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INTRODUCTION

This project, known as Fire Administration Building, will retrofit the existing Law Enforcement Center
by providing 2 minor additions, and changes to the parking lot to accommodate 80 parking spaces on
site.

II EXISTING SITE CONDITIONS

The majority of the disturbed area is the existing Law Enforcement Center and associated impervious
cover. The front of the site along Jamestown Road consists of 70' of existing wooded buffer. Site

currently drains overland into an existing 24" culvert under the exit from the adjacent Fire Station. The
drainage then flows overland through a grassy swale area to a 24" RCP/I8" HDPE culvert under the

entrance of the Fire Station.

III EROSION AND SEDIMENT CONTROL

The majority of the clearing, grading, and improvements occur upstream of the planned Sediment
Forebay. Therefore for during initial construction the Sediment Forebay will be overexcavated and

utilized as a Sediment Trap serving the2.6 acre drainage area. As this Trap has a24" outfall control
pipe the outfall structure for the Sediment Forebay will be constructed and modified to operate as a Trap
during Construction. This modification includes a deeper and larger wet pool to elevation 72.0. Tlte 6"
orifice has a perforated section of pipe above the elevation of the "wet" storage. The 3' weir is blocked
with a temporary timbers to hold the 67 CY per acre in a"dry" storage volume. Any additional runoff
will overtop the facility and be directed into the downstream 24" pipe and existing overland flow
system.

IV PROPOSED STORMDRAIN SYSTEM AND BEST MANAGEMENT PRACTICE

The redevelopment of this site will increase the impervious cover of the proposed site while providing
additional parking for the Fire Administration Building. Stormwater from this site will be reduced and

slowed through use of a Dry Swale with underdrain which collects the majority of the proposed

pavement. In addition a Sediment Forebay is being added with a 6" slow release orifice on the Fire
Administration portion of the site. The runoff is then directed into a planned Extended Detention
Facility located in front of the existing fire house which is controlled with a Drop Inlet with a 3" orifice
to reduce the peak flow. This system of infiltration through the Dry Swale and storage within the

Extended Detention Facility reduce the peak flow rate, provide storage and infiltration of Volume, and

clean the stormwater runoff in accordance with James City County, Virginia, and LEED requirements.

The Dry Swale is a220 foot long swale at 1.0%o slope with 2' bottom width and 3:l side slopes. Based

on the infiltration rates of the surrounding soil an engineered media with under drain is provided along
this length to provide adequate infiltration and treatment of the runoff. This Dry Swale has 1' high

COI{SJLNMI E}IGINEERS



t
I
I
I
I
I
I
I
I
I
t
I
I
T

I
I
I
I
I

timber check dams every 80 feet to slow the runoff allow ponding, and infiltration in the engineered soil
media.

The outflow from the Dry Swale is a 12" pipe under a sidewalk and an overland channel to the Sediment
Forebay. The underdrain flows to the Sediment Forebay.

The remainder of the site flows overland into an existing swale and eventually the Sediment Forebay.
This is unchanged from the existing condition. The existing swale parallel to the fire station exit drive is
upgraded and collects the flow from the upstream Dry Swale in addition to the current flow from the
Fire Station and existing parking lot drive aisle. Computations are provided showing the adequacy of
this manmade channel in the Appendix in accordance with MS-19.

The Sediment Forebay of the BMP has a capacity of 0.25" per acre of drainage area. This volume is
slowly released through a 6" orifice at elevation 74.5. Laryer Storm Events flow across a 3' Weir Wall
into the existing 24" pipe. To reduce clogging potential of this low flow orifice an 18" wet micro pool is
provided. The orifice pipe collects water from 6" below the water surface as well as through a vertical
24" longperforated pipe to minimize debris entering the orifice and downstream BMP.

Extended Detention Facility utilizes the existing drainage swale which has been enlarged to provide
additional storage. A VDOT DI-7 is installed on the existing 24" pipe end with a 6" low flow pipe.
This pipe is reduced to a 3" orifice intemal to the structure to provide control of the runoff. The BMP is
sized for l" per impervious acre of upstream drainage area to be released through a minimum sized 3"
orifice. This facility provides adequate storage to reduce the 2 and 10 year peak flow rates. Hydroflow
2007 is utilized for the design of the Sediment Forebay and Extended Detention Facility. As both
facilities have a control structure they are modeled as a series of interconnected facilities. It is noted
during design that the 24" pipe has been altered to an 18" HDPE pipe at the outfall. To account for this
the outfall pipe is designed as the 18" pipe to confirm that the flow is reduced to below the outfall
condition of the pipe.
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Project:
Project No.:

Subject:

Date:

Calculated By:

Fire Administation Building

Sediment Trap Design

8/5/2010
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Drainage Area to Sediment Trap

Required Wet Storage = 67 cy/acre * (Drainage Area)

Required Dry Storage = 67 cy/acre * (Drainage Area)

Determine Volume of Sediment Trap by Contour:

Area Volume
Elevation Depth (sq. ft.) (cu. ft.)

7204480

974

1488 1231

1834

2572.5

431s.5

2180

5666

Length of Aggregate Outlet Weir = 5 ft./acre & (Drainage Area)

Elevation of Wet Storage Volume

Elevation of Dry Storage Volume

Elevation of accumulated sediment when sediment
removed is required (1l2wet storage volume)

Top Width of Embankment (Ho = 1.5 ft.)

2.60 Acres

174 cubic yards, or
4,703 cubic feet

= 174 cubic yards, or
4,703 cubic feet

Sum Sum
Volume Volume Volume
(cu. vd.) (cu. ft.) (cu. vd.)

000
570

1403

2634

4468

7041

11356

MODIFIED

76.09

77.55

74.77

MODIFIED

21

52

98

165

261

421

21

31

46

68

95

160

570

833

1

1

I

1

1

1

74

78

Note: Existing acess provides the embankment, existing 24" pipe provides outflow.
Modified Structure is installed to provide "Wet" and "Dry" storage. Release of "Dry" storage
is through a perforated pipe similar to a Sediment Basin.
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APPBNDIX B

ADEQUATE CAPACITY

VELOCITY AND DEPTH ANALYSIS FOR PROPOSED DITCHES
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