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VIRGINIA DEPARTMENT OF HEALTHPRIVATE 


ENGINEERING DESCRIPTION SHEET

                                     






DATE:  December 15, 2009
WATERWORKS NAME:  
Greenfield



WATERWORKS CLASS:  V
COUNTY/CITY:  

Botetourt County               

TYPE:  Community

LOCATION:  

Greenfield is located on the west side of U.S. Route 220 between  




Fincastle and Daleville.

OWNER:


Botetourt County Depart. of Public Works




Contact:  Mr. Ron Smith, P.E.


 

   
30 West Back Street, Number 4             




   

Fincastle, VA  24090






Phone:  (540) 473-8316
OPERATOR:  

Licensed Class V Operator Required
PERMIT NUMBER: 
2023385 Amended 
EFFECTIVE DATE: 
April 4, 2000, December 15, 2009
TYPE OF TREATMENT:  
Chlorination

SOURCE:  

Two drilled wells

DESIGN CAPACITY: 
620,000 gpd
DESCRIPTION OF THE WATERWORKS
The Greenfield waterworks consists of two drilled wells, a 1.0 MG elevated storage tank, chlorine disinfection and distribution piping consisting of 16, 8, 6-inch and smaller water mains.  The following previously independent waterworks have merged with the Greenfield system:  Cedar Ridge, Forest Lake (Hub Water Co.), Daleville Farms and Williamsburg Court.  In addition, the Greenfield waterworks maintains emergency connections with the following systems:  Tinkerview Gardens, Cloverdale and the Town of Troutville.  

Source Water:  
Greenfield Well No. 3 is located off Etzler Road approximately 2,200 feet west of the chlorination facility as shown on the plat of the well lot dated July 13, 1999 and recorded in the Clerk’s Office of the Circuit Court of Botetourt County, Virginia in Deed Book 486, Page 594.  The well is 15 inches in diameter from ground level to a depth of 249 feet and 10 inches in diameter from a depth of 249 feet to a depth of 560 feet.  The well is cased with 10 inch casing and cement grouted to a depth of 249 feet.  A 120 hour pumping test of the well performed in January 1997 indicated a sustained yield of 525 gpm with a drawdown of 347.4 feet.  The 10 inch casing extends 12 inches above a 6 inch thick concrete slab and is provided with a pitless adapter unit.  Water is pumped from the well by a submersible pump powered by a 100 hp electric motor and is capable of delivering 600 gpm at 460 feet TDH.  The submersible pump performance is insufficient to boost water to the storage tank; therefore, a booster pump is provided.  The booster pump is capable of delivering 500 gpm at 200 feet TDH and is powered by a 50 hp electric motor.  The submersible well pump and the booster pump operate simultaneously and are controlled by a level transducer located in the storage tank.  A throttling valve is provided on the well’s discharge line.  
Greenfield Well No. 4 is located approximately 1,600 feet south of the chlorination facility as shown on the plat of the well lot dated July 13, 1999 and recorded in the Clerk’s Office of the Circuit Court of Botetourt County, Virginia in Deed Book 486, Page 594.  The well is 15 inches in diameter from ground level to a depth of 207 feet and 10 inches in diameter from 207 feet to a depth of 612 feet.  The well is cased with 10 inch in diameter casing and is cement grouted to a depth of 207 feet.  A 120 hour pumping test of the well performed in April 1997 indicated a sustained yield of 250 gpm with a drawdown of 434.5 feet.  The 10 inch casing extends 12 inches above a 6 inch thick concrete slab and is provided with a pitless adapter unit.  Water is pumped from the well by a submersible pump powered by a 30 hp electric motor and is capable of delivering 250 gpm at 500 feet TDH.  The submersible pump performance is insufficient to boost water to the storage tank; therefore, a booster pump is provided.  The booster pump is rated for 250 gpm at 270 feet TDH.  The well pump and the booster pump operate simultaneously and are controlled by a level transducer in the storage tank.

Treatment:

Chlorine disinfection via a sodium hypochlorite feed system is provided for both wells.  The chlorination facilities consist of dual solution feed metering pumps that take suction from a 100 gallon solution tank and discharge to the common discharge header downstream of the booster pumps.  A 40 gpd metering pump is provided for each well.  A third metering pump is provided as a spare.  The metering pumps run in conjunction with their respective well and booster pumps.  The metering pumps and solution tank are housed in a masonry structure that measures 44 feet by 40 feet by 12 feet in height and is located near the existing recreation maintenance building.  Chlorine contact time is provided by 534 feet of 16 inch and 475 feet of 36 inch in diameter pipe.  A sampling station is located on the downstream end of the 36 inch pipe run for measuring chlorine residual.

Besides the chlorination equipment, the well discharge appurtenances and the well booster pumps are housed in this building.  Raw water sample taps, a pressure gauge, a 6 inch in diameter screened blow-off with splash pad, a water meter, flow control valves, chlorine injection assemblies and an entry point sample tap are provided for each well discharge line.  The discharge line from the wells and their respective booster pumps combine in an 8 inch line that delivers water to the system.  Other features of this facility include an area for a lab/operations room and a loading and unloading area in the pump room.  Piping through the concrete floor is provided for the connection of a future well.  
Each well is provided with a turbidimeter that monitors the turbidity level of the raw water when in use.  The turbidimeters have an alarm feature that will initiate the alarm dialer should the turbidity set point be compromised.  The alarm dialer also monitors low or high water levels in the storage tank, pump failures and the level in the chlorine solution tank.  

Storage:

System storage is provided by a fluted column, elevated, welded steel tank having a nominal volume of 1,000,000 gallons.  The tank measures 74 feet in diameter and 82 feet to the overflow elevation (1,587 feet).  The fluted column is constructed of steel and is 52 feet in diameter and 42 feet in height.  The tank is equipped with a 24 inch in diameter inlet/outlet pipe and a 24 inch in diameter overflow/drain pipe.  The overflow pipe is screened.  Other features of the tank include a Saf-T-Climb ladder system, a handrail system on the top of the tank and on all interior walkways, a 24 inch in diameter mushroom-type screened vent, a 48 inch in diameter access tube, which provides access from the top of the fluted column to the tank roof, a 30 inch in diameter manhole giving access to the exterior painter's rail located at the top of the fluted column, a 30 inch in diameter manhole through the tank bottom and two-30 inch in diameter shoebox-type entry hatches.  One hatch is located at the top of the access tube and the other hatch is located on the tank roof adjacent to the access tube entry into the tank.  The tower is provided with eight 10 -inch in diameter vents, a condensate ceiling, a manually operated overhead steel roll-up door and a 36 inch by 80 inch access door located in the base of the tower.  The water level in the tank is regulated by an altitude valve and a pressure transmitter that ultimately sends signals back to the Greenfield well installations.  Pressure gauges are provided on the upstream and downstream sides of the outlet check valve.  
CAPACITY EVALUATION OF THE WATERWORKS

Design Basis:  per Waterworks Regulations, one ERC = 400 gpd
1. 
Estimated Water Demand: (579 connections)(400 gpd/ERC) = 231,600 gpd

2. 
Source Capacity:

	Well ID
	* Yield, gpd 

= gpm((0.5 gpm/ERC) *400 gpd/ERC
	Well Pump, gpd 

= gpm *1,440 min/day
	Limiting Capacity, gpd

	Well No. 3
	525 gpm
	420,000 gpd
	600 gpm
	864,000 gpd
	420,000 gpd

	Well No. 4
	250 gpm
	200,000 gpd
	250 gpm
	360,000 gpd
	200,000 gpd

	         Total
	     -
	            -
	        -
	   -
	620,000 gpd


3. 
Booster Pump Capacity – (well boosters)




Well No. 3      

 500 gpm 



  
Well No. 4     

 250 gpm 



     Total Capacity =        
 750 gpm



      750 gpm x 1,440 min/day = 1,080,000 gpm
4. 
Storage Capacity – Greenfield Tank capacity – 1,000,000 gallons




    1,000,000 gals ÷ 200 gal/ERC = 5,000 ERC

            5,000 ERC x 400 gpd/ERC = 2,000,000 gpd 

Conclusion:  This waterworks is permitted for a design capacity of 620,000 gpd due to limited source capacity.  This permit does not suspend, minimize, or otherwise alter this owner’s obligation to comply with applicable federal, state, or local laws and regulations or permits
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