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FIRE PREVENTION STEPS FOR DEMOLITION AND CONSTRUCTION
1. As found in the Virginia Statewide Fire Prevention Code, establish a written Fire Prevention Plan and

identify someone to serve as the Fire Prevention Superintendent to ensure site compliance with the plan.
2. Smoking shall be prohibited in areas where smoking is a hazard, and these areas shall be      designated with

no smoking signs per Virginia Statewide Fire Prevention Code.
3. Areas where smoking can occur, shall have appropriate receptacles for discarded smoking materials per

Virginia Statewide Fire Prevention Code.
4. Contractor shall ensure the street names and building numbers are always plainly visible from the frontage

street during construction per the Virginia Statewide Fire Code.
5. Per the Virginia Statewide Fire Prevention Code, safe and efficient vehicular access for firefighting  and

emergency operations shall be provided and maintained at all construction and demolition sites. This
includes provision of the required unobstructed access widths, a surface capable of supporting emergency
apparatus of up to 85,000 lbs. in all weather conditions, free of overhead obstructions from 13 ft. 6 inches
and below, provide access to fire department connections within 100 feet of water supply/hydrants and
must provide for aerial access no closer than 15 ft. and no more than 30 ft. from the access road to buildings
over 30 feet tall. This access may be via permanent or temporary road as long as the conditions listed, and
they are properly identified/marked.

6. An approved water supply for firefighting operations shall be in place with unobstructed accessibility as
soon as combustible materials arrive on site.

7. Waste and combustible debris shall be removed from the building at the end of each day and disposed of in
accordance with the Virginia Statewide Fire Code.

8. Fire extinguishers shall be provided, with not less than one approved fire extinguisher at each stairwell, on
all floor levels where combustible materials have accumulated, in every storage and construction shed and
in areas of special; hazards, such as where flammable and combustible liquids are stored or used, in
accordance with the Virginia Statewide Fire Code.

9. Operations involving the use of cutting and welding shall comply with the Virginia Statewide Fire
Prevention Code and shall require a permit from the Albemarle County Fire Marshal's Office.CRITICAL SLOPES PER GIS
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FIRE PREVENTION STEPS FOR DEMOLITION AND CONSTRUCTION
1. As found in the Virginia Statewide Fire Prevention Code, establish a written Fire Prevention Plan and

identify someone to serve as the Fire Prevention Superintendent to ensure site compliance with the plan.
2. Smoking shall be prohibited in areas where smoking is a hazard, and these areas shall be      designated with

no smoking signs per Virginia Statewide Fire Prevention Code.
3. Areas where smoking can occur, shall have appropriate receptacles for discarded smoking materials per

Virginia Statewide Fire Prevention Code.
4. Contractor shall ensure the street names and building numbers are always plainly visible from the frontage

street during construction per the Virginia Statewide Fire Code.
5. Per the Virginia Statewide Fire Prevention Code, safe and efficient vehicular access for firefighting  and

emergency operations shall be provided and maintained at all construction and demolition sites. This
includes provision of the required unobstructed access widths, a surface capable of supporting emergency
apparatus of up to 85,000 lbs. in all weather conditions, free of overhead obstructions from 13 ft. 6 inches
and below, provide access to fire department connections within 100 feet of water supply/hydrants and
must provide for aerial access no closer than 15 ft. and no more than 30 ft. from the access road to buildings
over 30 feet tall. This access may be via permanent or temporary road as long as the conditions listed, and
they are properly identified/marked.

6. An approved water supply for firefighting operations shall be in place with unobstructed accessibility as
soon as combustible materials arrive on site.

7. Waste and combustible debris shall be removed from the building at the end of each day and disposed of in
accordance with the Virginia Statewide Fire Code.

8. Fire extinguishers shall be provided, with not less than one approved fire extinguisher at each stairwell, on
all floor levels where combustible materials have accumulated, in every storage and construction shed and
in areas of special; hazards, such as where flammable and combustible liquids are stored or used, in
accordance with the Virginia Statewide Fire Code.

9. Operations involving the use of cutting and welding shall comply with the Virginia Statewide Fire
Prevention Code and shall require a permit from the Albemarle County Fire Marshal's Office.
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SIDE VIEW

TOP VIEW

OLD DOMINION PUMP STATION NO. 1 DESIGN

COMPUTATION OF FLOW GENERATION

RESIDENTIAL AREA

                                                                                                                         
Townhomes  = 66 Lots  x  3.2 Persons/Dwelling  x  100 gpd/Person     =     21,120 gpd
                                                                                                                        

COMMERCIAL AREA

             Existing Veterinary Clinic                                                                   =      1,180 gpd

            Total flow would be  22,300 gpd for Pump Station No. 1

FORCE MAIN SIZING   From Pump Station No. 1

Average flow: 22,300 gpd/1440 minutes/day = 16 gpm

Peak Flow: 16 gpm x  3 peak factor =         48 gpm

A 4 inch force main would require a flow of minimum 80 gallons per minute to achieve the scour
velocity of 2.0 feet per second.  In this case the pump would have a capacity of almost 2 times the
peak flow into the station.

STORAGE IN WET WELL AND PIPING IF BOTH PUMPS FAIL

Volume in Wet Well     pi (r)2 x h x 7.48 gallons/cu. Ft          Where pi = 3.14
          r = 3 ft.

                     h = 2 ft.
Volume in Wet Well    3.14(3)2 x 2 x 7.48 = 422 gallons

Volume in Gravity Sewer Line     pi(r)2 x length x 7.48 gallons/cu. ft.
                  Where pi = 3.14

                     r = 4/12 = 0.33 ft.
Manholes PS 1 to MHF, MHF to MHD, MHD to MHC

                    MHC to MHB                                                                   length = 424 ft.

Volume in Gravity Sewer        3.14(.33)2 x 424 x 7.48 gallons/cu. ft. = 1084 gallons

Volume in Manholes    pi (r)2 x h x 7.48 gallons/cu. Ft          Where pi = 3.14
          r = 2 ft.

                     h = 9 ft.

Volume in Manholes    3.14(2)2 x 9 x 7.48 gallons/cu/ ft    = 846 gallons

Total Storage = Wet Well + Gravity Sewer Line + Manholes

          422 gallons + 1084 gallons + 846 gallons =  2,352 gallons

Time to React at Peak Flow  = 2,352 gallons/48 gallons/minute  =  49 minutes

Time to React at Average Flow = 2,352 gallons/16 gallons/minute  =  147 minutes
          (2 Hours and 27 minutes)

GENERAL HORSEPOWER DETERMINATIONS

4 inch PVC C900 Force Main

Whp = (q)(TDH)/3920 Where q is pump capacity 80 gpm
TDH is 36.93 ft.
Pump efficiency is 40%
Motor Efficiency is 55%

Bhp = Whp/Pump Efficiency

Hp = Bhp/Motor Efficiency

Hp =   80 (36.93)/3920 x 0.40 x 0.55  =  3.42

Actual Conditions will be dictated by the pump curves and pump selection.

BUOYANCY FORCE
Upward Force

Force = Pi x r2 x height x 7.49 gallons/ft3  x 8.34 #/ gallon         where  pi = 3.14
                            R = 3 ft.

                 Height = 16.1 ft

Force Upward = 3.14 x 32 x 17.1 x 7.49 x 8.34  =  30,186 pounds
Downward Force

Manhole Weight

Outside Diameter - Inside Diameter = Area of Concrete in ft3

(3.14 x 3.52 x 17.1 ft) - (3.14 x 32 x 17.1 ft) = (657 ft3) - (483 ft3) = 174 ft3

174 ft3 x yd3/27  =  6.4 yd3   for manhole only
Bottom Slab Weight

Pi x r2 x height where r = 4.5 ft.
Height = 0.5 ft.

3.14 x 4.52 x 0.5 ft x yd3/27 ft3  =  1.17 yd3

Top Slab Weight

Pi x R x R x Height x yd3/27 ft3 where R = 3 ft.
Pi = 3.14 ft.

Height = 0.5 ft.

3.14 ft. x 9 ft. x 0.5 ft x yd3/27 ft3 =

           = 0.52 yd3

Weight of Dirt

Outside Diameter of Base - Outside Diameter of Wet Well

(3.14 x 4.52 x 17.1 ft) - (3.14 x 3.52 x 17.1 ft) = (1087 ft3) - (657 ft3)  =  430 ft3

Weight of dirt is 62.4 #/ft3           Concrete Weight is 4,000 #/ yd3

Downward Force = Manhole Weight + Bottom Slab + Top Slab + Dirt Weight

                        = (6.4 yd3 + 1.17 yd3 + 0.52 yd3) x 4,000 #/yd3 + (430 ft3 x 62.4 #/ft3)
                        = 32,360 # + 26,832 #  =  59,192  pounds

Downward Force is greater than the buoyancy force without adding in the footings.

52,192 pounds is greater than 30,186 pounds.

CYCLE TIME FOR PUMPING STATION

At Average Flow  of 16 gpm;     422 gallons of volume between Pump On and Pump Off

    422 gallons/(80 gpm - 16 gpm)       =   6.6 minutes of pumping time.

    Fill Time   422 gallons/16 gpm = 26.3 minutes to fill

Cycle time is 6.6 minutes + 26.3 minutes = 32.9 minutes

    Pump Runs 6.6 minutes per 30 minutes at average flow.

At peak flow of 48 gpm;

    422 gallons/(80 gpm - 48 gpm)      =  13.2 minutes pumping time

    Fill time   422 gallons/48 gpm  =  8.8 minutes to fill

Cycle time is 13.2 minutes + 8.8 minutes = 22 minutes

    Pump Runs 13.2 minutes per 30 minutes at peak flow

OLD DOMINION PUMP STATION NO. 2 DESIGN

COMPUTATION OF FLOW GENERATION

RESIDENTIAL AREA

Single-Family = 16 Lots  x  6 Persons/Dwelling x 75 gpd/Person       =       7,200 gpd
                                                                                                                         
Townhomes  = 28 Lots  x  4 Persons/Dwelling  x  75 gpd/Person       =       8,400 gpd
                                                                                                                        

        Total residential flow would be  15,600 gpd for Pump Station No. 2

FORCE MAIN SIZING   From Pump Station No. 2

          Average flow: 15,600 gpd/1440 minutes/day = 11 gpm

Peak Flow: 11 gpm x  3 peak factor =         33 gpm

A 4 inch force main would require a flow of minimum 80 gallons per minute to achieve the scour
velocity of 2.0 feet per second.  In this case the pump would have a capacity of almost 3 times the
peak flow into the station.

STORAGE IN WET WELL AND PIPING IF BOTH PUMPS FAIL

Volume in Wet Well     pi (r)2 x h x 7.48 gallons/cu. Ft          Where pi = 3.14
           r = 3 ft.

                     h = 2 ft.
Volume in Wet Well    3.14(3)2 x 2 x 7.48 = 422 gallons

Volume in Gravity Sewer Line     pi(r)2 x length x 7.48 gallons/cu. ft.
                  Where pi = 3.14

                     r = 4/12 = 0.33 ft.
            Manholes MHU to MHN & MHN to MHO  length = 159 ft.

Volume in Gravity Sewer        3.14(.33)2 x 159 x 7.48 gallons/cu. ft. = 407 gallons

Volume in Manholes    pi (r)2 x h x 7.48 gallons/cu. Ft          Where pi = 3.14
          r = 2 ft.
         h = 7.0 ft.

   Manholes MHU, MHN

Volume in Manholes    3.14(2)2 x 7.0 x 7.48 gallons/cu/ ft    = 658 gallons

Total Storage = Wet Well + Gravity Sewer Line + Manholes

         422 gallons + 407 gallons + 658 gallons =  1,487 gallons

Time to React at Peak Flow  = 1,487 gallons/33 gallons/minute  =  45 minutes

Time to React at Average Flow = 1,487 gallons/11 gallons/minute  =  135 minutes
         (2 Hr. 15 Min)

GENERAL HORSEPOWER DETERMINATIONS

4 inch PVC C900 Force Main Where q is pump capacity 80 gpm
TDH is 40.76 ft.
Pump efficiency is 40%
Motor Efficiency is 55%

Hp = 80 (40.76)/3920 x 0.40 x 0.55  =  3.78

Actual Conditions will be dictated by the pump curves and pump selection.

BUOYANCY FORCE
Upward Force

Force = Pi x r2 x height x 7.49 gallons/ft3  x 8.34 #/ gallon         where  pi = 3.14
                            R = 3 ft.

                 Height = 12.1 ft

Force Upward = 3.14 x 32 x 12.1 x 7.49 x 8.34  =  21,360 pounds
Downward Force

Manhole Weight

Outside Diameter - Inside Diameter = Area of Concrete in ft3

(3.14 x 3.52 x 12.1 ft) - (3.14 x 32 x 12.1 ft) = (465 ft3) - (342 ft3) = 123 ft3

123 ft3 x yd3/27  =  4.55 yd3   for manhole only
Bottom Slab Weight

Pi x r2 x height where r = 4.5 ft.
Height = 0.5 ft.

3.14 x 4.52 x 0.5 ft x yd3/27 ft3  =  1.17 yd3

Top Slab Weight

Pi x R x R x Height x yd3/27 ft3 where R = 3 ft.
Pi = 3.14 ft.

Height = 0.5 ft.

3.14 ft. x 9 ft. x 0.5 ft x yd3/27 ft3 =

           = 0.52 yd3

Weight of Dirt

Outside Diameter of Base - Outside Diameter of Wet Well

(3.14 x 4.52 x 12.1 ft) - (3.14 x 3.52 x 12.1 ft) = (769 ft3) - (465 ft3)  =  304 ft3

Weight of dirt is 62.4 #/ft3                     Concrete Weight is 4,000 #/ yd3

Downward Force = Manhole Weight + Bottom Slab + Top Slab + Dirt Weight

                        = (4.55 yd3 + 1.17 yd3 + 0.52 yd3) x 4,000 #/yd3 + (304 ft3 x 62.4 #/ft3)
                        = 24,960 # + 18,969 #  =  43,929  pounds

Downward Force is greater than twice the buoyancy force without adding in the footings.

43,929 pounds is greater than 21,360 pounds.

CYCLE TIME FOR PUMPING STATION

At Average Flow  of 11 gpm;     211 gallons of volume between Pump On and Pump Off

    211 gallons/(80 gpm - 11 gpm)       =   3.0 minutes of pumping time.

    Fill Time   211 gallons/11 gpm = 19 minutes to fill

Cycle time is 3.0 minutes + 19 minutes = 22 minutes

    Pump Runs 9.0 minutes per 60 minutes at average flow.

At peak flow of 33 gpm;

     211 gallons/(80 gpm - 33 gpm)      =  4.5 minutes pumping time

     Fill time   211 gallons/33 gpm  =  6.4 minutes to fill

Cycle time is 4.5 minutes + 6.4 minutes = 10.9 minutes

     Pump Runs 13.5 minutes per 30 minutes at peak flow WET WELL VENTILATION

Provision for air displacement in wet wells shall be made by natural means consisting of 0.10% of
the well cross-sectional area, or a minimum two 4 inch diameter inverted “j” or gooseneck pipes
with insect screens extending 24 inches above finished grade.  One vent pipe should extend to
within 12 inches above the obvert of the inlet sewer.   The other vent pipe should extend to the
underside of the wet well roof slab.

Wet well surface area is 28.3 sq. ft.       28.3 ft2 x 0.001  =  0.0283 ft2   x   144 in2/ft2   =  4 in2

Therefore 2 pipes are required.    A minimum of 4 inches diameter each.

One 4 inch vent through top of slab extending 2 feet above top of slab and ending with a screened
gooseneck.

One 4 inch vent through side of wet well positioned 1 foot above the influent sewer with a
downturned 90 degree bend and extending 2 feet above finished grade ending with a screened
gooseneck.   Screen must be stainless steel.  Piping to be ductile iron.
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