-D-F Curve = Local.IDF

Reced. limb factor = 1

Hydrograph Discharge Table
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"~ Time -- Outflow Time -- Qutflow
(hrs cfs) (hrs cfs)
0.02 0.08 0.55 2.08
0.03 0.15 0.57 2.00
0.05 0.23 0.58 1.93
0.07 0.31 0.60 1.85
0.08 0.39 0.62 1.77
0.10 0.46 0.63 1.70
0.12 0.54 0.65 1.62
0.13 0.62 0.67 1.54
0.15 0.69 0.68 1.46
017 0.77 0.70 1.39
0.18 0.85 0.72 1.31
0.20 0.92 0.73 1.23
0.22 1.00 0.75 1.16
0.23 1.08 0.77 1.08
0.25 1.16 0.78 1.00
0.27 1.23 0.80 0.92
0.28 1.31 0.82 0.85
0.30 1.39 0.83 0.77
0.32 1.46 0.85 0.69
0.33 1.54 0.87 0.62
0.35 1.62 0.88 0.54
0.37 1.70 0.90 0.46
0.38 1.77 0.92 0.39
0.40 1.85 0.93 0.31
0.42 1.93 0.95 0.23
0.43 2.00 0.97 0.15
0.45 2.08 0.98 0.08

0.47 2.16
0.48 2.24
0.50 2.31 << ...End
0.52 2.24
0.53 2.16

Total Volume = 4,162 cuft
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10 YEAR STORM RUNOFF SUMMARY
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Hydrograph Summary Report Page 1
Hyd. | Hydrograph| Peak Time Timeto | Volume Return inflow Maximum j Maximum Hydrograph
No. type flow |interval | peak period hyd(s) elevation storage description
(origin) (cfs) {min) (min) {cuft) (ggz) {f) (cuft)
1 Rational 44.39 1 30 -—1 79,907 10 —_ — — fiow to bmp
2 Reservoir 6.03 1 56 73,045 10 1 82.11 68,549 BMP (2)
3 Rational 323 1 30 5813 10 — : —_— Existing to James C ity (ou oYY
2.8 DevELPED To James
City Covmrr ¥
FRoM| PATRAAT VILUAGE  GALLS.

Proj. file: KingJames-Combined-

B.(DF file: Local.IDF

Run date: 01-11-2000
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Reservoir Report Page 1

English

Reservoir No. 1 - BMP (2)

Pond Data
Pond storage is based on known contour areas

Stage / Storage Table

Stage Elevation Contour area Incr. Storage Total storage
ft ft sqft cuft cuft

0.00 79.00 17,328 0 0

1.00 80.00 20,265 18,797 18,797

2.00 81.00 23,251 21,758 40,555

3.00 82.00 26,426 24,839 65,393

4.00 83.00 29,806 28,116 93,509

5.00 84.00 33,468 31,637 125,146

Gulvert [ Orifice Structures  ~pioe < JarfMelr Sfrucfures
A B €1 b1 A1 [B] [C] I[D]

Rise in = 18.0 100 120 0.0 Crestlenft = 126 0.0 0.0 0.0

Spanin = 18.0 100 120 0.0 CrestElLft = 8350 000 0.00 0.00
No. Barrels = 1 1 1 6] Weir Coeff. = 2.50 3.00 0.00 0.00
InvertEL ft = 79.20 79.30 79.50 0.00 Eqn. Exp. = 1.50 150 0.00 0.00
Length ft = 430.0 14.0 4130 0.0 Multi-Stage = Yes No No No

Slope % = 0.41 071 030 0.00

N-Value = 024 .024 013 .000

Orif. Coeff. = 0.60 060 060 0.00

Multi-Stage = --—-- Yes No No Tailwater Elevation = 0.00 ft

Note: All cutfiows have been analyzed under inlet and cutlet control.

Stage / Storage / Discharge Table

Stage Storage Elevation CIvA ClvB CilvC CivD WrA WrB WrC WrD Discharge

ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs

000 O 79.00 0.00 0.00 000 --- 0.00 -- -— — 0.00
0.10 1,880 79.10 0.00 000 000 --- 000 - - 0.00
0.20 3,759 79.20 0.00 0.00 000 - 000 --- - 0.00
0.30 5,639 79.30 0.04 000 000 - 0.00 --- - — 0.00
040 7,519 79.40 0.17 0.03 0.00 --- 0.00 -- —- 0.03
0.50 9,398 79.50 0.34 012 000 -- 0.00 - —- 0.12
060 11,278 79.60 0.59 023 005 - 0.00 - —- 0.27
0.70 13,158 79.70 0.92 035 018 -—— 000 - - - 0.53
0.80 15,037 79.80 1.22 0.51 0.38 - 000 --- -— - 0.89
090 16,917 79.90 1.66 062 064 - 0.00 .- - — 1.26
1.00 18,797 80.00 2.02 073 099 - 000 - - 1.72

Continues on next page...

99106_KING_JAMES_REACH - 058



BMP (2) Page 2
Stage / Storage @'scharge Table

Stage Storage Elevation CIvA CIvB CivC ClvD WrA Wr B WrC WrD Discharge
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
1.10 20,972 80.10 2.48 077 129 - 0.00 - - 2.06
1.20 23,148 80.20 2.81 0.97 156 - 000 -- - - 2.53
1.30 25,324 80.30 3.19 1.23 1.81 -— 0.00 - - - 3.03
140 27,500 80.40 3.49 1.44 195 — 0.00 - - - 3.39
1.50 29,676 80.50 3.69 1.62 186 - 0.00 - - - 3.48
1.60 31,851 80.60 3.81 179 193 - 0.00 - - 3.72
1.70 34,027 80.70 3.56 194 200 - 0.00 - - - 3.94
1.80 36,203 80.80 3.66 208 207 - 0.00 - - - 4.15
190 38,379 80.90 3.76 2.21 213 - 0.00 - - - 4.35
2.00 40,555 81.00 3.85 233 220 - 000 - e - 4,53
210 43,038 81.10 3.94 242 226 - 000 ~-—- - . 468
2,20 45,522 81.20 4.03 2.51 232 - 0.00 -- - .- 4.83
2.30 48,006 81.30 412 260 238 - 0.00 - - - 4.98
2.40 50,490 81.40 4.21 268 244 - 0.00 -- --- 511
250 52,974 81.50 4.29 276 249 - 0.00 --- - -— 5.25
260 55458 81.60 4.38 283 255 - 000 -- - - 538
270 57,941 81.70 4.46 2.91 260 - 000 - - - 5.51
2.80 60,425 81.80 4.54 299 266 -- 0.00 -- — - 564
290 62,909 81.90 462 3.06 271 -—- 000 -- - - 577
3.00 65,393 82.00 4.69 313 276 - 0.00 --—- — o 5.89 !
3.10 68,205 82.10 4.77 3.21 2.81 -— 0.00 - - - 6.02
320 71016  8220° 484 328 286 0.00 - 6135
3.30 73,828 82.30 4.92 334 29 -—- 0.00 --- - - 6.25
3.40 76,639 82.40 4.99 3.41 295 - 0.00 - - - 6.36
350 79,451 82.50 5.06 347 3.00 -- 000 - - --- 6.47
3.60 82,263 82.60 5.13 353 305 --- 0.00 --- - 6.58
3.70 85,074 82.70 5.20 359 309 -- 0.00 - - - 6.68
3.80 87,886 82.80 5.27 365 314 - 0.00 - 6.78
390 90,697 82.90 534 370 318 - 0.00 -- - — 6.88
400 93,509 83.00 541 3.7% 3.22 - 000 -- - --- 6.98
410 96,673 83.10 547 3.80 327 -- 0.00 -- - - 7.06
420 99,836 83.20 5.54 3.84 331 -— 0.00 -- —- 7.15
430 103,000 83.30 5.60 362 335 - 0.00 -- - - 6.97
440 106,164 83.40 5.66 408 339 - 0.00 - - - 7.47
450 109,328 83.50 5.73 357 343 - 0.00 -- -- --- 7.00
460 112,491 83.60 5.79 423 347 —- 099 - - 8.70
470 115655 83.70 5.85 234 3.51 -—- 2.81 -—- - - 8.66
480 118,818 83.80 591 258 355 - 516 - - - 947
4.90 121,982 83.90 597 0.00 3.59 -—- 7.95 - -—- - 9.56
500 125146 84.00 6.03 000 363 - 1M1 - --- - 9.66
...End
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Hydrograph Report

Page 1
English
Hyd. No. 3
Existing to James City County
Hydrograph type = Rational Peak discharge = 3.23cfs
Storm frequency = 10 yrs Time interval = 1 min
Drainage area =43 ac Runoff coeff. = 0.2
Intensity = 3.73in Time of conc. (Tc) = 30 min
I-D-F Curve = Local IDF Reced. limb factor = 1

Hydrograph Discharge Table

Time -- Outflow

(hrs

0.02
0.03
0.05
0.07
0.08
0.10
0.12
0.13
0.15
0.17
0.18
0.20
0.22
0.23
0.25
0.27
0.28
0.30
0.32
0.33
0.35
0.37
0.38
0.40
0.42
0.43
0.45
0.47
0.48
0.50
0.52
0.53

cfs)

0.1
0.22
0.32
0.43
0.54
0.65
0.75
0.86
0.97
1.08
1.18
1.29
1.40
1.51
1.61
1.72
1.83
1.94
2.05
215
2.26
2.37
2.48
258
2.69
2.80
2.91
3.01
3.12
3.23 <<
3.12
3.01

Time -- Qutflow
cfs)

(hrs

0.55
0.57
0.58
0.60
0.62
0.63
0.65
0.67
0.68
0.70
0.72
0.73
0.75
0.77
0.78
0.80
0.82
0.83
0.85
0.87
0.88
0.90
0.92
0.93
0.95
0.97
0.98

...End
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291
2.80
2.69
2.58
2.48
237
2.26
215
2.05
1.94
1.83
1.72
1.61
1.51
1.40
1.29
1.18
1.08
0.97
0.86
0.75
0.65
0.54
0.43
0.32
0.22
0.11

Total Volume = 5,813 cuft
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KING JAMES REACH

100 YEAR STORM RUNOFF SUMMARY

Prepared by:
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325 Volvo P a
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(757) 547-9531
(757) 547-9481 (FAX)




Hydrograph Summary Report Page 1
Hyd. | Hydrograph| Peak Time Timeto | Volume Return Inflow Maximum | Maximum Hydrograph
No. type flow interval | peak period hyd(s) elevation storage description
(origin) (cfs) {min) {min) (cuft) ()-(xrs) {tt) {cuft)
1 Rational 62.94 1 30— 113,202 100 — —_— — flow to bmp
2 Reservoir 713 1 57 106,321 100 1 83.17 98,915 BMP (2)
3 Rational 458 1 30 8,242 100 — — — Existing to James { 1Y Counry
330 ‘beuela?ed To MAMES
Civy Couw TY
FroM Patridr NiulAasE Chices.

Proj. file: KingJames-Combined-

3.(DF file: Local.IDF

Run date: 01-10-2000

99106_KING_JAMES_REACH - 062




Reservoir Report Page 1

English
Reservoir No. 1 - BMP (2)

Pond Data

Pond storage is based on known contour areas

Stage / Storage Table

Stage Elevation Contour area Incr. Storage Total storage
ft ft sqft cuft cuft

0.00 79.00 17,328 0 0

1.00 80.00 20,265 18,797 18,797
2.00 81.00 23,251 21,758 40,555
3.00 82.00 26,426 24,839 65,393
4.00 83.00 29,806 28,116 93,509
5.00 84.00 33,468 31,637 125,146
Culvert / Orifice Structures Weir Structures

Pacjior VivAwe—3 ¥

P T0 \B l"’&'C
W B & o MY B o o

Rise in = 18.0 100 120 00 Crestlenft = 12.6 0.0 0.0 0.0

Spanin = 18.0 100 120 0.0 CrestElLft = 8350 000 0.00 0.00
No. Barrels = 1 1 1 0 Weir Coeff. = 2.50 3.00 000 0.00
InvertEL ft = 79.20 79.30 79.50 0.00 Eqn.Exp. = 1.50 150 0.00 0.00
Length ft = 430.0 140 413.0 00 Multi-Stage = Yes No No No

Slope % = 0.41 0.71 030 0.00

N-Value = 024 .024 013 .000

Orif. Coeff. = 0.60 060 060 0.00

Multi-Stage = ----- Yes No No Tailwater Elevation = 0.00 ft

Note: Al outflows have been analyzed under intet and outlet control.

Stage / Storage / Discharge Table

Stage Storage Elevation CIvA CivB ClvC CivD WrA WrB WrC WrD Discharge

ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs

Q00 O 79.00 0.00 0.00 0.00 - 000 --—- -—- - 0.00
010 1,880 79.10 0.00 000 000 - 0.00 --- --- — 0.00
020 3,759 79.20 0.00 0.00 000 - 000 --- — - 0.00
0.30 5,639 79.30 0.04 000 000 -- 000 --- -— 0.00
040 7519 79.40 0.17 003 0.00 -- 000 -- - 0.03
0.50 9,398 79.50 0.34 0.12 0.00 -- 000 - - 0.12
0.60 11,278 79.60 0.59 023 005 -- 000 -- - 0.27
070 13,158 79.70 0.92 035 0.18 - 000 - - - 0.53
0.80 15,037 79.80 1.22 051 038 -- 000 - -—- -— 0.89
0.90 16,917 79.90 1.66 062 064 -- 000 - - - 1.26
1.00 18,797 80.00 2.02 073 099 - 0.00 --- - 1.72

Continues on next page...
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BMP (2) Page 2
Stage / Storage @;charge Table

Stage Storage Elevdtion CIvA CIvB gv C CivD WrA WrB WrC WrD Discharge
ft cuit ft cfs cfs cfs cfs cfs cfs cfs cfs cfs

110 20972 80.10 2.48 077 129 - 0.00 - 2.06

1.20 23,148 80.20 2.81 097 156 - 0.00 - - --- 2.53

1.30 25,324 80.30 319 1.23 1.8 - 000 - - - 3.03

1.40 27,500 80.40 349 144 195 —- 0.00 - - - 3.39

1.50 29,676 80.50 3.69 162 186 —- 000 -- - - 3.48

1.60 31,851 80.60 3.81 179 193 - 0.00 - - --- 3.72

1.70 34,027 80.70 3.56 194 200 - 0.00 - - - 3.94
1.80 36,203 80.80 3.66 208 207 --- 0.00 - - -— 4.15

1.80 38,379 80.90 3.76 221 213 - 0.00 -- - - 435
2.00 40,555 81.00 3.85 233 220 - 000 -- - - 4.53
210 43,038 81.10 3.94 242 226 - 0.00 ~- --- - 468

220 45,522 81.20 4.03 251 232 - 000 -- - - 483

2.30 48,006 81.30 412 260 238 - 000 - - - 498

240 50,490 81.40 4.21 268 244 - 0.00 - 5.11

250 52,974 81.50 429 276 249 - 000 - - - 525
260 55,458 81.60 4.38 283 255 - 000 - - - 5.38
270 57,941 81.70 446 291 260 - 0.00 - - - 5.51

2.80 60,425 81.80 4.54 299 266  --—- 000 - - - 5.64
290 62,909 81.90 462 3.06 271 - 0.00 --- - 5.77
3.00 65,393 82.00 4.69 313 276 - 0.00 - - - 5.89
3.10 68,205 82.10 477 3.21 2.81 -— 000 --- - - 6.02
3.20 71,016 82.20 4.84 328 286 - 000 -- -- -—- 6.13

3.30 73,828 82.30 492 334 291 - 0.00 - - - 6.25
3.40 76,639 82.40 4.99 341 295 - 000 -- - - 6.36

3.50 79,451 82.50 5.06 347 300 - 000 -- - - 6.47
3.60 82,263 82.60 513 383 305 --- 000 - - - 6.58
3.70 85,074 82.70 5.20 359 309 - 000 -- - - 6.68
3.80 87,886 82.80 5.27 365 314 - 000 - - - 6.78
3.90 90,697 82.90 534 370 318 - 000 - - -— 6.88 10N EL e
400 93,509 83.00 541 3.75 322 - 000 - - --- 6.98 1\‘ ‘E! oLE
410 96673 83.10__ 547 380 327 - 000 - - - 7.06, L 8% \1
420 99,836 83. 20 5.54 384 3.31 — 0.00 - — - 7.15 |
430 103,000 83.30 5.60 362 335 - 000 - - - 6.97
440 106,164 83.40 5.66 408 339 - 000 - -—-- - 7.47

450 109,328 83.50 5.73 3.57 343 - 0.00 - - - 7.00

460 112,491 83.60 5.79 423 347 —- 099 - - - 8.70
470 115655 83.70 5.85 2.34 351 - 2.81 —-- - - 8.66
480 118,819 83.80 5.91 258 355 - 516 - 9.47
490 121,982 83.90 5.97 000 359 - 7.95 - - - 9.56

5.00 125,146 84.00 6.03 000 363 - 1111 - --- - 9.66

...End

E>DEVELDPED 100~y FlLow =<0 S ames Ciw Coonvy =¥ 3306@5
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Hydrograph Report

Page 1
English
Hyd. No. 3
Existing to James City County
Hydrograph type = Rational Peak discharge = 4.58 cfs
Storm frequency = 100 yrs Time interval = 1 min
Drainage area =43 ac Runoff coeff. = 0.2
Intensity = 529in Time of conc. (Tc) = 30 min
~|-D-F Curve = Local.IDF Reced. limb factor = 1

Hydrograph Discharge Table

Time -- Qutflow

(hrs

0.02
0.03
0.05
0.07
0.08
0.10
0.12
0.13
0.15
0.17
0.18
0.20
0.22
0.23
0.25
0.27
0.28
0.30
0.32
0.33
0.35
0.37
0.38
0.40
0.42
0.43
0.45
047
0.48
0.50
0.52
0.53

cfs)

0.15
0.31
0.46
0.61
0.76
0.92
1.07
1.22
1.37
1.53
1.68
1.83
1.98
2.14
2.29
2.44
2.59
275
2.90
3.05
321
3.36
3.51
3.66
3.82
3.97
412
427
4.43
4.58 <<
4.43
427

Time -- Qutflow
cfs)

(hrs

0.55
0.57
0.58
0.60
0.62
0.63
0.65
0.67
0.68
0.70
0.72
0.73
0.75
0.77
0.78
0.80
0.82
0.83
0.85
0.87
0.88
0.90
0.92
0.93
0.95
0.97
0.98

...End
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412
3.97
3.82
3.66
3.51
3.36
3.21
3.05
2.90
275
2.59
2.44
2.29
2.14
1.98
1.83
1.68
1.53
1.37
1.22
1.07
0.92
0.76
0.61
0.46
0.31
0.15

Total Volume = 8,242 cuft
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7 14:32 FROM:CITY OF WILLIAMSBURG 7S7-220-6109

IL

1L

Iv.

INTRODUCTION

The follawing narrative has been provided as part of the Pawiot Village site plan submittal to the
City of Williamsburg. This narrative will describe the Stormwater Management (SWM) issues
assaciated with the project and what measures will be taken to insure the site meets the intent of

the City of Williamsburg ordinance.

EXISTING SITE CHARACTERISTICS

The Patriot Village site consists of 11.9 acres of land off Patriot Lane in the City of Williamsburg.
The site currently contains a single-family dwelling and associated souctures. The site is bounded
to the North by the Warburton and Mahane Tract which is currently undeveloped. The West side
of the site is adjacent to a Vepco power line and easement. The Patriot Plaza shopping center
bounds the site to the East, and Patriot Retirement Center and Patriot Condominiums exists on the

South side of the site.

<

The majority of stormwater runoff from this site currently drains toward the middle of the parce!
to an existing ditch that is serving as a dry detention pond. This Stormwater Management (SWM)

Facility is controlled by an 8”X11" square arifice in a metal plate that is attached to a 36"
corrugated metal pipe (CMP). Runoff from the Warburton and Mahone Tract, Patriot Retirement

Center, and a portion of The Patriot Condominiums also flows to the existing detention facility.
This facility is discussed in the Williamsburg Stormwater Management Plan as being a potential
source of sediment transport downstream due to the areas of exposed soil along portions of its

banks.

The existing control structure in the ditch discharges through the 36” CMP into the Virginia Power
Easement. Runoff continues across Waltz Farm Road and down Patrick Henry Drive into a
stream adjacent to Piney Creek Estates, This stream is mentioned in the Williamsburg Starmwater
Management Plan as being “inadequate ta accommedate current starmwater runoff volumes”.

Approximately 2.5 acres of the parcel drains toward Patriot Lane via an outfall ditch that flows
North to South along the eastern property line. The runoff centinues east in a roadside ditch along
Patriot Lane to Richmond Road and eventually flows to Skipwith Pond.

PROPOSED SITE CHARACTERISTICS

The p}oposed project shall consist of 108 condominium units, associated parking facilities, a paol,
and tot lot.

Existing vegetation shall be preserved to the best extent practicable. The proposed development
will also be supplemented with landscaping as required by the City of Williamsburg Ordinance.

Stormwater will be conveyed to SWM facilities via a proposed on-site storm sewer system,
stormwater conveyance channels, surface runoff, and existing storm sewer systems.

EROSION AND SEDIMENTATION CONTROL

Standard erosion and sediment control measures installed in accordance with the Virginia Erosion
and Sediment Control Handbook shall be employed to minimize sediment transport off-site. Upon
completion of construction, all areas will be stabilized with proper vegetation in a timely manner.
SWM facilities will serve as temporary sediment basins and traps during construction. (See
attached Erosion Control Narrative and sequence of construction.) ‘
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22 FROM:CITY OF WILLIAMSBURG 7S7-220-610S

4

STORMWATER MANAGEMENT

Three SWM facilities are proposed to control runoff volumes from the developed site. Facility #1
is a dry detention pond located on the Northwest corner of the site. This pond will receive runoff
from the majority of the site as well as approximately 11 acres of the Warburton and Mahone
Tract. A 10" orifice contrals outflow from this pond.

Facility #2 is combined underground and above ground dry detention, facility located at the
Southwest comer of the site. A 36" CMP will store water underground, hawever, water will also
be allowed to overflow out of the 36" pipe (via drop inlets) into a 2-3' deep swale above the pipe.
A 6” orifice in a metal plate will be fitted to the 36” pipe ta control the outflaw from this
structure. ‘This facility will receive runoff from the existing Patriot Retirement Center and
Pariot Condominiums.

SWM Facilities #1 and #2 will discharge to the existing 36" CMP which outfalls into the Virginia
Power Easement. As discussed above, outflow through this pipe is currently controlled by a
8"x11” orifice in a metal plate attached to the pipe. Discharge through the existing 36” pipe is
released from the 8"x1 ™ orifice at a rate of 8 cubic feet per second (cfs) for the 10 year storm
event (according to calculations by Miller-Fox-Stephenson for Patriot Condominiums, Phase 11
dated 11/13/95). The City of Williamsburg has stated that additional runoff from this area is not
desirable due the existing downstream drainage problems previously mentioned. Although the
pre-

development runoff to this point was calculated to be approximately 15 cfs, the City has stated that
the existing discharge rate of 8 cfs should not be exceeded.

Discharge from Facility #1 has been calculated to be 3.9 cfs for the 10-year storm. Facility #2 is
designed to release 2.4 ¢fs during the 10-year storm. Therefore, the combined discharge to the
existing 36" CMP is 6.3 cfs. This is less than the maximum allowable discharge of 8 cfs.
Consequently, the existing metal orifice plate will be removed from the 36" CMP with this

praject.

Facility #3 is a dry detention pond located adjacent to Patriot Lane between the site entrance and
the existing shopping center parking lot. This pond will receive runoff from about 2.5 acres an the
East side of the site. The pond will utilize a 12" orifice as its contral structure. The orifice will
connect to an existing 18" culvert at the entrance to the shopping center parking lot. The pre-
development runoff rate from the existing parcel to the existing 18" culvert has been calculated to
be 3.6 cfs for the 10-year starm. The post development runoff form the proposed site has been
calculated 10 be 7.1 cfs. The propased pond is designed to release 1.0 cfs during the 10-year
storm. Vhis discharge is less than the pre-development rate and therefore meets the requirement of
the storm' :*sr management ordinance.

BEST MARAGEMENT FRACTICES

The propcsed si‘v U235 not tie within a Resource Protection or Management Area as designated
by the City ¢f vv: 4 shuig Therefore, no Best Management Practice Measures area required.

CONCLUSION

This project has bess. .z wned o & dcsipned with the intention of protecting the integrity of
existing dramag: vy it g the requivements of the City of Williamsburg Ordinance

Through the v of ac ~; wnd SV rawaces. the implementation of séund erosion control
methods, and fandsesy . -, ¢ 2 proposed areiec: will not result in inereased runoff to off-site
lor >osand therefere - o | tF 2 regeere ~oeuis of the City of Williamsburg Ordinance.
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1:32 FROM:CITY OF WILLIRMSBURG 737

HYDROLOGYC REPORKRT FOR
PATRIOT VILLAGE

DRY POND #1

AES J0OB NUMBER 8395

AES CONSULTING ENGINEERS
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