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VIRGINIA DEPARTMENT OF HEALTH
. ENGINEERING DESCRIPTION SHEET

DATE September 26, 1997
WATERWORKS NAME _Croziex CERTIFIED CLASS _ IV
. CITY/COUNTY Goochland County ~ TYPE Communi ty
LOCATION West on Route 6, approximately 10.6 miles past the

Goochland-Henrico line. Turn left onto a dirt road,
Just beyond the Crozier post office. The well is on
the left side of the dirt road, approximately 100
vaxrds from its intersection with Route 6.

OWNER Sydnor Hydrodynamics, Inc.
P, 0. Box 27186
Richmond, Virginia 23261
Contact Mr. Jesse L. Royall, Jr., P.E.
Vice-President of Utilities
Telephona: {804) 643-2725

OPERATOR Mr. Herbert Talbott, Class III
Telephone: (804) 643-2725

PERMIT NUMBER : 432 4075100C 402297 4075100-A
DATE ISSUED 4/4/47 4/27/717 4/22/97 10/7/97

TYPE OF TREATMENT Corrosion Control |

SOQURCE Groundwater - one drilled well

DESIGN CAPACITY 24 existing connections (includes a restaurant)

DESCRIPTION OF SYSTEM:

This waterworks includes one drilled well, corrosion control
facilities, and one 5,000~gallon hydropneumatic tank, with appropriate
appurtenances:

Well No. 1-A - This well is located inside of the well house. It is
no longer in use. It was drilled in 1947, and reportedly has a yield
of approximately 1 gpm. Although the well is still connected to the
waterworks, it is not included in this operation permit.

Well No. 1 - This well is located in the center of a 6~ft x 6-ft x
6~inch concrete pad, located approximately 15 feet from the well
housa, It is constructed from a 10-inch hole drilled to a depth of 39
feet, and a 6~inch hole from 39 feet to 465 feet in depth (the depth
of the well was extended from 79 feet to 465 feet in July 1986).




Six-inch casing is installed from +2 feet to 39 feet in depth, and the
well is grouted with neat cement from ground level to a depth of 39
feet. When originally drilled in 1955, this well yielded 5.5 gpm
after 1.5 hours of continuous pumping. A yield and drawdown test was
not conducted in 1996 when the well was deepened, but the driller
recorded that the well had a yield exceeding 30 gpm. Appurtenances to
the well include a sanitaxy seal, a screened casing vent, a check
vailve, a gate valve, a sample tap (same tap as for Well No. i1-a), a
discharge metexr, and a blow-off line (same as for Well No. 1-A).

A 3-HP submersible pump, rated at 20 gpm @ 347 feet TDH, delivers
water from the well to the corrosion control facilities and the 5,000~
gallon hydropneumatic tank. The well pump had an instantaneous output
of 21 gpm during an inspection ‘on September 29, 1997. It operates
between tank pressures of 48 and 60 psi. . '

The corrosion control facilities consist of a caustic soda feed system
and an orthophosphate-polyphosphate (Aqua-Mag) feed system. The
caustic soda and orthophosphate-polyphosphate feed equipment each
include a 50-gallon soclution tank and a diaphragm feed pump with a
maximum feed rate of 1 gallon/hour (24 gallons/day). The pumps
automatically operate whenever the well pump is operating. The
chemicals are injected upstream of the 5,000~gallon hydropneumatic
tank. A sample tap is included downstream of the chemical feed
points,

Appurtenances to the 5,000-gallon hydropneumatic tank include pressure
sensing switches, a sight glass, a pressure gage, an air relief valve,
a drain, an access manhole, and a sample tap. A 1/3-EP air compraessox
maintains the proper air:water ratio in the tank.

The corrosion control facilities and the control end of the
hydropneumatic tank are housed in a 10-ft x 10-ft x 8-ft concrete
block well house. Appurtenances to the well house include lighting,
heat, drainage, and ventilation.

.DESIGN CRITERIA: Note: ERC = Equivalent Residential Connection or
400 gpd, in accordance with the 1995 Watezrworks
Regulations.
1. Well Yield: unknown
2. Well Pump (0.5 gpm per ERC) _
Capacity: The pump is rated at 20 gpm @ 347 feet TDH

20 gpm @ 0.5 gpm per ERC = 40 ERCs or 16,000 gpd



Capacity of Caustic Soda Feed System:

M,V = NV,

V:; = required output of chemical feed pump

N, = 50% = 500,000 ppm

V: = 20 gpm {well output)

N, = 6 ppm (RTW Model - to raise the pH to 7.4)

Vi

NV, = (20) (6) = 0.00024 gpm = 0.345 gpd
N, 500,000 . _

The 24 gpd diaphragm feed pump is therefore adeguate for the
caustic soda feed system. The caustic soda will be diluted in
the soclution tank to achieve a strength compatible with the 24

gpd feed pump.

Capacity of Orthophosphate-Polyphosphate Feed System:

Aqua-Mag has a specific weight of 11.4 1lb/gal, and a total
prhosphate concentration of 34.5%. Therefore, the concentration
of total phosphate in Agqua-Mag is 471,583 ppm. :

val = Nsz ‘
V, = required output of Aqua-Mag feed pump

N; = 471,583 ppm

V. = 20 gpm (well output)

N: = 0.289 ppm {dosage based on water quality
- formula from manufacturer)

vV, = NV, = (0.289) (20) = 0.0000123 gpm

N, 471,583

H

0.018 gpd

The 24 gpd diaphragm feed pump is therefore adequate for the
Aqua-Mag feed system. The Aqua-Mag will be diluted in the
solution tank achieve a strength compatible with the 24 gpd
feed pump.

Storage Capacity: (200 gallons per ERC()

cone 5,000~gallon hydropneumatic tank
Effective Storage Volume:
5,000/3 = 1,667 gallons
Total Effective Storage Capacity:
1,667 gallons @ 200 gallons per ERC =
8 ERCs or 3,200 gpd




The waterworks is limited by the total effective storage capacity to a
maximum usage of 8 equivalent residential connections or 3,200 agpd,
but is being issued for the existing 23 residential connections and 1

restaurant connection.
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VIRGINIA DEPARTMENT OF HEALTH

ENGINEERING DESCRIPTION SHEET

WATERWORKS NAME:

COUNTY/CITY:

LOCATION:

OWNER:

OPERATOR:

PERMIT NUMBER:
EFFECTIVE DATE:
TYPE OF TREATMENT:
SOURCE:

DESIGN CAPACITY:

DATE: April 24, 2006

Eastern Goochland CERTIFIED CLASS: V
Central Water System
Goochland County TYPE: Community

The service area is generally bounded by Route 623 on the west,
Route 6 on the south, and the Hanover County line on the north.,
However, it also includes a 12-inch and 8-inch waterline on River
Road, a 16-inch waterline on Broad Street Road west from Route 623
to Route 621, and a 16-inch waterline on Tuckahoe Creek Parkway
west of Route 623.

County of Goochland

P. O. Box 119

Goochland, Virginia 23069

Contact: Mr. W. Douglas Harvey, P.E., County Engineer
Phone: (804) 556-5869; Fax: (804) 556-5176

Mr. Gerry Anthony Langfitt, Class [
Phone: (804) 556-5836, Ext. 1, Fax: (804) 556-5176

4075283 Amended Amended

07/09/78 1 1ll 11/02 05/17/06

None

Purchased Surface Water — Henrico County

3.2 MGD - limited by the total effective storage capacity

DESCRIPTION OF SYSTEM

This waterworks consists of a 1 MG elevated storage tank, a 0.6 MG elevated storage tank, two in-
line booster pumping stations, and the distribution system.

Source

Goochland County has a contract with Henrico County to purchase up to 5.2 MGD of treated surface
water. Water is obtained from Henrico County through four waterlines:

oom»

Storage

River Road — 12-inch waterline

Patterson Avenue (Route 8) — 16-inch waterline
Ridgefield Parkway — 16-inch waterline

Broad Street Road (U. S. Route 250) —~ 16-inch waterline

A. 1 MG Centerville Elevated Storage Tank - The welded steel tank is located on the eastern
side of St. Matthews Lane (Route 708), just north of Broad Street Road (U. S. Route 250).
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The tank has a single column pedestal and concrete support foundation. The bowl of the
68 -foot diameter tank is 40 feet high and has an effective capacity of 1 MG. The tank is
equipped with an altitude valve, an access ladder with a safety climbing device, an
atmospheric vent, two 30-inch square access hatches in the tank roof, an overflow fine, a
drain, a 30-inch diameter manhole through the tank floor, and a sample tap. Cathodic-
protection, pressure sensors, and a pressure gauge for determining the water level are also
provided. The drain line ties into the overflow line, which discharges into a drop inlet. A
25-inch air gap is provided between the overflow line and the drop inlet.

B. 0.6 MG West Creek Elevated Storage Tank — The toro-ellipsoidal welded steel tank is located
off of Route 640 in an open field at the western end of the West Creek commercial park. The
bowl of the 56-foot diameter tank is 35.5 feet high and has an effective volume of 0.6 MG.
The tank is equipped with an atmospheric vent, an access manhole, an overflow line, and a
drain. The overflow line and drain line are equipped with flap valves. They dlscharge into a
drainage pit, which directs the water to a nearby creek.

Pumping

A. Centerville Pumping Station — The pumping station is located on U. S. Route 250, just west of
the Henrico County line and approximately 1.5 miles east of its mtersectlon with Route 623 in
the Centerville area. _

Building . '
The pump station building is constructed of concrete masonry block with a brick veneer.
The controls are housed in a separate room from the main piping and equipment. The _
building is provided with heat, ventilation, overhead fighting, a drain, and a locked entrance.
The pump room is provided with a 3-ton hoist and trolley system, and a roll-up access door.

Booster Pumps, Instrumentation and Controls |
The three horizontal, split-case centrifugal pumps are powered by 75-HP motors with
variable frequency drives. Each pump is rated for 1,250 gpm @ 110 feet TDH, and is ’
equipped with a butterfly valve and pressure gauge on the suction line, and an electric
check valve, butterfly valve and pressure gauge on the discharge line. The three pumps
may be alternated either manually or automaticaily. The pumping station has a firm
pumping capacity of 2,500 gpm {two pumps in service).

The 24-inch suction header is provided with an air release valve, a pressure monitoring ‘

assembly (pressure gauge, sensor, transducer, sample tap), and a magnetic flow meter. The

24-inch discharge header is provided with a pressure monitoring assembly, a connection to a ‘

chlorine residual analyzer, an air release valve, and a surge relief valve. The surge relief ‘

valve discharges to a storm sewer drop inlet. : |
|

The pumping' station is furnished with a Remote Terminal Unit (RTU) that is programmable
logic controller (PLC) based. It will interface with the Goochland County SCADA system,
once that system is installed.

Emergency Generator

A 300 KW, 480 V diesel powered electrical generator i is installed on a concrete slab outside
of the building. The generator is designed to power two pumps and all other normai station
loads simultaneously. A 1,200-gallon double walled diesel fuel tank is at the base of the
generator. The pumping station is furnished with an automatic load transfer switch.

B. River Road Pumping Station - The pumping station is located on the north side of River (
Road (Route 850), less than one mile west of the intersection of River Road and Rivergate
Drive. '
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EVALUATION OF THE SYSTEM

Design Criteria: The system is evaluated on the basis of the equivalent residential connection {
(ERC). One ERC will utilize 400 gallons/day (gpd).

1. Actual Usage: 52,530 gpd (2005}

2. Source Capacity: 5.2 MGD — contract with Henrico County

3. Delivery Capacity:
a. Centerville Pumping Station — three pumps provided |
Firm pumping capacity — 2,500 gpm {two pumps in service)
b. River Road Pumping Station ~ three pumps provided :
Firm pumping capacity — 1,000 gpm (two pumps in service)
TOTAL: 3,500 gpm

3,500 gpm x 1,440 minutes/day = 5,040,000 gpd (5.04 MGD)

>

Storage Capacity: (200 gallons/ERC)
a. Centerville Elevated Storage Tank — 1.0 MG
b. West Creek Elevated Storage Tank — 0.6 MG
TOTAL: 1.6 MG

1.6 MG / 200 gallons/ERC = 8,000 ERCs
8,000 ERCs x 400 gallons/ERC = 3,200,000 gpd (3.2 MGD)

Based on the calculations above, the permitted capacity is Izmited by the total effective storage {
capacity to 3.2 MGD. '

ot

R:\PD15B\04-Operation Permits & EDS\02-Engineering Description Sheels\Eastern Goochland-2006.doc
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VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE January 27, 20600
WATERWORKS NAME Elk Hill.Farm CERTIFIED CLASS N/A
CITY/COUNTY Goochland County TYPE Community
LOCATION Route 6 west to Route 608. Route 608 is approximately

10.6 miles west of U. S. Route 522 (North) at Goochland
Courthouse, and approximately 1.0 miles west of Route
- 606 at George’s Tavern. Turn left (south) on Route 608
and proceed approximately 1.5 miles. The entrance road
is located on the left, ahead of the railrcad tracks.

OWNER Elk Hill Farm, Inc.
P. 0. Box 99
Goochland, Virginia 23063
Contact Mr. Michael C. Farley, Executive Director
(Telephone: F34—4392; Fax: 784=2960)

45T yacs 4s7-28326 (Bh/ssy
OPERATOR Mr. Patrick Bailey, Maintenance Supervisor
PERMIT NOUMBER 4075200 Amended
DATE ISSUED June 24, 1977 February 4, 2000
TYPE OF TREATMENT None
SOURCE Groundwater - one drilled well
DESIGN CAPACITY 12,800 gpd

DESCRIPTION OF SYSTEM:

This waterworks includes one drilled well, one 10,000-gallon gravity
storage tank, two 3-HP Dbooster pumps, and one 5,000-gallon
hydropneumatic tank, with appropriate appurtenances.

Well: -The well was constructed from an 1ll-inch hole drilled to a depth
of 108 feet with a 6-inch hole extended from 108 feet to 305 feet in
depth. Six-inch casing was installed from +2 feet to 108 feet in depth,
and the well was grouted with neat cement from ground level to a depth
of 108 feet. This well yielded 11.5 gpm after 24 hours of continuous
pumping in a test conducted in October 1973. The well appurtenances
include a sanitary seal, a screened casing vent, a check valve, a gate
valve, a discharge meter, a blow-off line, and a sample tap.



-3~

DESIGN CRITERIA: Note: ERC = Equivalent Residential Connection or

400 gpd, in accordance with the 1995 Waterworks
Regulations

1. Design Usage: 60 staff @ 25 gpd/staff 1,500 gpd
50 resident students @ 100 gpd/student 5,000 gpd
20 day students @ 10 gpd/student 200 gpd
Total 6,700 gpd

The following calculations are based on a design water usage of 100
gpd/person.

2. Well Yield: (0.5 gpm per ERC)

16.5 gpm ~ 12-hour pump test conducted on July 31, 1998
16.5 gpm @ 0.5 gpm per ERC = 33 ERCs or 13,200 gpd
13,200 gpd @ 100 gpd/person = 132 persons

3. Well Pump Capacity: (0.5 gpm per ERC)

1-HP pump, rated at 13 gpm @ 198 feet TDH

The instantaneous output was 16 gpm on December 21,
1999. '

16 gpm @ 0.5 gpm per ERC = 32 ERCs or 12,800 gpd

12,800 gpd @ 100 gpd/person = 128 persons

4. Booster Pump Capacity: (Q = 11.4 NO-544)

Two 3-HP pumps, each rated at 78 gpm @ 107 feet TDH
Parallel operation is rated at 148 gpm @ 109 feet TDH
0= 11.4 NO-544

O = 148 gpm-

N = 111 ERCs or 44,400 gpd

44,000 gpd @ 100 gpd/person = 440 persons

iy

5. Storage Capacity: (200 gallons per ERC)

One 10,000-gallon gravity storage tank
(the effective storage volume is 7,738 gallons)
One 5,000-gallon hydropneumatic tank

Effective storage volume:
7,738 gallons + 1/3(5,000 gallons) = 5,405 gallons

Effective storage capacity:
9,405 gallons @ 200 gallons/ERC = 47 ERCs
47 ERCs x 400 gpd/ERC = 18,800 gpd
18,800 gpd @ 100 gpd/person = 188 persons

This waterworks is limited by the well pump capacity to a maximum usage

of 12,800 gpd or 128 persons @ 100 gpd/person.
_File: t :\15b\eds.opr\E1lkHill .doc




VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE__ April 20, 1995

WATERWORKS NAME Goochland Courthouse CERTIFIED CLASS 711 [wefa)
. A

COUNTY /CITY Geoochland County TYPE Community

LOCATION On Route 6, just west of itg intersection with Route 522,
approximately 20 miles west of Richmond.

OWNER County of Goochland
Mr. Gregory K. Wolfrey, Countyv Administrateor
P. O. Box 119
Goochland, Virginia 23063

OPERATOR Contact Mr. W. Douglas Harvey, P.E., County Engineer
Telephone: 556-536%

PERMIT NUMBER 403091 4075280

DATE ISSUED 11/6/91 574795

TYPE OF TREATMENT None

SOURCE Purchased water from the James River Correctlonal Center water

treatment plant

DESIGN CAPACITY 250 equivalent residential connections or 0.100 MGD — limited
by the source capacity

DESCRIPTION OF SYSTEM:

This waterworks includes a 300,000-gallon elevated storage tank shared with the
Virginia Department of Corrections, and a distribution system consisting of
10~inch, 6-inch and 4-inch waterlines with appropriate appurtenances, The
elevated storage tank is located on the west side of Route 6, between the
Virginia Correctional Center for Women and the Goochland Courthouse area.

The tank is supplied by the 1.5 MGD James River Correctional Center water
treatment plant via an B-inch waterline extending along Route 6 to serve the
Virginia Correctional Center for Women. The waterline diameter increases to 10
inches in the vicinity of the tank. An altitude valve located at the base of the
elevated storage tank allows the tank to fill from system presaure during .non-
peak usage hours.

The tank has a diameter of approximately 43 feet and an overflow elevation of
approximately 29.65 feet above the low water level in the tank. The low water
level is approximately 118.33 feet above the ground level. The tank is equipped
with a screened averflow pipe, a screened mushroom vent, a drain line with a
valve, an access hatch on top of the tank, an access ladder {extending from 10
feet above ground level to the access hatch), an interior ladder extending
downward from the access hatch, an access manhole on the riser pipe (3 feet above
the base of the riser pipe), a balcony with a railing around the exterior
circumference of the tank, two access manholes on the exterior of the tank (180
degrees from each other and 3 feet above the tank balcony), and a water level
indicator on the exterior of the tank. The overflow level of this tank is
- approximately 11 feet below the overflow level of the 0.300 MG tank at the James
River Correctional Center water treatment plant, which ensures that water is
supplied as needed to the Courthouse elevated tank.




The three wells which formerly served the Goochland COﬁrthouse — Venice Heights
waterworks are no longer utilized and have peen disconnected from the waterworks.
The storage facilities associated with these wells are also no longer utilized.

DESIGN CRITERIA ~ Note: ERC = Equivalent Residential Connection or 400 gpd,
in accordance with the 1993 Waterworks Requlations
1, Source Capacity: '
Source - 1.5 MGD water treatment plant at James River
Correctional Center
0.100 MGD allocated to Goochland County to serve the
Goochland Courthouse area (see letter
dated November 22, 1991 from Mr. Gregory
K. Wolfrey, County Administrator)
0.100 MGD (100,000 gpd) @ 400 gpd/ERC = 250 ERCs
2. Effective Storage Capacity: (200 gallons per ERC})

1 - 300,000-gallon elevated storage tank

0.100 MG allocated to Goochland County to serve the
Goochland Courthouse area (see letter
dated November 22, 1991 from Mr. Gregory’
K. Wolfrey, County ARdministrator)

0.100 MG (100,000 gallons) @ 200 gallons/ERC
= 500 ERCs or 200,000 gpd

This waterworks is limited by the source capacity to a maximum capacity
of 250 equivalent residential connections orx 100,000 gpd.




VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE January 17, 2001
WATERWORKS NAME Hiékory Haven CERTIFIED CLASS iv
CITY/COUNTY '~ Goochland County TYPE Community
LOCATION _ I-64 West to the Rockville~Manakin (Route 623) exit.

_Turn left (south) on Route 623. Go approximately 0.6
miles to U. §. Route 250. Turn right on U. §. Route-
250. Go about 0.2 miles, then turn left to continue
south on Route 623. The entrance to the subdivision is
on Holly Lane (Route 1006), which is on the left side
of Route 623, approximately 0.2 miles south of its
intersection with Route U. S. Route 250.

OWNER Mr. H. E. Thompson
11920 Murray Hill Drive
Midlothian, Virginia 23113-2344

OPERATOR Hickory Haven Homeowners Association g Vea dor Peb - Closs 17
c¢/o Mr. Garland N. Gregory, Sr. Teeut Vafon
12873 Holly Lane ,
Manakin-Sabot, Virginia 23103
Telephone: (804) 784-3722

PERMIT NUMBER 2190 0-830 4075365 401098 _ Amended
DATE ISSUED 8/2/74  9/2/75  6/24/77 _ 2/18/98 1/26/01
-TYPE OF TREATMENT Corrosion Control |

SOURCE . Groundwater -~ 2 drilled wells

DESIGN CAPACITY 40 existing residential connections

DESCRIPTION QOF SYSTEM:

This waterworks includes two drilled wells, corrosion  control
facilities, and two 5,000-gallon hydropneumatic tanks, with appropriate
appurtenances. ’

Well No. 1

Well - Well No. 1 is located on the right (south) side of Holly Lane
(Route 1006) next door to the Gregory residence at 12873 Holly Lane, and
just beyond the intersection of Holly Lane with Birch Road (Route 1008).

i
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The well is constructed from a 12-inch hole drilled to a depth of 50
feet, with a 6-inch hole extended from 50 feet to 300 feet in depth.
Six-inch steel casing is installed from +2 feet to 50 feet in depth.
The well is grouted with neat cement from ground level to a depth of 50
feet. In May 1960, this well yielded 12 gpm after 24 hours of
continuous pumping. The well appurtenances include a sanitary seal, a
screened casing vent, a check valve, a gate valve, a discharge meter,
and a sample tap. No blow-off is provided. '

A 1.5-HP submersible well pump with an unknown rated capacity delivers
"the water through the neutralizer filters to a 5,000-gallon

hydropneumatic tank and the distribution system. Pressure switches on
the hydropneumatic tank control the well pump. The settings of the
switches are unknown. The well pump output was 3.5 gpm during an

instantaneous reading on December 22, 1999,

Well No. 2

Well — Well No. 2 is located on the north side of Cedar Circle, at the
far end of a vacant lot. To reach it, turn left from Holly Lane onto
Cedar Cirecle, aboub 0.1 miles east of the lot for Well No. 1.

"

The well is constructed from a 12-inch hole drilled to a depth of 50
feet, with a 6-inch hole extended from 50 to 180 feet in depth.
Bedrock was encountered at a depth of 44 feet. In December 19862, this
well vyielded 35 gpm after 24 hours of continuous pumping. The well
appurtenances include a sanitary seal, a screened casing vent, a check
valve, a gate valve, a discharge meter, and a sample tap. No blow-off
is provided. -

A 0.5-HP submersible well pump with an unknown rated capacity delivers
the water through the corrosion control equipment to a 5,000-gallon

hydropneumatic tank and the distribution system. Pressure switches on
the hydropneumatic tank control the well pump. The settings of the
switches are unknown. The well pump output was 5 gpm during an

instantaneous reading on December 22, 13899,

Corrosion Control Equipment - The corrogion control equipment at each
well house includes a cartridge-type filter and two neutralizer filters
installed in series. The sediment type filter (4.5-inch diameter,
9.75-inch height) is installed upstream of the twe neutralizer filters
{13-inch diameter, 54-inch height]). Each neutralizer filter is an
upflow filter, designed for a flow rate of 8 gpm. The filter media is a
proprietary blend of calcium carbonates and magnesium oxides. Sample
taps and pressure gauges are installed both upstream and downstream:of
the filters. The filters may be bypassed.

When necessary, backwash water is provided from the hydropneumatic
tanksg. The backwash water 1s discharged through the floor drains to the
ground surface.
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Storage - The storage facilities at each well house include a 5,000-
gallon hydropneumatic tank. Appurtenances to each 5,000~gallon
hydropneumatic tank include an access manhole, a sample tap, a
pressure gauge, a sight glass, an air release valve, a vacuum release
valve, and a drain.

Well Houses - The wells, the corrosion control equipment, and the
operational end of each hydropneumatic tank are housed in 10-ft x 10-ft
% B-ft concrete block well houses. Each well house includes lighting,
heat, drainage, and overhead access to the well.

DESIGN CRITERIA: Equivalent Residential Connection (ERC) = 400 gpd,
in accordance with the 1995 Waterworks Regulations
1. Existing Connections: 40 residential connections
2, Well Yield: {0.5 gpm per ERC)
Well No. 1: 12 gpm for 24 continuous hours of pumping - 1960
Well No. 2: 353 gpm for 24 continuous hours of pumping - 1962

47 gpm - Total Well Yield
47 gpm at 0.5 gpm/ERC = 94 ERCs or 37,600 gpd

3. Well Pump Capacity: (0.5 gpm per ERC)
Well No. 1: 3.5 gpm - instantaneous output on 12/22/99
Well No. 2: 5.0 gpm — instantaneous output on 12/22/99
8.5 gpm — Total Well Pump Capacity

8.5 gpm at 0.5 gpm/ERC = 17 ERCs or 6,800 gpd
4. Storage Capacity: (200 gallons per ERC)

Two 5,000-gallon hydropneumatic storage tanks
Effective Storage Volume: 2({1/3 x 5,000) = 3,333 gallons
Effective Storage Capacity:

3,332 gallons @ 200 gallons/ERC = 17 ERCs or 6,800 gpd

5. Capacity of Neutralizer Filters: {(C.5 gpm per ERC)
Well No. 1 Well No. 2
No. of Filters 2 2
Diameter _ 13 inches 13 inches
Area ' 0.92 ft? 0.92 ft?
Filtration Capacity 8 gpm* 8 gpm*

*Manufacturer’s literature

Total Filtration Rate: 16 gpm
16 gom 8 0.5 gpm/ERC = 32 ERCs or 12,800 gpd

This waterworks is limited by the well pump capacity and the effective
storage capacity to a maximum capacity of 17 equivalent residential
connections or 6,800 gpd. However, it 1is being permitted for the 40

existing residential connections.
File: r:\15b\eds.opr\HickoryHaven.doc







VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE. July 16, 1998
WATERWORKS NAME James River Correctional CERTIFIED CLASSV II
Center Water Treatment Plant
CITY/COUNTY Goochland County TYPE Comoonity
LOCATION . ﬁoute 6 west, approximately 1.9 miles west of Crozier.

The entrance road to the water treatment plant is a

gravel road located at the base of the elevated storage
tank, on the north side of Route 6 and approximately 0.2
miles beyond the main entrance to James River Correctional
Center.

OWNER Commonwealth of Virginia Pepartment of Corrections
"James River Correctional Center .
State Farm, Vlrglnla 23160

Mr. , Warden {Telephone: 7B4-3551}
OPERATOR Mr. Réndy Wilson, Wétor Systems Treatment Plant Supervisor
Telephone: 784-3551, Ext. 2283 223&- Tox  SEe-SIGR
2291997 o eyl B3Mo 2209 Rudy Wihmn
PERMIT NUMBER 6348 492 1021 0-833 4075735 403091
DATE ISSUED 10/11/20 6/17/48 9/9/59 8/21/75 - 6/24/77 11/6/91
PERMIT NUMBER 4075735-A 401297 4075735-A
DATE ISSUED 11/20/95 3/5/97 7/27/98

TYPE OF TREATMENT flocculation, sedimentation, filtration, chlorination,
and corrosion control . '

SOURCE Surface Water — Beaverdam Creek (primary} and James River
{secondary)
DESIGN CAPACITY 1.5 MGD @ 2 gpm/ft?

DESCRIPTION OF SYSTEM:

RAW WATER WITHDRAWAL

The main sources of supply for this waterworks are Beaverdam Creek and
Courthouse Creek, which have a combined drainage area of 42 square miles above
the confluence of the creeks. The screened intake is located below the point
of confluence of the two creeks and just above a small dam on Beaverdam Creek.
The intake structure is part of the western wing wall of the dam. The invert
of the 18-inch intake pipe is about 1 foot above the stream bed. Creek water
flows by gravity through the intake to the raw water pump station. Two
electrically driven deep well turbine pumps, each rated at 1,200 gpm (1.728
MGD) @ 40 feet TDH, deliver water to the nearby treatment plant. An earthen
levee has been constructed between the raw water pumping station and Beaverdam
Creek for flood protection.

A secondary intake is located on the James River, at the site of the bridge
between James River Correctional Center and Powhatan Correctional Center, It
consists of a portable 50-HP pump with a capacity of 600 gpm (0.864 MGD) @ 259
feet TDH.



The pump CcOnveys river water through a 6-inch waterline to the 18-inch gravity
line between Beaverdam Creek and the raw water pump station.

TREATMENT WORKS

Coagulation .
Alum, soda ash, and chlorine are added to the raw water inlet pipe in the WITP

basement just prior to its entry into the covered basin called the "mixing
fiume". There is no mechanical mixer in this basin. The "mixing flume"”
provides a detention period of 55 seconds at the plant design rate of 1.5 mgd.

Flocculation
Two covered concrete flocculation basins (each 13.5-ft x 13.5-ft x 12-ft SWD)
operate in series to provide tapered flocculation. The flocculation basins

provide a detention time of approximately 31 mimites at the design flow of 1.5
mgd. Each basin is equipped with one set of horizontally mounted turbkine type
paddies with a four—speed drive system. The drive systems in the first and
second flocculation basins normally operate at 580 rpm and 430 rpm,

respectively.

Sedimentation :
The two parallel sedimentation basins {each 73-ft x.18-ft x 12.5~-ft SWD {avg) }

provide a detention time of 4 hours at the design flow of 1.5 mgd.

Filtration and Clearwell
The settled water is filtered by two rapid sand filters with Wheeler false

hottom underdrain systems. Each filter has an area of 270 Ft? {18 ft x 15 ft),
and has a capacity of 0.75 mgd at a design filtration rate of 2.0 gpm/ft{

Chlorine, soda ash, and hexametaphosphate {corrosion inhibitor) are added to
the filtered water as it flows by gravity into the 103, 000-gallon clearwell-
sump area {30.85-ft =x 37-ft x 9.5-ft {clearwell) + 16.8-ft x 16.8-ft x il1-ft

(sump areal).

Finished Water Pumps

The Ffinished water 1is pumped by two 125-HP high setrvice pumps, each rated at
1,200 gpm {1.728 mgd) @ 310 feet TDH, through a 12-inch waterline to the
300, 000-gallon elevated storage tank., The tank is located at the intersection

of Route 6 and the WTP access road. Bypass piping is provided.

Chemical Feed Eguipment
The chemical feed egquipment includes dry chemical feeders for alum and soda

ash, a diaphragm pump for the hexametaphosphate solution, and two gaseous

chlorinators for pre- and post-chlorination. The rotameters for pre- and post-

chlorination have capacities of 100 lb/day and 25 lb/day, respectively.

. Filter Backwash

A 200 gpm turbine-type pump located in the WTP pipe gallery discharges finished
water to an on-site 60, 000~gallon elevated washwater tank. Each filter is
backwashed directly from the tank by gravity flow. The backwash water is
conveyed to the plant drain pump station. Equipped with two submersible pumps
(10.5-inch impeller), each powered by a 30-HP motor and rated at 1,300 gpm at
system head conditions, the plant drain pump station delivers wastes to the two
120,000-gallon backwash lagoons. The supernatant from the lagoons is
discharged into Beaverdam Creek, approximately 300 feet downstream of the raw
water intake. The sludge collected from the lagoons is dried and transported

to a landfill for disposal.




Emergency Power
An- emergengy. electrlcal generator with sufficient power to operate the water
treatment plant "ITWTP) 4is located on the west side of the sedlmentatlon basins.

Lo

Laboratory et
The on-site laboratory performs essential routine chemical control. A

continuous residual chlorine moniteor for the finished water is installed there.

DISTRIBUTICN AND STORAGE

Waterlines to the Service Areas

Waterlines from the 300,000-gallon elevated storage tank at James River
Correctional Center extend westward (8-inch) to serve the Virginia Correctional
Center for Women {VCCW) and the Goochland Courthouse service area; eastward
{10~inch) to serve the Training Academy and the Work Release Facility; and
southward (8-inch) to serve the James River Correctional Center. Beaumont
Juvenile Correctional Center is served by an 8-inch and 6-inch waterline tied
into the waterline extending westward to VCCW. Peep Meadows Correctional
Center and Powhatan Correctional Center are served by a 6-inch waterline tied
into the 8-inch waterline serving the James River Correctional Center. Flows
to the above mentioned facilities and service area (with the exception of the
Training Academy and Deep Meadows Correctional Center) are monitored by
individual water meters. '

200, 000-Gallon Ground Storage Tank — Powhatan Correctional Center

A 200,000-gallon concrete ground storage tank at Powhatan Correctional Center
receives water from JRCC. Water is pumped from this tank to a 200,000-gallon
and a 100,000-gallon elevated steel tank by two 5-stage turbine pumps, each
rated at 500 gpm @ 180 feet TDH. Eight (8)-inch and 12-inch waterlines
interconnect the distribution systems for Powhatan Correctional Center and Deep
Meadows Correctional Center. '

In-Line Booster Station - Virginia Correctional Center for Women

An in-line booster station, located on Route 6 approximately 100 feet east of
the paved entrance road to the Virginia Correctiocnal Center for Women, boosts
the pressure of water conveyed to the Goochland Courthouse service area, and to
Beaumont Juvenile Correctional Center in Powhatan County. The increased
pressure allows the 200,000-gallon elevated storage tank at Beaumont Juvenile
Correctional Center and the 300,000-gallon elevated storage tank at Goochland
Courthouse to be filled.

Two centrifugal pumps are housed in a 12-ft X 9-ft X 6-ft precast concrete
vault. Appurtenances to the vault include a drain, a lockable cover, and two
access ladders. Each pump is rated at 275 gpm @ 100 feet TDH, and powered by a
15-HP motor. Appurtenances to each pump include a low pressure cut—-off switch,
a compound guage, and a gate valve on the suction side, and a check valve, a
gate valve, an air relief valve, and a pressure guage on the discharge side.
The pumps take suction from and discharge to an 8-inch waterline.

An automatic electrically-actuated control valve, installed in a 4-ft diameter
precast manhole upstream of the secondary metering facility for the Courthouse
area, control flows to the 300,000-gallon elevated tank which serves the
Goochland Courthouse area. '

A pressure reducing valve (PRV) is installed in a 10.25-ft x 5 -ft x 5.75-ft
concrete vault on the 8-inch waterline which serves Beaumont Juvenile




Correctional Center. It is set to keep the maximum pressure at 80 psi.
Appurtenances to the vault include a lockable hatch and an access ladder.

DESIGN CRITERIA Note: ERC = Equivalent Residential Connection or 400 gpd,
in accordance with the 1995 Waterworks Regulations

I. Safe Yield

A. Primary Source - Beaverdam Creek

No safe yield criteria or withdrawal limit has been set by
the Department of Environmental Quality (DEQ).

B. Secondary Source - James River

No safe yield criteria or withdrawal limit has been set by

the DEQ.
IT. Raw Water Pumping Capacity:
A. Primary: Two pumps, each with a capacity of 1.728 MGD.
B. Secondary: One 0.864 MGD pump for emergency service.

ITI. TFiltration Capacity:

Filter No. 1 rated at 0.75 MGD
Filter No. 2 rated at 0.75 MGD
Total Filtration Capacity - 1.50 MGD

Iv. Finished Water Pump Capacity:

A. High Service Pumps - Two constant speed pumps, each rated at
1.728 MGD @ 310 feet TDH. They transfer
water from the clearwell to a 300,000-
gallon elevated storage tank for the
distribution system.

B. Backwash Supply Pump - One 0,288 MGD turbine pump furnishes
clearwell water for the backwash tank.
V. Booster Pump Capacity:
A. Powhatan Correctional Center

Two b-stage deep well pumps, each rated at 500 gﬁm
(0.72 MGD) @ 180 feet TDH, transfer water from
a concrete ground storage tank to two elevated tanks.

B. Virginia Correctional Center for Women (VCCW)

Two centrifugal pumps, each rated at 275 gpm @ 100 feet

TDH, and each powered by a 15-HP motor, transfer water

to the on-site 300, 000-gallen elevated tank for VCCW and
Goochland Courthouse, and to the 200,000-gallon elevated tank
at Beaumont Juvenile Correctional Center.



VI. Storage Capacity: {200 gallons per ERC) -
Capacity

James River Correctional Center:

Elevated Tank ] 0.300 Mgal
Powhatan Correctlonal Center.

One 200,000-gallon elevated Tank 0.200 Mgal

Cne 100,000-gallon elevated Tank 0.100 Mgal

Concrete Ground Stacrage Tank 0.200 Mgal
Virginia Correctional Center for Women

Elevated Tank 0.200*Mgal
Beaumont Juvenile Correctional Center

Elevated Tank 0.200 Mgal
Total Storage ‘ 1.200 Mgal

Total Effective Storage Capacity:

*Additional 0.100 Mgal is allocated to Goochland County for the

1.200 Mgal @ 200 gal/ERC = 6,000 ERCs or 2.400 MGD

Goochland Courthouse waterworks (PWS ID No. 4075280}

Vil. BApproximate population served {June 1998): 7,460 persons
Water Distribution Area Population Served
(1) James River Correctional Center (JRCC) 673
(2} Powhatan Correctional Center & : 1,950
Receiving Unit :
(3) Deep Meadow Correctiocnal Center '_ 1,168
(4} Virginia Correctional Center for Women {VCCW) 989
{5} Goochland Courthouse 1,500
(6) Beaumont Juvenile Correctional Center 589
{7) Work Release Center 340
{8) Training Academy __19e

This water treatment plant is limited by ‘the filtration capacity to a maximum

Total 7,460

usage of 1.5 mgd.

Vowpsrv2\data\district\pd I Shieds.oprijreceds.doc




VIRGINIA DEPARTMENT OF HEALTH

ENGINEERING DESCRIPTION SHEET
of Proposed Construction

DATE: 2 September 2004

WATERWORKS NAME: James River Correctional Center CERTIFIED CLASS: |i

Water Treatment Plant

PERMIT NUMBER: 402204

EFFECTIVE DATE: 20 September 2004
EXPIRATION DATE: 20 September 2009
SOURCE: Surface Water - James River

DESCRIPTION OF PROJECT

This project consists of the construction of a surface water treatment plant employing
conventional treatment. It also includes the installation of a raw water intake on the James

River.

The treatment scheme consists of pre-oxidation with potassium permanganate injection into the
raw water transmission main, coagulation with alum in one rapid mix basin, combined
flocculation and sedimentation in dual solids contact clarifiers (Superpulsator®), dual media
gravity filtration using three filters, and disinfection with chlorine. Flueridation is included, and
hexametaphosphate is added for corrosion control.

Raw Water Intake & Pump Station

- A. Intake Screens

Quantity: 3

Type: 18-inch max. diameter, wedge-wire tee screens with max. 1-mm slot openings
Capacity: 1146 gpm/each, 3438 gpm (4.95 mgd) total @ max. 0.24 fps through~siot
velocity

Appurtenances: air-backwash cleaning system consisting of 3.6-cfm air compressor and
400-gal receiver tank in pump station

B. Raw Water Pumps

Quantity: 2

Type: submersible

Rating: 2292 gpm (3.30 mgd)@ 152 ft TDH each pump
Motor: 125 HP; 1750 rpm constant speed

Appurtenances: sump Jevel controls, pump removal guide rails
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= Separate valve vault for pump discharge check and butterfly valves, common purge
valve (electrically-operated butterfly) and surge relief valve

C. Potassium Permanganate Feed System
= Function: pre-oxidant for manganese, biocide
=  Application Point: 12-inch raw water pipe in valve vault
= Feed Equipment: one installed diaphragm metering pump rated at 6.5 gph with
variable speed drive, flow paced from raw water; 50 gal saturator tank
= Storage: pallets of dry (bagged) chemical

D. Emergency Generator
= Quantity: 1
= Type: skid-mounted, diesel engine driven
= Capacity: 230 KW
= Equipment powered: lights, heat, air compressors, metering pump, 1 raw water pump

Water Treatment Plant

E. Rapid Mix
s Quantity: 1 single-stage basin
= Dimensions: 6 ft—8inx7ft~6inx19ft—6in SWD
s Detention Time T: 191 sec @ 3.3 MGD
= Appurtenances: vertical shaft, pitched blade turbine mixer with 2-HP motor with variable
frequency drive

F. Flocculation & Sedimentation (Superpulsator®)
= Quantity: 2 basins
= Dimensions: 32 ft x 16 ft x 17 ft SWD
= Detention Time T: 32min @ 3.3 MGD
» Surface Loading Rate: 2.39 gpm / sf

G. Filtration
=  Quantity: 3 filters
Surface Area: 196 sf [14 ft x 14 fi] each filter
Fiitration Rate: @ 4.0 gpm/sf for each filter = 3.40 mgd total
Media: 42 inches Granular Activated Carbon, 12 inches sand
Appurtenances: Air & Water Backwash system including one 800 scfm positive
displacement blower, 10-inch backwash control vaive
o Max. backwash rate = 20 gpm/sf , Max. airwash rate = 4 scfm/sf

H. Clearwells
= Quantity: 2 tanks
= Capacity (each): 15 ft diameter x 19 ft max. depth; 100,000 gal
=  Appurtenances: concentric baffles in each tank (Baffling Factor = 1); separate influent,
effluent, overflow and drain lines, vent, external ladder, cathodic protection system
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Cheémical Feed Systems
Aluminum Sulfate (liquid Alum)

1.

Function: 1° coagulant

Application Point: rapid mix basin

Feed Equipment: two diaphragm metering pumps rated at 21 gph with variable
speed drives, flow paced from plant influent

Storage: heated fiberglass-reinforced plastic tank, 8,000 gal total capacity

Sod:um Hydroxide (Caustic Soda)

Function: pH adjustment

Application Points:1) rapid mix basin; 2) 16-inch combined filtered water pipe
Feed Equipment: one installed diaphragm metering pump rated at 19 gph, flow
paced from plant influent and combined filter flow rate

Storage: heated fiberglass-reinforced plastic tank, 11,000 gal total capacity

Lime/Soda Ash

L
L

Function: pH adjustment

Application Points: 1) 16-inch raw water pipe 2) 16-inch combined filtered water pipe
Feed Equipment: one volumetric feeder rated at 80 Ib/hr; 50 gal solution tank with
Ya- hp mixer and solution feed pump rated at 36 — 230 gph, flow paced from plant
influent

Storage: pallets of dry (bagged) chemical

Polymer

Function: 1) coagulant aid; 2) filter aid

Application Points: 1) rapid mix basin effluent weirs; 2)clarifier effluent junction box
Feed Equipment: two hydrodynamic blending units to activate and dilute neat
polymer. Units include neat polymer metering pump with 0.02 — 0.60 GPH range;
dilution water max. 300 gph; flow paced from plant influent

- Storage: 55-gal drums

Chiorine

Function: 1° disinfection

Application Points: 1) 16-inch raw water pipe ; 2) clarifier effluent junction box;
3) 16-inch combined filtered water pipe

Feed Equipment: one auto cylinder changeover; three vacuum chlorinators with
valve positioners and solution ejectors; manually controlled for raw water and
applied water, controlied by plant computer (chlorine analyzer) for post-filter
Storage: 1-ton cylinders on storage trunnions

Hexametaphosphate

Function: corrosion inhibitor

Application Point: 16-inch combined filtered water pipe

Feed Equipment: one installed diaphragm metering pump rated at 0.8 gph, with
variable speed drive and flow paced from combined filter flow rate

Storage: 55-gal drums
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7. Fluoride

= Function: fluoride addition
= Application Point: 16-inch combined filtered water pipe
» Feed Equipment: one installed diaphragm metering pump rated at 1 gph with

variable speed drive; flow paced from combined filter flow rate
= Storage: 55-gal drum with scale

8. Sodium Sulfite

e Function: dechlorination of washwater waste
s Application Point: 16-inch filtered waste pipe
o Feed Equipment: one 210 gal polyethylene solution tank; one installed diaphragm
metering pump rated at 14.1 gph with variable speed drive; on/off control from
computer or manual
s Storage: pallets of dry (bagged) chemical

Maximum
Chemical Max. Maximum Feed Solution Properties Treatment
Dose Capacity Capacity
Aluminum Sulfate 100 mg/ | 1 metering pump® @ | 48.5 %, 11.1 Ib/gal 6.71 MGD
21 gph/pump
Sodium Hydroxide 38.2mg/l | 1 metering pump @ | 25%, 2.6 Ib/gal 3.72 MGD
19 gph
Lime 35mg/l | 1feeder @ 80 Ib/hr; 6.58 MGD®
Soda Ash 50 mg/l 1 metering pump @ 0.5 ib/gal solution 4.60 MGD®
_ 200 gph
Polymer
e coagulant aid 1 mg/l 2 blend units @ 0.02 | 30%, 2.7 lb/gal 4.66 MGD
| e filter aid 1 mg/! — 0.60 gph/blend unit 4.66 MGD
Chlorine 15mg/l ' | 2 chiorinators°@ NA — gas feed 6.39 MGD
400 Ib/d/chlorinator
Hexametaphosphate | 2 mg/i 1 metering pump @ 10 Ib/gal 11.5 MGD
0.8 gph
Fluoride 1 metering pump @ 23.7% hydrofluosilic
1 mg/l 1 gph acid; 1.8 Ib F/gal 5.18 MGD
Potassium 3.0mg/t | 1 metering pump @ | 0.54 Ib/gal @ 20°C 3.37 MGD
Permanganate 6.5 gph

" Maximum dose per Walterworks Regulations.
* Firm capacity with one feeder out of service.
® Volumetric feeder capacity

J. Finished Water Pumps

= Quantity: 2

Type: horizontal, split case centrifugal
Rating: 2083 gpm @ 244 ft TDH

Motor: 200 HP, 1770 rpm constant speed
Appurtenances: flow control valves, butterfly valves, pressure gauges, flowmeter

K. Sludge Storage and Washwater Waste Basins - existing
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L. - Emergency Generator
-a - Quantity: 1 :
= Type: skid-mounted, diesel engine driven
= Capacity: 500 KW
»  Equipment powered: fights, HYAC, 2 vacuum pumps (Superpulsator), 1 finished water
pump

M. Process Instrumentation & Controls
= Distributed Control System
=  Analytical Instruments:
1. Turbidity Monitors
Raw Water — 1
Settled Water - 2
Filtered Water — 4 (3 filters + 1 combined filters)
Finished Water (Service Pump Suction) - 1
2. Chlorine Analyzer & Transmitter:
Finished Water (Clearwell Inlet) - 1
Finished Water (Service Pump Suction) - 1
3. pH Analyzers
Raw Water — 1
Mixed Water — 1
Finished Water (Service Pump Discharge) - 1
4. Streaming Current Monitor (SCM): Raw Water -1
" Field Instruments:
1. Flow Meters & Transmitters
Raw Water — 1
Finished Water (Service Pump Discharge) - 1
2. Level Meters & Transmitiers
Alum Tank - 1
- Caustic Soda Tank - 1
Clearwells - 2 .
3. Pressure Transmitter — Finished Water (Service Pump Discharge) - 1
4. Differential Pressure Transmitters — Filters -3
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PROJECT CAPACITY EVALUATION

1. Source Capacity
a. Raw Water Withdrawal Permit No. 02-vV2288 (DEQNMRC!COE)
Maximum Daily Withdrawal = 2.0 Mgal }

Maximum Instantanieous Withdrawal Rate = 2,292 gpm (3.3 mgd) > withdrawal limit

Maximum Annual Withdrawal = 730 Mgal = 2.0 mgd
b. Intake Screens: three, @ through velocity = 0.24 fps, total capacity = 4.95 mgd
c. Raw Water Pumps: two @ 3.3 mgd/pump firm capacity = 3.3 mgd

2. Treatment Capacity
a. Rapid Mix: 1 basin; Vol = 7300 gal
@ Toat = 3.18 min
7300 gal / 3.18 min = 2300 gpm = 3.3 mgd

b. Flocculation/Sedimentation: 2 basins; SA = 510 sf/basin
@ SOR = 2.39 gpm/sf
2 (510 sf/basin) (2.39 gpm/sf) = 2440 gpm = 3.5 mgd

c. Filtration: 3 Filters; Surface Area = 196 sfffilter
@ Loading Rate = 4.0 gpm/sf,
(3 filters)(196 sf/fiter)(4.0 gpm/sf) = 2350 gpm = 3.4 mgd
3. Transfer Capacity
Service Water Pumps: two @ 3.0 mgd/pump firm capacity = 3.0 mgd

The capacity of the water treatment plant is limited by the high service pumps to 3.0 mgd.

However, the DEQ Withdrawal Permit limits the plant to a maximum daily production of 2.0 Mgal,

with a peak instantaneous withdrawal rate of 3.3 mgd.

RAPD15B\EDS.Construct JRCC-WTP04.doc
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VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE: February 5, 2008

WATERWORKS NAME; James River Correctional WATERWORXKS CLASS: 11

Center Water Treatment Plant
COUNTY/CITY: Goochland County TYPE: Community
ELOCATION: Route 6 west, approximately 1.9 miles west of Crozier. The entrance road

to the water treatment plant is a paved road located at the base of the
elevated storage tank, on the north side of Route 6 and approximately 0.2
miles beyond the main entrance to James River Correctional Center,

OWNER: State of Virginia — Department of Corrections
: Contact: Mr. Timothy Newton, Environmental Services Administrator
6900 Atmore Drive
Richmond, Virginia 23225
Phone: (804) 674-3102

OPERATOR: Licensed Class II Operator Required
Mr. Herbert Lee Puett, Class II (Water Treatment Plant Supervisor)
Phone: (804) 556-5778

PERMIT NUMBER: 03A 492 1021 0-833 4075735 Amended Amended
EFFECTIVE DATE: 10/11/20  6/17/48 9/9/59 8721775  6/24/77 11/20/95 7/27/98
PERMIT NUMBER 402204  4075735T

EFFECTIVE DATE: 9/20/04  2/15/08

TYPE OF TREATMENT: coagnlation, combined flocculation and sedimentation, filtration, disinfection,
fluoridation, corrosion control

SOURCE: Surface water — James River
DESIGN CAPACITY: 1.8 MGD with a maximum filtration rate of 2.0 gpm/ft’

DESCRIPTION OF THE WATERWORKS

The waterworks consists of a raw water intake and pumping station, combined flocculation and sedimentation,
filtration, three clearwells, and a finished water pumping station.

Raw Water Source
The water treatment plant withdraws water from the James River under Virginia Water Protection Individual
Permit No. 02-V2288 with a limit of 2.0 MGD.

Compliance with the conditions and requirements of the Virginia Water Protection Individual Permit shall not
[imit the authority of the Health Department to assign a capacity to the waterworks, based on the evaluation as
follows,

Intake

The intake is on the north side of the James River, approximately 200 feet west of the confluence of
Beaverdam Creek and the river. The intake consists of three 18-inch diameter cylindrical tee screens with
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wedge wire (1-mm slot openings). The screens are cleaned by an air-backwash cleaning system. A 24-inch
line conveys the water from the intake to the raw water pumping station.

Raw Water Pumping Station

Two submersible pumps, each rated at 2,292 gpm (3.30 MGD) @ 152 feet TDH and powered by a 125-HP
motor, deliver water to the water {reatment plant. Appurtenances to each pump inciude a check valve and a
butterfly valve on the discharge line. A potassium permanganate feed system, consisting of a 6.5 gph
diaphragm metering pump and a 50-gallon saturator tank, is housed at the pumping station. The feed system is
paced by the raw water flow,

The raw water pumps and the potassium permanganate feed system are housed in a 25.3-ft x 20-ft x 12-fi brick
building. The building is equipped with lighting, heat, ventilation, and guide rails for pump removal. The
check valves, butterfly valves, and the potassium permanganate solution injection point are housed in a 12-ft x
13.5-t x 6.5-ft concrete valve box located outside of the pumping station.

The raw water is conveyed through approximately 7,000 feet of 16-inch ductile iron pipe to the rapid mix unit
at the water treatment plant. The rapid mix and Superpulsator® units are installed outside of the main
building, and the filters are installed inside of the main building,

Rapid Mix

The 6.67-ft x 7.5-ft x 19.5-ft rapid mix basin is located at the head of the two Superpulsator® units. The
vertical shaft turbine mixer is powered by a 2-HP motor. The basin provides a detention time of 191 seconds
at the design flow of 3.3 MGD.

Flocculatien & Sedimentation

Two parallel Superpulsator® units, each 32-ft x 16-ft x 17-f1, provide a surface overflow rate of 2,25 gpm/ft’
and a detention time of 44 minutes at the design flow of 3.3 MGD. Three 3-HP vacuum pumps, each with a
capacity of 79 scfm @ 40 water column, pulsate the sludge blanket. The waste sludge, when extracted, is
conveyed to the two backwash lagoons.

Filtration

Three parallel 14-ft x 14-ft high-rate (4.0 gpm/ft’) filters are installed. The filter media consists of 42 inches of
granular activated carbon and 12 inches of sand. The backwash operations include air scour followed by water
backwash. Two 800-cfm blowers are provided for the air scour (4 scfm/ft). Two backwash pumps, each
rated at 2,083 gpm @ 244 ft TDH, are provided for the water backwash. A 3,920 gpm flow control valve
limits the backwash rate to 20 gpm/f’. The backwash wastes are conveyed by a 16-inch ductile iron line to the
two backwash lagoons.

Clearwells

A 16-inch ductile iron line conveys the water from the filters to three 100,000-gallon welded steel tanks (15-ft.
diameter, 19-ft max. water depth) constructed in parallel across from the parking lot for the main treatment
plant building. The tank interiors are provided with two circular concentric baffles to maximize CT.
Appurtenances to each tank include a mushroom vent, a screened overflow pipe, an external access ladder to
an access manway, a valved drain line, and a cathodic protection system.

Finished Water Pumping Station

Two horizontal, split case centrifugal pumps are installed in paralle!. Each pump is rated at 2,083 gpm (3.0
MGD) @ 244 feet TDH, and is powered by a 200-HP motor. Appurtenances to each pump include butterfly
valves and pressure gauges on the suction and discharge lines, and a check valve on the discharge line.

The finished water pumps are housed in a 30-ft x 20-ft x 12-ft brick building constructed beside the three

clearwell tanks. Appurtenances to the building include lighting, heat, ventilation, a floor drain, and a hoist and
trolley system for pump removal.
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Sludge Storage
Two 120,000-gallon backwash lagoons are provided for plant wastes. The supernatant from the lagoons is
discharged into Beaverdam Creek under VPDES Permit No. VA0006149. The sludge collected from the

lagoons is dried and transported to a landfill for disposal.

Chemical Feed Systems
1. Potassium Permanganate

A.
B.
C.

D.

Function: preoxidation for iron and manganese control

Application Point: raw water main at the raw water pumping station

Feed Equipment: a volumetric feeder with a 50-gallon saturator tanks; a 6.5 gph diaphragm
metering pump

Storage: 5-gallon buckets of dry chemical

2. Aluminum Sulfate (liquid Alum)

A,
B. Application Point: rapid mix basin
C.
D

Function: primary coagulant

Feed Equipment: two diaphragm metering pumps rated at 22.5 gph with variable speed drives,
flow paced from plant influent

. Storage: heated fiberglass-reinforced plastic tank, 8,000 gallons total capacity

3. Sodium Hydroxide (Caustic Soda)

A.
B.
C.

D.

Function: pH adjustment

Application Points: 1) rapid mix basin; 2) 16-inch combined filtered water pipe

Feed Equipment: one installed diaphragm metering pump rated at 5 gph (120 gpd), flow paced
from plant influent and one diaphragm metering pump rated at 22.5 gph (post-caustic soda),
manually controlled

Storage: heated fiberglass-reinforced plastic tank, 11,000 gallons total capacity

4. Lime/Soda Ash

A. Function: pH adjustment

B. Application Points: 1) 16-inch raw water pipe 2) 16-inch combined filtered water pipe

C. Feed Equipment: one volumetric feeder rated at 80 Ib/hr; 50 gallon solution tank with “4- hp mixer
and solution feed pump rated at 36 — 230 gph, flow paced from plant influent

D, Storage: pallets of dry (bagged) chemical

5. Polymer

A. Function: 1) coagulant aid; 2) filter aid

B. Application Points: 1) rapid mix basin effluent weirs; 2} clarifier effluent junction box

C. Feed Equipment: two hydrodynamic blending units to activate and dilute neat polymer. Units
include neat potymer metering pump with 0.02 — 0.92 gph range; dilution water max. 300 gph;
flow paced from plant influent

D. Storage: 55-gallon drums

6. Chlorine

A. Function: primary disinfection

B. Application Points: 1) 16-inch raw water pipe ; 2) clarifier effluent junction box;
3) 16-inch combined filtered water pipe

C. Feed Equipment: one auto cylinder changeover; three vacuum chlorinators with valve positioners
and solution ejectors; manually controlled for raw water and applied water, controlled by plant
computer {chlorine analyzer) for finished water

D. Storage: 1-ton cylinders on storage frunnions
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7. Blended Phosphate (Aqua-Mag)
A. Function: corrosion inhibitor
B. Application Point: 16-inch combined filtered water pipe
C. Feed Equipment: one installed diaphragm metering pump rated at 0.92 gph, manually controlled
D. Storage: 55-gal drums

8. Fluoride
A. Function: fluoride addition
B. Application Point: 16-inch combined filtered water pipe
C. Feed Equipment: one installed diaphragm metering pump rated at I gph with variable speed drive;
flow paced from combined filter flow rate
D. Storage: 55-galton drum with scale

9. Sodium Sulfite

Function: dechlorination of washwater waste

Application Point: 16-inch filtered waste pipe

Feed Equipment: one 210 gallon polyethylene solution tank; one installed diaphragm metering
pump rated at 21 gph (504 gpd) with variable speed drive; on/off control from computer or manual
Storage: pallets of dry (bagged) chemical

S ow»

Continuous Monitoring Instrumentation

Raw Water — pH and turbidity (at raw water pump station); flow, also streaming current monitor (at WTP)
Mixed Water — pH

Settled Water — turbidity {each Superpulsator)

Filtered Water — turbidity (each filter + combined filters)

Finished Water — pH, turbidity, chlorine

WU W =

Data from the wall mounted units are transmitted to the SCADA system as well as being readable on-site.

SCADA System

In addition to the above, the SCADA system monitors water flows, chemical dosages, chemical tank levels,
pump operations, clearwell levels, off-site water tank levels, etc. It allows to operators to control pump
operations, chemical feed dosages, and valves. The monitoring units are located in the operator control room
and in the chief operator’s office.

Laboratory
The on-site laboratory performs essential routine chemical control. The equipment has the capability of
analyzing pH, turbidity, hardness, chlorine, fluoride, iron, and manganese.

Emergency Power

1. Raw Water Pumping Station — 230 kW diesel generator — will power one raw water pump, as well as the
lights, heat, air compressors and metering pump at the pumping station. A 1,400-gallon fuel tank is
located beside the generator.

2. Water Treatment Plant — 500 kW diesel generator -- will power one finished water pump, the two vacuum
pumps for the Superpulsators, lights, HVAC unit, and the SCADA system. A 2,500-gallon fuel tank is
located beside the generator.
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DISTRIBUTION AND STORAGE

Woaterlines to the Service Areas

Flows to the below mentioned facilities and service area (with the exception of the Training Academy and Deep

Meadows Correctional Center) are monitored by individual water meters,

Waterline Waterline Extends From Waterline Serves Waterline also serves
Diameter
8 inches 300,000-gailon elevated tank at { James River Correctional
James  River  Correctional | Center
Center (JRCC) _
10 inches 300,000-gallon elevated tank at | Training Academy Work Release Center
JRCC _ ,
8 inches 300,000-gallon clevated tank at | Virginia Correctional Center in-line booster station at
JRCC for Women (VCCW) VCCW
8 inches In-line  booster station at | 0.3 MG elevated tank at Goochland  Courthouse
VCCW VCCW {consecutive connection)
8 inches and | In-line  booster  station  at | Beaumont Juvenile 0.2 MG elevated tank at
6 inches VCCW Correctional Center , Beaumont
6 inches 8-inch waterline serving JRCC | Powhatan Correctional Center | 0.2 MG ground storage
tank at Powhatan
_ _ _ _ Cotrectional Center
12 inches 6-inch waterline serving Deep Meadows Correctional
and 8 inches | Powhatan Correctional Center | Center _ B
6 inches 500 gpm booster pumping 0.2 MG and 0.1 MG elevated
station at Powhatan tanks at Powhatan
Correctional Center Correctional Center

In-line Booster Stations

1. Powhatan Correctional Center - Two 5-stage turbine pumps, each rated at 500 gpm @ 180.ft TDH, are
housed in a 6-ft x 6-ft brick structure that sits on top of the 200,000-gallon ground storage tank. The pumps
fill the on-site 0.2 MG and 0.1 MG elevated storage tanks at Powhatan Correctional Center.

2. Virginia Correctional Center for Women -- Two centrifugal pumps, each rated at 275 gpm @ 100 ft TDH,

and each powered by a 15-HP motor, are housed in a 12-ft x 9-ft precast concrete vault. The pumps take
suction from an 8-inch waterline and fill the on-site 0.3 MG elevated storage tank that serves Goochland
Courthouse and the 0.2 MG elevated storage tank at Beaumont Juvenile Correctional Center,

Appurtenances to each pump include a low pressure cut-off switch, a compound gauge, and a gate valve on
the suction side, and a check valve, a gate valve, an air relief valve, and a pressure gauge on the discharge
side,

An automatic electrically-actuated control valve, installed in a 4-f{ diameter precast manhole upstream of the
secondary metering facility for the Courthouse area, control flows to the 300,000-gallon elevated tank which
serves (Goochland Courthouse,

A pressure reducing valve (PRV) is installed in a 10.25-ft x 5-ft x 5.75-ft concrete vault on the 8-inch

waterline which serves Beaumont Juvenile Correctional Center. It is set to keep the maximum pressure at 80
psi. Appurtenances to the vault include a lockable hatch and an access ladder.
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A. Water Treatment Plant: 0.3 MG e¢levated storage fank
B. Powhatan Correctional Center: 0.2 MG ground storage tank
0.2 MG elevated storage tank
0.1 MG eclevated storage tank
C. Virginia Correctional Center for Women: 0.3 MG elevated storage tank
D. Beaumont Juvenile Correctional Center: 0.2 MG elevated storage tank

Storage Facilities i
|
!

CAPACITY EVALUATION OF THE WATERWORKS

Design Basis: per §12 VAC 5-590-690 of the Waterworks Regulations

1. Source Capacity: James River
Withdrawal Permit - 2 MGD (Virginia Water Protection Permit No. 02-2288 dated June 16, 2003 and
modified on April 20, 2004)

2. Raw Water Pumping Capacity: Two pumps each rated at 3.3 MGD @ 152 feet TDH — firm capacity

3. Rapid Mix: |
Volume: 6.67-ft * 7.5-ft #19.5-ft *7.48 gallons/ft’ = 7,297 gallons
7,297 gallons * {(60 * 1,440} seconds/day]/ 10 seconds = 63 MGD at 10 seconds detention time

4. Flocculation & Sedimentation (Superpulsator®):
Basin volume = (30 ft * 17 ft * 13.25 ft * 2 basins) = 13,515 ft’
13,515 ft’ * 7.48 gallons/f’ = 101,092 gallons = 0.101 MG
Detention time = 0.101 MG/3.3 MGD * 1440 minutes/day = 44 minutes
Surface Loading Rate: (3.3 MGD)(1,000,000 gal/MG)/1440 minutes/day) / (30 ft * 17 ft *2)
=225 gpm/ft
Design Flow' = (30 ft * 17 ft #2) * 2.5 gpm/f® * 1,440 minutes/day / 1,000,000 gal/MG = 3.67 MGD

5. Filtration:
Filter Area = (14 ft * 14 ft * 3 filters) = 588 ft*
Surface loading rate = 4.0 gpm/ft’
Design Flow = 588 f* * 4 gpm/ft’ * 1,440 minutes/day / 1,000,000 gal/MG = 3.4 MGD

6. Finished Water Pumping Capacity: Two pumps each rated at 2,083 gpm (3.0 MGD) — firm pumping
capacity '

7. Storage:
A. On-site
i. 0.3 MG (three 100,000-gallon clearwells)
il. 0.3 MG elevated storage tank
B. Off-site
i. 0.3 MG elevated storage tank — Virginia Correctional Center for Women
ii. 0.2 MG ground storage tank — Powhatan Correctional Center
. 0.2 MG elevated storage tank - Powhatan Correctional Center
iv. 0.1 MG elevated storage tank — Powhatan Correctional Center
v. 0.2 MG elevated storage tank — Beaumont Juvenile Correctional Center
1.3 MG — Total (excluding clearwells)
1.3 MG/0.5 days = 2.6 MGD

! Design surface loading rate for Superpulsator units
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Water production and storage is allocated to the following consecutive waterworks as follows:

Waterworks Name | PWSID Permit Delivered | Total Storage Storage Storage
Capacity Capacity Required ! Provided- Provided —
(gpd) (gpd) {gal* 1000) Consecutive’ Primary’
_ (gal*1000) {gal*1000)
Goochland 4075280 100,000 396,000 50 0 100
Courthouse

1. Total storage required by the consecutive waterworks.
2. Total effective storage provided by the consecutive waterworks.
- 3. Total effective storage provided by this (primary) waterworks.

Conclusion:
This waterworks has a design capacity of 2.0 MGD, due to limited source capacity described above. However,

it is being permitted for a design capacity of 1.8 MGD with a maximum filtration rate of 2 gpm/ft’, in
accordance with the January 14, 2008 letter from Mr. Timothy Newton, ESU Director, Virginia Department of
Corrections. 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.

RAPD5BV04-Operation Permits & EDSW2-Engineering Description Sheets\ames River Correctional Center-2007.doc
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VIRGINIA DEPARTMENT OF HEALTH

ENGINEERING DESCRIPTION SHEET
of Proposed Construction

DATE: 2 September 2004

" WATERWORKS NAME: James River Correctional Center CERTIFIED CLASS: ||

Water Treatment Plant

PERMIT NUMBER: 402204
EFFECTIVE DATE: 20 September 2004
- EXPIRATION DATE: 20 September 2009
. SOURCE: Surface Water - James River
DESCRIPTION OF PROJECT

This project consists of the construction of a surface water treatment plant employing
conventional treatment. It also includes the installation of a raw water intake on the James

River.

The treatment scheme consists of pre-oxidation with potassium permanganate injection into the
raw water transmission main, coagulation with alum in one rapid mix basin, combined
flocculation and sedimentation in dual solids contact clarifiers (Superpulsator®), dual media
gravity filtration using three filters, and disinfection with chlorine. Fluoridation is included, and
hexametaphosphate is added for corrosion control.

Raw Water Intake & Pump Station

A. Intake Screens

Quantity: 3

Type: 18-inch max. diameter, wedge-wire tee screens with max. 1-mm slot openings
Capacity: 1146 gpm/each, 3438 gpm (4.95 mgd) total @ max. 0.24 fps through-slot
velocity

Appurtenances: air-backwash cleaning system consisting of 3.6-cfm air compressor and
400-gal receiver tank in pump station

B. Raw Water Pumps

Quantity: 2

Type: submersible

Rating: 2292 gpm (3.30 mgd}@ 152 ft TDH each pump
Motor: 125 HP; 1750 rpm constant speed

Appurtenances: sump level controls, pump removal guide rails
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» Separate valve vault for pump discharge check and butterfly valves, common purge
valve (electrically-operated butterfly} and surge relief valve

. Potassium Permanganate Feed System

= Function: pre-oxidant for manganese, biocide

= Application Point: 12-inch raw water pipe in valve vauit

= Feed Equipment: one installed diaphragm metering pump rated at 6.5 aph with
_ variable speed drive, flow paced from raw water; 50 gal saturator tank

= Storage: pallets of dry {(bagged) chemical

. Emergency Generator

= Quantity: 1

»  Type: skid-mounted, diesel engine driven

»  Capacity: 230 KW

* Equipment powered: lights, heat, air compressors, metering pump, 1 raw water pump

Water Treatment Plant

. Rapid Mix

= Quantity: 1 single-stage basin

* Dimensions:6ft-8inx7ft-6inx19f-6in SWD

= Detention Time T: 191 sec @ 3.3 MGD

= Appurtenances: vertical shaft, pitched blade turbine mixer with 2-HP motor with variable
frequency drive

. Flocculation & Sedimentation (Superpulsator®)
=  Quantity: 2 basins

= Dimensions; 32 ft x 16 ft x 17 ft SWD

= Detention Time T: 32min @ 3.3 MGD

=  Surface Loading Rate: 2.39 gpm / sf

. Filtration

= Quantity: 3 filters

Surface Area: 196 sf [14 ft x 14 ft] each filter

Filtration Rate: @ 4.0 gpm/sf for each filter = 3.40 mgd total

Media: 42 inches Granular Activated Carbon, 12 inches sand

Appurtenances: Air & Water Backwash system including one 800 scfm positive
displacement blower, 10-inch backwash control valve

= Max. backwash rate = 20 gpm/sf , Max. airwash rate = 4 scfm/sf

. Clearwells

= Quantity: 2 tanks

= Capacity (each): 15 ft diameter x 19 ft max. depth; 100,000 gal :

» Appurtenances: concentric baffles in each tank (Baffling Factor = 1); separate influent,
effluent, overflow and drain lines, vent, external ladder, cathodic protection system
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. Chemical Feed Systems
1. Aluminum Sulfate (liquid Alum)
= Function: 1° coagulant
«  Application Point: rapid mix basin
= Feed Equipment: two diaphragm metering pumps rated at 21 gph with variable
speed drives, flow paced from plant influent
= Storage: heated fiberglass-reinforced plastic tank, 8,000 gal total capacity

2. Sodlum Hydroxide (Caustic Soda)
Function: pH adjustment
= Application Points: 1) rapid mix basin; 2) 16-inch combined filtered water pipe
= Feed Equipment: one installed diaphragm metering pump rated at 19 gph, flow
paced from plant influent and combined filter fiow rate
» Storage: heated fiberglass-reinforced plastic tank, 11,000 gal total capacity

3. Lime/Soda Ash
s Function: pH adjustment
o Application Points: 1) 16-inch raw water pipe 2) 16-inch combined filtered water pipe
» Feed Equipment: one volumetric feeder rated at 80 ib/hr; 50 gal solution tank with
¥a- hp mixer and solution feed pump rated at 36 — 230 gph, flow paced from plant
influent
» Storage: pallets of dry (bagged) chemical

4. Polymer
= Function: 1) coagulant aid; 2) filter aid
= Application Points: 1) rapid mix basin effluent weirs; 2)clarifier effluent junction box
= Feed Equipment: two hydrodynamic blending units to activate and dilute neat
polymer. Units include neat polymer metering pump with 0.02 — 0.60 GPH range;
dilution water max. 300 gph; flow paced from plant influent
»  Storage: 55-gal drums

5. Chlorine

= Function: 1° disinfection

= Application Points: 1) 16-inch raw water pipe ; 2} clarifier effluent junction box;

~ 3) 16-inch combined filtered water pipe

= Feed Equipment: one auto cylinder changeover; three vacuum chlorinators with
valve positioners and solution ejectors; manually controlled for raw water and
applied water, controlled by plant computer (chlorine analyzer) for post-filter

«  Storage: 1-ton cylinders on storage trunnions

6. Hexametaphosphate
¢+ Function; corrosion inhibitor
= Application Point: 16-inch combined filtered water pipe
= Feed Equipment: one installed diaphragm metering pump rated at 0.8 gph, with
variable speed drive and flow paced from combined filter flow rate
= Storage: 55-gal drums
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7. Fluoride
»  Function: fluoride addition

= Application Point: 16-inch combined filtered water pipe
= Feed Equipment: one installed diaphragm metering pump rated at 1 gph with
variable speed drive; flow paced from combined filter flow rate

= Storage: 55-gal drum with scale

8. Sodium Sulfite
¢ Function: dechlorination of washwater waste
o Application Point: 16-inch filtered waste pipe

o Feed Equipment: one 210 gal polyethylene solution tank; one installed diaphragm
metering pump rated at 14.1 gph with variable speed drive; on/off control from

computer or manual
e Storage: pallets of dry (bagged) chemical

Maximum
Chemical Max. Maximum Feed Solution Properties Treatment
Dose Capacity Capacity
Aluminum Sulfate 100 mg/l | 1 metering pump” @ | 48.5 %, 11.1 Ib/gal 6.71 MGD
21 gph/pump
Sodium Hydroxide 38.2mg/l | 1 metering pump @ | 25%, 2.6 Ib/gal 3.72 MGD
: 19 gph
Lime 35 mgfl- | 1 feeder @ 80 Ib/hr; 6.58 MGD’
Soda Ash 50 mg/l 1 metering pump @ 0.5 ib/gal solution 4.60 MGD®
200 gph
Polymer
e coagulant aid 1mg/l | 2biend units @ 0.02 | 30%, 2.7 lb/gal 466 MGD
* filter aid 1 mgf — 0.60 gph/blend unit 4.66 MGD
Chlorine 15mg/i’ | 2 chlorinators*’@ NA — gas feed 6.39 MGD
400 Ib/d/chlorinator
Hexametaphosphate | 2 mg/l 1 metering pump @ 10 Ib/gal 11.5 MGD
0.8 gph
Fluoride 1 metering pump @ | 23.7% hydrofluosilic
1 mg/) 1 gph acid; 1.8 Ib F/gal 5.18 MGD
Potassium 3.0 mg/l 1 metering pump @ | 0.54 b/gal @ 20°C 3.37 MGD
Permanganate 6.5 gph

- "Maximum dose per Waterworks Regulations.
? Firm capacity with one feeder out of service.
* Volumetric feeder capacity

J. Finished Water Pumps
- = Quantity: 2
Type: horizontal, split case centrifugal
Rating: 2083 gpm @ 244 it TDH
Motor: 200 HP, 1770 rpm constant speed

K. Sludge Storage and Washwater Waste Basins - existing
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. Emergency Generator

Quantity: 1

" Type: skid-mounted, diesel engine driven
- Capacity: 500 KW
- Equipment powered: iights, HVAC, 2 vacuum pumps (Superpulsator), 1 finished water

pump

. Process instrumentation & Controls

Distributed Control System
Analytical Instruments:
1. Turbidity Monitors
Raw Water — 1
Settled Water — 2
Filtered Water — 4 (3 filters + 1 combined filters)
Finished Water (Service Pump Suction) - 1
2. Chlorine Analyzer & Transmitter:
Finished Water (Clearwell Inlet) - 1
Finished Water (Service Pump Suction) - 1
3. pH Analyzers
Raw Water — 1
Mixed Water — 1
, Finished Water (Service Pump Discharge) - 1
4. Streaming Current Monitor (SCM): Raw Water -1
Field Instruments: _
1. Flow Meters & Transmitters
Raw Water — 1
Finished Water (Service Pump Discharge) - 1
2. Level Meters & Transmitters
Alum Tank - 1
Caustic Soda Tank -1
Clearwells - 2
3. Pressure Transmitter — Finished Water (Service Pump Discharge) - 1
4. Differential Pressure Transmitters — Filters -3
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PROJECT CAPACITY EVALUATION

1. Source Capacity
a. Raw Water Withdrawai Permit No. 02-vV2288 (DEQ/VMRC/COE):
Maximum Daily Withdrawal = 2.0 Mgal
)}

Maximum Instantaneous Withdrawal Rate = 2,292 gpm (3.3 mgd)\- withdrawal limit

Maximum Annual Withdrawal = 730 Mgal =2.0 mgd
b. Intake Screens: three, @ through velocity = 0.24 fps, total capacity = 4.95 mgd
¢. Raw Water Pumps: two @ 3.3 mgd/pump firm capacity = 3.3 mgd

2. Treatment Capacity
a. Rapid Mix: 1 basin; Vol = 7300 gal
@ Ty = 3.18 min
7300 gal / 3.18 min = 2300 gpm = 3.3 mgd

b. Flocculation/Sedimentation: 2 basins; SA = 510 sf/basin
@ SOR = 2.39 gpm/sf
2 (510 sf/basin) (2.39 gpm/sf) = 2440 gpm = 3.5 mgd

¢. Filtration: 3 Filters; Surface Area = 196 sfffilter
@ Loading Rate = 4.0 gpm/sf,
(3 filters)}(196 sfffilter)(4.0 gpm/sf) = 2350 gpm = 3.4 mgd
3. Transfer Capacity
Service Water Pumps: two @ 3.0 mgd/pump firm capacity = 3.0 mgd

The capacity of the water treatment plant is limited by the high service pumps to 3.0 mgd.

However, the DEQ Withdrawal Permit limits the plant to a maximum daily production of 2.0 Mgal,

“with a peak instantaneous withdrawal rate of 3.3 mgd.

RAPD15BEDS. Construct\JRCC-WTPO4.doc
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WATERWORKS NAME:

CITY/COUNTY:

LOCATION: N

OWNER:

OPERATOR:

PERMIT NUMBER:
DATE ISSUED:

PERMIT NUMBER:
-DATE ISSUED:

TYPE OF TREATMENT:

SOURCE:

DESIGN CAPACITY:

VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE: August 22, 2001

James River Estates CERTIFIED CLASS: IV

Goochland County TYPE:  Community

Go west on River Road (Route 650), approximately 5 miles beyond
the Henrico County line. The development is located on the south
(left) side of River Road, just past its intersection with Route 649,

AquaSource

Mr. Kevin Read, Northeast Regional Manager
601 Jefferson Boulevard

Warwick, Rhode Island 02886

| Sydnor Hydro, Inc.

P. O. Box 27186

Richmond, Virginia 23261

Contact: Mr. Jesse L. Royall, Jr., P.E., Vice-President of Utilities
Telephone: 643-2725

Mr. Ed Held (Class IIl)

4075400 Amended

872 0-944 Amended
12/17/56 11M14/756 62477 5f7182 10/11/95
Amended Amended Amended

9/15/97 9/8/00 9/4101
Iron and manganese treatment

Purchased Treated Surface Water — Gooechland-Henrico Contract
and Groundwater - four drilled welis

68 existing residential connections

DESCRIPTION OF SYSTEM:

This waterworks consists of four drilled wells, one 10,000-gallon gravity storage tank, two 3-HP
booster pumps, two 5,000-gallon hydropneumatic tanks, and two iron and manganese treatment
systems with related appurtenances. A consecutive connection for purchase of County water is
also provided at the 10,000-galton tank.
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WELL NOS. 1 & 1A

Well No. 1 - This well is located at 102 West Brook Run Drive. lt is constructed from an 8-inch
(unspecified) hole drilled to a depth of 50 feet with a 6-inch hole extended from 50 feet to 343 feet
in depth. The well is cased with 6-inch steel casing from +2 feet to 50 feet in depth and grouted
with neat cement from ground level to a depth of 50 feet. Bedrock (blue slate) was encountered at
a depth of 38 feet. This well yielded 25 gpm after 24 continuous hours of pumping in a test
conducted around 1956. '

Appurtenances to the well include a sanitary seal, a screened casing vent, a check valve, a gaie
valve, a sample tap, a meter, and a blow-off upstream of the meter.

Well No. 1A - This well is constructed from an 11-inch hole drilled to a depth of 51 feet and a 6-inch
hole extended from 51 feet to 400 feet in depth. The well is cased with 6-inch steel casing from +2
feet to 51 feet in depth and grouted with neat cement from ground level to a depth of 51 feet. The
well yielded 16 gpm with 85 feet of drawdown after 48 hours of continuous pumping during a test
completed on March 27, 1981. The well casing is centered in a 6.67-ft x 7.33-ft x 6-inch thick
concrete pad.

Appurtenahces to the well include a pitless adapter unit, a sanitary well cap, a screened casing
vent, a check valve, a gate valve, a sample tap, a meter, and a blow-off.

Well Pumps — The submersible pumps in Well Nos. 1 and 1A deliver the water to the 10,000-
gallon gravity storage tank via the iron and manganese freatment facilities. Well No. 1 is equipped
with a 3-HP pump of unknown capacity. The observed output of this well pump was 2 gpm on June.
25, 2001, Well No. 1A is equipped with a 1-HP pump rated at 14 gpm @ 233 feet TDH. The
observed output of this well pump was 3 gpm on June 25, 2001.

Well House - Well No. 1, the control panels, the iron and manganese treatment facilities for Well
Nos. 1 and 1A, and the operational end of the hydropneumatic tank are housed in an 8-ft x 18-ft x
8-ft concrete block well house. Appurtenances to the well house include lighting, heat, overhead
access, a concrete floor with a floor drain, and a locked entrance.

Iron and Manganese Treatment — The water from Well Nos. 1 and 1A is combined upstream of
the iron and manganese treatment facilities. The iron and manganese treatment facilities include a
2.0-foot diameter manganese greensand filter, two 50-gallon polyethylene solution tanks, an 11.3-
gpd diaphragm feed pump for sodium hypochiorite solution, and a 20-gpd diaphragm feed pump
for potassium permanganate solution. An impulse contactor installed in the pipe carrying the
combined flow from the two wells controls the sodium hypochlorite and potassium permanganate
solution feed rates. Sample taps are provided upstream of the point of sodium hypochlorite
addition, between the point of potassium permanganate addition and the greensand filter, at the
interface between the anthracite and the manganese greensand in the filter, at the midpoint of the
manganese greensand layer, and on the filter effluent line. No flow control valve is provided for the
filter.

Backwash water is provided from the 5,000-gallon hydropneumatic tank, supplemented by the .
10,000-gallon ground storage tank. A flow control valve on the drain line for the filter set at 31 gpm
(10 gpm/ft?) controls the backwash flow rate. The backwash water discharges into a nearby
drainage ditch.
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Storage Facilities — The storage facilities include a 10,000-gallon gravity storage tank and a
5,000-gallon hydropneumatic tank. The 10,000-gallon gravity storage tank (10-ft diameter, 17.5-t
length) has an effective storage volume of 9,900 gallons. Appurtenances to the tank include an
access manway, a screened overflow, a screened vent, a drain line, and a sample tap. Bypass

- piping is provided.

The hydropneumatic tank is provided with a sight glass, a pressure gauge, a sample tap, a drain,
an access manhole, an air relief valve, a vacuum relief valve, and a 0.75-HP air compressor to
help maintain the proper airwater ratio. There is also a solenoid valve on the discharge line for
the hydropneumatic tank. When the system pressure is high and the water level in the gravity
storage tank is 9.0 feet or less above the bottom of the tank, the solenoid valve will open, and
allow distribution system water to fill the gravity storage tank. Well Nos. 2 & 2A, located at a
lower elevation, will help ensure that the system pressure is maintained while the gravity storage
tank is being filled. '

Booster Pumps - Two 3-HP centrifugal booster pumps transfer the water from the gravity storage
tank to the hydropneumatic tank and then to the distribution system. One pump is rated at 86 gpm
@ 92 feet TDH. The other pump is rated at 95 gpm @ 92 feet TDH. The two pumps are rated at
164 feet TDH @ 119 feet TDH operating in parallel. Each booster pump is equipped with a -
pressure gauge and gate valve on the suction side, and a pressure gauge, gate valve, and check
valve on the discharge side.

Air Compressor and Booster Pump Operation - If the hydropneumatic tank pressure drops to 47
psi and the water level is above the center of the tank, the air compressor turns on and operates
until the tank pressure is raised to 57 psi. If the water level drops below the center of the tank,
the air compressor shuts off. The lead booster pump then operates at tank pressures of 46-56
psi. I this pump cannot satisfy the system demand by itself, the lag pump operates at tank
pressures of 44-54 psi.- When the water level again reaches the center of the tank, the air
. compressor is re-activated, and shuts off when the tank pressure is raised to 57 psi. The booster
pumps are manually alternated in sequence of operation. :

A low-level probe in the gravity storage tank, located 0.5 feet above the tank bottom, will shut off
the booster pumps. An additional probe, located 1.0 feet above the tank bottom, will reactivate

them.

PURCHASED WATER CONNECTION _

Approximately 250 feet of 114-inch waterline extends from an 8-inch Goochland County '
waterline on West Brook Run Drive to the well house. The County meter is located beside the
entrance road to the well house, near West Brook Run Drive. The County water is piped directly
into the gravity storage tank. If necessary, a valve on the County line can be opened to allow
County water directly into the James River Estates distribution system. However, this is not
normally done because of low pressure in the County water.

Operation of Well Nos. 1 and 1A and Purchased Water - Under normal operation, the two well
pumps activate when the water level in the gravity storage tank drops to 9.0 feet above the
bottom of the tank, and deactivate when the water level is raised to 9.5 feet above the tank
bottom. if the water level in the tank continues to drop and reaches 5 feet above the tank
bottom, a solencid valve in the well house will open and allow County water into the gravity
storage tank. Once the water level in the tank is raised to 9.5 feet, the solenoid valve will shut
off the County water. The well pumps will also turn off at this water level. :
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WELL NOS. 28&2A o

Well No. 2 - To locate this well, follow West Brook Run Drive to the rear of the subdivision, and turn
left on Ashley Drive. The well is approximately 0.1 miles on the right, between SweetBriar Drive
and East Brook Run Drive. No well completion report is included in VDH files, but Sydnor Hydro,
Inc. has reported that the well is constructed from a hole of unknown diameter drilled to a depth of
257 feet. The well is cased with 6 1/2-inch casing from +2 feet to a depth of 51 feet, and is grouted
with neat cement from ground level to 50 feet in depth. The well vielded 19 gpm in 1977,

according to information supplied by Sydnor Hydro, inc.

Appurtenances to the well include a sanitary seal, a screened casing vent, a check valve, a gate
valve, a blow-off, a sample tap, and a discharge meter.

Well No. 2A — To locate this well, follow East Brook Run Drive to its intersection with Ashley Drive
~ at the rear of the subdivision. The well is located approximately 0.1 miles directly east from this
intersection. i is reached by afoot path through the woods. Vehicle access is currently through

" an existing pasture on the adjacent property to the south.

The well is constructed from an 11-inch hole drilled to a depth of 51 feet, with a 6-inch hole
extended from 51 feet to 200 feet in depth. The well is cased with 7-inch casing from +2 feet fo a
depth of 51 feet, and is grouted with neat cement from ground level to 51 feet in depth. No pump
test has been conducted on the well. The well yielded 4 gpm whale pumping contmuousiy in July
and August 1995 during drought conditions.

The well is centered on a 6-ft X 6—ft X 6-inch thick concrete pad. Appurtenances to the well include
a sanitary well cap, a screened casing vent, a check valve, a gate valve, a blow-off, a sample tap,
and a discharge meter. A 43-inch x 30-inch x 36-inch fiberglass enclosure covers the well and its
appurtenances. All exposed piping outside of the enclosure is insulated.

Well Pumps — The well pumps for Well Nos. 2 and 2A operate simultaneously. They are controlled:

by pressure switches on the hydropneumatic tank set at tank pressures of 60-70 psi.

Well No. 2 is equipped with a 3-HP pump of unknown capacity. The observed output of this wel
pump was 4 gpm on July 19, 2001. Well No. 2A is equipped with a 1.5-HP submersible well
pump, rated at 11 gpm @ 346 feet TDH  The observed output of this well pump was 3 gpm on
July 19, 2001.

Well House - Well No. 2, the control panel, the iron and manganese treatment facilities, and the
operational end of the hydropneumatic tank.are enclosed in a 8-ft x 18.33-ft x 8-ft concrete block
well house. Appurtenances to the well house include lighting, heat, overhead access, a floor drain,
and a locked entrance.

A
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Iron and manganese treatment - The iron and manganese treatment facilities include a sodium

hypochlorite and potassium permanganate feed system for oxidation, and a 30-inch manganese
greensand filter. The sodium hypochlorite feed system is comprised of a 30-gallon solution tank
and an 11.3-gpd diaphragm pump. The potassium permanganate system consists of a 50-galion

solution tank and a 20-gpd diaphragm pump.

Sample taps are provided at the same locations as for the filter in Well House No. 1. Flow

through the 30-inch filter is limited by a 15-gpm flow control valve on the influent fine. Backwash

water is provided from the 5,000-gallon hydropneumatic tank and is limited to 49 gpm (10 gpm_lftz)
by a flow control valve installed on the drain line. The backwash waste is discharged into a

nearby drainage ditch.

Also provided is an orthophosphate-polyphosphate blend feed system to sequester the remaining
iron and manganese. The phosphate feed equipment includes a 50-gallon solution tank and a
diaphragm feed pump with a maximum capacity of 1 gallon/hour. The diaphragm pump operates
simultaneously with the two well pumps. The phosphate solution is injected into the water
downstream of the manganese greensand filter and upstream of the hydropneumatic tank.
Sample taps are installed upstream and downstream of the chemical feed point.

Storage Fagilities - The 5,000-gallon hydropneumatic tank is equipped with a sight glass, a
pressure gauge, a sample tap, an access manhole, a drain, an air relief valve, a pressure relief

valve, and a 0.5-HP air compressor to help maintain the proper airwater ratio.
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CAPACITY EVALUATION:

DESIGN CRITERIA: ERC = Equivalent Residential Connection dr 400 gpd, in accordance with
the 1995 Waterworks Regulations

1. - Source Capacity:
A. Goochland-Henrico Contract: 30,000 gpd

B Well Yield: (0.5 gpm per ERC)
WellNo. 1 - 25 gpm for 24 continucus hours (1956)
Well No. 1A- 6 gpm for 48 continuous hours (1981)
Well No. 2 - 19 gpm for unknown duration (1977)
Well No. 2A - 4 gpm - continuous pumping in July 1995
Total: 64 gpm

64 gpm /0.5 gpm/ERC = 128 ERCs or 51,200 gpd

*The respective yields of these wells have significantly decreased since the above
mentioned yield and drawdown tests were conducted. The current yields are
- approximately equal to the well pump capacities.

Well Pump Capacity: (0.5 gpm per ERC)

WellNo.1 2 gpm (observed output on 6/25/01 — Sydnor)
Well No. 1A 3 gpm (observed output on 6/25/01 — Sydnor)
Well No. 2 4 gpm {observed output on 7/19/01 ~ VDH)
Well No. 2A 3 gpm (observed output on 7/19/01 —~ VDH)
Total: 12 gpm

12 gpm / 0.5 gpm/ERC = 24 ERCs or 9,600 gpd

Total Source Capacity: (9,600 + 30,000) gpd = 39,600 gpd
39,600 gpd / 400 gpd/ERC = 89 ERCs

2. Filtration Cabacity: (3 gpmift) ,
Well Nos. 1 & 1A Well Nos. 2 & 2A Total

Filter Diameter 24" 30" : -

Fiiter Area 3.14 it 4911 -
Maximum Filtration Capacity 9.5 gpm 15 gpm 24.5 gpm
Source Capacity : 5 gpm 7 opm

24.5 gpm / 0.5 gpm/ERC = 49 ERCs or 19,600 gpd

The filters have adequate capacity for the source waters that they are designed to treat.
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Potassium Permanganate Feed Systems:
A 50-gallon solution tank and a 20-gpd diaphragm feed pump are provided for each well

" house.

N, = 100,000 mg/l (10% concentration)

V, = required chemical feed pump output

N, = 0.66 mg/l dosage' (for iron & manganese removal)

V,= 7 gpm = combined capacity of well pumps for Well Nos. 2 & 2A*
*The combined capacity of the well pumps for Well Nos.1 & 1A is 5 gpm.

V, = NV, = (0.66 mg/)(7 gpm) = 0.000046 gpm = 0.067 gpd
N, 100,000 mg/l _

The 20-gpd diaphragm feed pump will have adequate capacity for the potassium
permanganate feed system serving either pair of wells.

Phosphate Feed System (Weli Nos. 2 & 2A):
The phosphate feed equipment includes a 50-gallon solution tank and a diaphragm feed

pump with a maximum capacity of 1 gallon/hour (24 gallons/day).

Aqua-Mag ® has a specific weight of 11.41b/gal, and a total phosphate concentration of
34.5%. Therefore, the concentration of total phosphate is 471,583 ppm.

N,V, = N,V,

V, = required chemical feed pump output

N, = 471,583 ppm

V, = 7 gpm (combined well output)

N, = 1.60 ppm (dosage based on water quality - formula from manufacturer)

V, = N,V, = (1.60)(7) = 0.000024 gpm or 0.034 gpd
N, 471,583

The 24-gpd diaphragm feed pump is therefore adequate for the phosphate feed system.

This waterworks is limited by the total effective storage capacity to a maximum usage of 66
equivalent residential connections or 26,400 gpd, but is being issued for the existing 68 residential

connections, in accordance with previously issued operation permits. .

t\pd15Sbeds.epr\jamesriverestl.doc’

' Based on iron and manganese concentrations of 1.3 mg/t and 0.2 nigli, respectively, and a required
KMnO4 dosage of 0.2[Fe] + 2[Mn] following chlorination.






VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE June 30, 1999
WATERWORKS NAME Jenkins Trailer Park CERTIFIED CILASS v
CITY/COUNTY Goochland County ' TYPE Community
LOCATION West on Route 6 to Goochland Courthouse. The trailer

park is _on Route 5, approximately 0.4 miles past its
intersection with U. S Route 522 North, on the left
side of the road.

. OWNER Mr. Frederick P, Jenkins
P. 0. Box 23

Goochland, Virginia 23063
Telephone: 556-4568

OPERATOR Same

PERMIT NUMBER ‘ 4075420 Amended
DATE ISSUED November 3, 1980 July 7, 1999
TYPE OF TREATMENT Chlorinatien and Corrosiocn Control
SOURCE Groundwater - Two bored wells
DESIGN CAPACIT‘Y _ 52 trailer connections

DESCRIPTION OF SYSTEM:

B

This waterworks consists of two bored wells, two 86-gallon bladder
tanks, two 82-gallon bladder tanks, chlorination facilities, and
corrosion control facilities, with appropriate appurtenances.

Well No. 1 was constructed from a hole of unknown diameter(s) to a

depth of 60 feet. Thirty-six-inch diameter casing is installed from
+2 to 60 feet in depth. The well is grouted with cement from ground
level to a depth of 32 feet. No other well construction data is

available, and no data is available on the well yield.

Well No. 2 was constructed from a hole of unknown diameter(s) to a
depth of 40 feet. Thirty-six-inch diameter casing is installed from +2
to 40 feet in depth. The well is grouted with cement from ground
level to a depth of 20 feet. No other well construction data is
available, and no data is available on the well yield.




The two wells have individual sample taps, but share a common check
valve, gate valve, blow-off line, and discharge meter.

Each well is equipped with a well pump which delivers water to the
four bladder tanks, and then to the distribution system. The
horsepower of the pump in Well No. 1 is wunknown. Well No. 2 is :
equipped with a 0.5-Hp submersible pump. The rating of each well pump |
is unknown. In an inspection on July 30, 1998, the instantaneous

output of the two wells was 12 gpm and 9 gpm, respectively. The well
pumps are controlled by pressure switches on the bladder tanks, set at
40-60 p=i.

Well No. 1, the bladder tanks, the chlorination facilities, and the
corrosion control facilities, are housed in a 12-ft x 10-ft x 6-ft
concrete block well house. The floor of the well house is
approximately two feet below the ground surface, adding some working
height to the building. Well No. 2 is located just outside of the
rear wall of the well house. Appurtenances to the well house include
lighting, heat, and a lockable entrance.

The four bladder tanks are equipped with pressure gauges, drains, and
sample taps. ' \

Chemical Feed Eguipment

The chlorination equipment includes a 50-gallon polyethylene solution
tank and a diaphragm feed pump with a maximum feed rate of 12

gallons/day.

tank and a diaphragm feed pump with a maximum feed rate of 3
gallons/day.

The chlorine and Aqua-Mag are both injected upstream of the bladder
‘tanks, with Aqua-Mag injected ahead of the chlorine. Both diaphragm

‘*pumps automatically operate whenever the well pumps are operating.
‘Sample taps are included upstream and downstream of the chemical i
injection points.

|
: |
‘The Agqua-Mag feed equipment includes a 55-gallon polyethylene solution
|
\
\



DESIGN CRITERIA: Note: ERC = Equivalent Residential Connection or

400 gpd, in accordance with the 1595 Waterworks
Regulations.
Well Yield: unknown
Well Pump Capacity: {0.5 gpﬁ per ERC)
Well No. 1 - 12 gpm
Well No. 2 - 9 gpm
Total -~ 21 gpm

21 gpm @ 0.5 gpm per ERC = 42 ERCs or 16,800 gpd
Hypochlorite Feed System

One 50-gallon sclution tank and one 12-gpd diaphragm feed pump.
Sodium hypochlorite (5.25% chlorine) is used.

val = Nsz

V; = required output of chemical feed pump
N; = 5.25% = 52,500 ppm

V, = 21 gpm (total from the two wells)

N, = 7.5 ppm

V; = (7.5)(21) = 0.003 gpm or 4.3 gpd

52,500

The 12-gpd diaphragm feed pump is therefore adequate for the
chlorination system.

Capacity of Orthophosphate-Polyphosphate Feed System:
Aqua-Mag has a specific weight of 11.4 ib/gal, and a total
phosphate concentration of 34.5%. Therefore, the concentration

of total phosphate in Aqua-Mag is 471,583 ppm.

N]_Vl = N2V2
Vv, = required output of Aqua-Mag feed pump

N, = 471,583 ppm (total phosphate concentration in Aqua-Mzag)
VvV, = 21 gpm (combined well output)
N, = 0.322 ppn (required total phosphate dosage based on
water quality -~ formula from manufacturer)
VvV, = NV, = (0.322)(21) = 0.0000143 gpm
M, 471,583

= 0.021 gpd



The 3-gpd diaphragm feed pump is therefore adequate for the
Aqua-Mag feed system.

Storége Capacity: (200 gallons per ERC)

two 86-gallon bladder tanks
two 82-gallon bladder tanks

Effective Storage Volume:
[(86 x 2) + (82 x 2)]/3 = 112 gallons
Total Effective Storage Capacity:
112 gallons @ 200 gallons per ERC =
1 ERC or 400 gpd

This waterworks is limited by the total effective storage capacity
to a maximum usage of 1 equivalent residential connection or 400 gpd.
However, the amended operation permit is being issued for the existing

52 trailer connections.-

r:\15b\eds.opr\JenkinsTP.doc



VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE Jul? 16, 1598
WATERWORES NAME Manakin Farms CERTIFIED CLASS iv )
CITY/COUNTY Goochland County TYPE Community
LOCATION West on Route 6, approximately 5.8 miles past the Goochland-

Henrico line., Turn right on Willway Drive (Route 662).

OWNER James River Service Corporation
c/o Sydnor Hydrodynamics, Ing,
P. O, Box 27186
Richmond, Virginia 23261
contact Mr. Jesse L. Royall, Jr., P.E.
Vice-President of Utilities (Telephone: 643-2825)

OPERATOR Mr. Ed Held (Class IT)

‘Telephone: 643-2725
PERMIT NUMBER 0-962 4075500 Amended Amended Amended Amended
DATE ISSUED 5/6/76 6/24/77 10/24/84 7/14/92 8/31/98 7/26/99

TYPE OF TREATMENT Chlorination and Iron and Manganese Removal (Well No. 9)°
and Corrosion Control (Well Nos. 6, 7, 8 and 9)

SOURCE Groundwater — five drilled wells

DESIGN CAPACITY 170 equivalent residential connections ox 68,000 gpd -
Iimited by the well vield and well pump capacity

DESCRIPTION OF SYSTEM:

This waterworks consists of five drilled wells, one 30,000-gallen and one
20,000-gallon ground storage tank, two 7.5-HP booster pumps, two 5,000-gallcon
hydropneumatic tanks, two 199-gallon and two 42-gallon bladder tanks,
chlorination, iron and manganese removal, and corrosion control treatment, with
appropriate appurtenances. Two other wells in the system are presently
deactivated. ‘

Well No. 2 -~ This well is located in a small brick structure behind 121 Willway
Drive. it is currently disconnected from the system. .

Well No. 4 - This well is located behind the home at 114 Holly Drive. The well
is constructed from a 10-inch hole drilled to a depth of 50 feet, with a 6-inch
hole extending from 50 feet to 190 feet in depth. Six-inch casing is installed
from +2 feet to 78 feet in depth, and the well is grouted with cement £from
ground level to 50 feet in depth. This well yielded 5 gpm with 142 feet of
drawdown after 12 hours of continuous pumping in a test conducted on October 1,

1996.

A 1-HP submersible pump (unknown vrating) delivers the water through two
cartridge filters and a 42-gallon bladder tank, and then to the distribution
system. The well pump output was 3 gpm during an inspection on July 13, 139399.

Well No. 5 - This well is located behind a home on Birch Circle, at the
Tortheast end of the subdivision. This well ig currently discomnected from the

system.
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Well No. 6 - This well is located on the west side of Willway Dxive,
approximately 150 feet beyond its intersection with Sawdust Drive. The well is
constructed from a 10-inch hole drilled to a depth of 64 feet, with a 6-inch
hole extending from 64 feet to 320 feet in depth. The well is cased with
6-inch casing from +2 feet to 51 feet, and from 61 feet to 64 feet in depth.
It is screened from 51 feet to 61 feet in depth. The well is gravel packed
from 50 to 64 feet in depth, and is grouted with cement from ground level to a
depth of 50 feet. This well yielded 21.5 gpm with 41 feet of drawdown after 1i2
hours of continuous pumping in a test conducted on June 7, 1933, A 2-HP
submersible pump {(unknown rating) discharges water into the on-site 5,000-
gallon hydropneumatic tank, and then into the distribution system. The well
pump output was 21 gpm during an inspection on July 13, 1999. This facility is
also equipped with a 1/6-HP air compressor for manual air addition to the tank.
The well, the air compressor, and the operational end of the hydropneumatic
tank are housed in an B8-ft x 8-ft x g-ft well house. Appurtenances to the well
and well house are listed later in the description.

Well No. 7 - This well is located on Maple Drive, near its intersection with
Willway Drive. The well is constructed from a 13-inch hole drilled to a depth
of 18 feet, with an 11.5-inch hole extending from 18 to 29 feet in depth, a
10-inch hole extending from 29 to 55 feet in depth, and a §-inch hole extending
from 55 to 603 feet in depth. Six-inch steel casing is jnstalled from +1 feet
to 55 feet in depth, and the well is grouted with neat cement from ground level
to a depth of 55 feet. There are no screens. The water zones are at depths- of
495 to 497 feet, and 540 to 543 feet. This well yielded 28 gpm with 140 feet
of drawdown after 12 hours of continuous pumping in a test conducted on October
3, 1996. It reportedly yielded 30 gpm for 26 continuous hours on October 12,
1998 in a simultanecus test with future Well No. 10, put no water level data
was collected during the test. The well is housed in an 8-ft x g-ft x 8-ft
concrete block well house. Appurtenances to the well and well house are listed
later in the description.

Water from the well is pumped by a 3-HP submersible pump, rated at 31 gpmw @ 200
feet TDH, into the 30,000-gallon and 20,000-gallon ground storage tanks.
Operation of the well pump {s controlled by electrodes set at 28 feet and 2%
feet, respectively, above the bottom of the tanks. The well pump is also
capable of pumping 18.5 gpm @ 318 feet TDH (tank pressure of 60 psi) directly
to the hydropneumatic tank. The well pump output was 46 gpm at the system head
conditions during an inspection on July 13, 1999.

A 10-HP and a 7.5-HP booster pump transfer water from the ground storage tanks
into the 5,000-gallon hydropneumatic tank, and then into the distribution
_system. The 10-HP pump and the 7.5-HP pump are rated at 200 gpm @ 137 feet TDH

and 75 gpm @ 130 feet TDH, respectively, at a hydropneumatic tank pressure of

68 psgi. The two pumps operating together are rated at 245 gpm @ 136 feet 'TDH,
at a hydropneumatic tank pressure of 68 psi. Lead-lag pressure switches on the
hydropneumatic tank set at 68-78 psi and 66-76 psi, respectively, control them.
The lead-lag sequence is manually alternated. Low level electrodes in the
ground storage tanks set at 3.0 ft and 4.5 f£t, respectively, - from the tank
bottom, deactivate and re-activate the booster pumps, if needed. A 1/2-HP air
compresgor helps to maintain the proper air:water ratio in the tank. Operation
of the air compressor is controlled by a mercoid float set at the center of the
pressure tank and by a pressure switch set at 70-80 psi.

Both the ground storage tanks and the hydropneumatic tank may be bypassed for
maintenance, if necessary. Appurtenances to the storage tanks are listed later
in the description.

\
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Well No. 8 - This well is located approximately 650 feet west of the end of the
cul-de-sac on Dogwood Drive. It is constructed from a 10-inch hole drilled to
'a depth of 102 feet, with a 6-inch hole extending from 102 feet to 600 feet in

depth. Six-inch steel casing is instalied from +2 feet to 70 feet in depth,
and the well is grouted with neat cement from ground level to a depth of 70
feet. Bedrock was encountered at a depth of 69 feet. The water zcne is from
71 feet to 72 feet in depth. This well yielded 9 gpm with 42 feet of drawdown
after 12 hours of continucous pumping in a test completed on October 1, 1996.

The well is centered on a 6-ft x 6-ft x 6-inch thick concrete pad. A 1-HP
submersible pump, rated at 9 gpm @ 270 feet TDH, delivers the water from the
well to the 42-gallon bladder tank, and then to the distribution system. The
well pump operates at tank pressures of 55-65 psi. The well pump output was 10
gpm during an inspection on July 13, 199%. :

The well, its appurtenances, and the bladder tank are housed in a 5-ft x 4-ft x
4-ft fiberglass enclosure. Appurtenances to the well and well house are listed
later in the description.

Well No. 9 - This well is located on the west side of Hermitage Road, at its
intersection with Elm Creek Drive. The well is constructed from a 10-inch heole
drilled to a depth of 52 feet, with a 6-inch hole extending from 52 feet to 450
feet in depth. 8Six-inch casing is installed from +2 feet to 52 feet in depth.
The well is grouted with neat cement from ground level to a depth of 52 feet.
Bedrock was encountered at a depth of 20 feet. This well yielded 25 gpm after
48 hours of continuous. pumping, with a drawdown of 238 feet, in a. test
completed on May 22, 1996. The well is centered on a 6-ft x 6-ft x g-inch
thick concrete pad, located approximately 10 feet from the 11.5-ft x 9.5-ft x
8-ft prefabricated composite concrete well house, Appurtenances to the well and
well house are listed later in the description.

A 7.5-HP submersible pump, rated at 23 gpm @ 500 feet TDH, transfers water from
the well to two 1l%-gallon {26-inch diameter, 62-inch height) bladder tanks,
and then to the distribution system. The well pump operates at tank pressures
of 78-90 psi. The well pump output was 24 gpm at a tank pressure of 80 psgi
during an inspection on July 13, 1999.

Well and Well House Appurtenances

Bach well is equipped with a sanitary seal, a screened vent, a check valve, a
gate valve, a -flow meter, a blow-off, and a sample tap. Well No. 9 also
includes a pitless adapter unit and a well cap with a screened vent.

Each well house includes heat, a floor drain, and a locking entrance door.
Every well house also has lighting, except for the house for Well No. 8, which
has a removable roof.

Storage Tank Appurtenances

Each gravity storage tank is equipped with a screened overflow, a screened
vent, an access hatch, a drain line, and a sample tap. Each hydropneumatic
tank is equipped with an access manway, a sight glass, a pressure gauge, an air
releagse valve, a drain, and a sample tap. Each bladder tank is equipped with a
pressure gauge, a drain, and a sample tap. ‘




Chemical Treatment

The treatment at each well house includes feed systems for the following
chemicalg:

Well No.

Chemicals Injection Peoint Purpose
4 Agua-Mag#* upstream of the Corrosion
bladder tank Control
6 Caustic soda, upstream of the Corrosion
Aqua-Mag hydropneumatic tank Contxol
7 Aqua-Mag upstream of the ground Corrosion
storage tanks Control
8 Aqua-Mag upstream of the bladder Corrosion
tank ’ Control
9 Chlorine upstream of the filter Hydrogen
: Sulfide
Control,
Iron and
A Manganese
Treatment
Potaggium upstream of the filter Iron and
Permanganate ) Manganese
Treatment
- Agqua-Mag downstream of the filter Corrogion
Control

*hqua-Mag is an orthophosphate-polyphosphate blend.

‘Each chemical feed system includes a 50-gallon polyethylene tank and a
diaphragm pump with a maximum feed rate of 24 gpd. Sample taps are located
both upstream and downstream of the injection points at each well,

Well No. 9 includes an impulse contactor on the meter, for éontrolling the feed
of potassium permanganate solution. .

The iron and manganese treatment facilities at Well No. 9 also include a
42-inch diameter (60-inch height} manganese greensand filter. The manganese
greensand filter has a capacity of 29 gpm at a filtration rate of 3 gpm/ft?.
However, there is a flow control device on the well discharge line to limit
the flow to 24 gpm. :

Appurtenances to the greensand filter include an access manway, an alr release
valve, and a pressure gauge on the influent line. There is also a
differential pressure gauge on the discharge end of the filter, for measuring
the pressure loss through the filter. Sample taps are installed at the top of
the filter, at the center of the filter, and on the filter discharge line.

A flow control valve is installed on the filter backwash line to maximize the
backwash rate at 115 gpm, or 12 gpm/£t®. The backwash water will drain into
two 1,500-gallon settling tanks. A submersible bump, rated at 10 gpm at
system head conditions, will transfer the supernatant from the gettling tank
through approximately 466 feet of 2-inch force main into an existing 8-inch
gravity sewer. The supernatant will be treated at the existing 0.1 mgd
Manakin Farms sewage treatment works.

—«..‘*—»—,.___.,_A___Mw__“



Well Yield:

{0.5

gpm pef ERC)

Te.

DESIGN CRITERIA - Note: ERC = Equivalent Residential Connection or 400 gpd,
in accordance with the 1995 Waterworks Regulations.

Well No. 4 - 5 gpm 12-hour pumping test on October
Well ¥No. 6 — 22 gpm 12-hour pumping test on June 7,
Well No. 7 - 28 gpm 12-hour pumping test on OQctober
Well No. 8 - 9 gpm 12-hour pumping test on October
Well No. 9 - 25 gpm 48-hour pumping test on May 22,
TOTAL 89 gpm '
89 gpm @ 0.5 gpm per ERC = 178 ERCs or 71,200 gpd

Well Pump Capacity:

.{0.5 gpm per ERC)

104 gpm @ 0.5 gpm per ERC = 208 ERCs or 83,200 gpd

WELL YIELD AND WELL PUMP CAPACITY:

Well No. 4 - 3 gpm
Well No. 6 - 21 gpm
Well No. 7 ~ 46 gpm
Well No. 8 - 10 gpm
Well No. 9 - 24 gpm
TOTAL 104 ‘gpm (all
SUMMARY OF

Well No. Well Yield
4 5 gpm

€ 22 gpm

7 ‘28 gpm .

8 9 gpm

9 ‘25 gpm

3. Booster Pump Capacity: -

Well No. 7:

Storage Capacity:

One 30,000-gallon gravity storage tank
(Effective volume = 25,805 gallons}

One 20,000-gallon gravity storage tank
(Effective volume

Two 5,000-gallon hydropneumatic tanks

Pump Capacity

1999)

3 gpm
21 gpm
46 gpm
10 gpm
24 gpm

as'gpm @ 0.5 gpm per ERC

one 10 -HP pump, rated at 200 gpm @ 137 feet TDH

one 7.5-HP pump, rated at 75 gpm @ 130 feet TDH

The combined capacity of the booster pumps is 245 gpm @
136 feet TDH

0 =11.4 NO-544)

data is from instantaneous readings on
July 13,

Limiting Value

3 gpm
21 gpm
28 gpm

9 gpm

24 gpm

85 gpm

170 ERCs or 68,000 gpd

(for Well No. 7 only)

Q = 245 gpm; N = 281 ERCs or 112,400 gpd

{200 gallons per ERC)

18,209 gallons)

Two 119-gallon bladder tanks

Two

Effective Storage Volume:
25,805 + 18,209 + [1/3 x (5,000 + 5,000 + 119 + 119 + 42 + 42)]

= 47,455 gallons

42-gallon bladder tanks

Total Effective Storage Capacity:
47,455 gallons @ 200 gpd/ERC = 237 ERCs or 94,800 gpd




Capacity of Caustic Soda Feed System (for Well No. 6 only):

NV, = NV,
'V, = required output of the chemical feed pump
N, = 50% = 500,000 ppm
-V; = 19 gpm :
N, = 12 ppm (RTW Model) - to raise the pH to 7.5
Vi = (12)(19) = 0.000456 gpm or 0.657 gpd

500,000

The 24-gpd diaphragm feed pump is therefore adequate for the caustic soda
feed system. The caustic soda will be diluted in the solution tank
to achieve a strength compatible with the 24 gpd feed pump.

Capacity of Aqua-Mag Feed System (for Well Nos. 6, 7, 8 and 9):

Agua-Mag has a specific weight of 11.4 1lb/gal, and a total
phosphate concentration of 34.5%. Therefore, the concentration
of total phosphate in Aqua-Mag is 471,583 ppm. The worst case
scenario ig at Well No. .7,

NV, = NV,
1 = required output of Agua-Mag feed pump
M, = 471,583 ppm

V; = 46 gpm (well pump output - Well No. 7}

N required Aqua-Mag dosage = 1.673 ppm (Well No. 7)

L]

Vi= NV, = (1.673) (46) = 0.000163 gpm or 0.235 gpd
N, 471,583

The 24-gpd diaphragm feed pump is therefore adequate for the Aqua-Mag
feed system at each well. The Aqua-Mag will be diluted agm needed in the
solution tank for each feed system to achieve a strength compatible with
the 24-gpd feed pump.

Chlorination System (for Well No. 9 only) :

NV, = NV,

V, = required output of chlorination pump
N, = 52,500 ppm (5.25%)

V, = 24 gpm {(well pump output)

7.5 ppm {(maximum dosage rate anticipated for groundwater
systems)

=

Vi= NV, = (7.5} (24) = 0.0034 gpm or 4.9 gpd
N, 52,500

The 24 gpd diaphragm feed pump is therefore adequate for the chlorination
system.

Manganese Greensand Filter (3 gpm/ft?) (for Well No. 9 only)

Diameter = 42 inches; Area = 9.62 ft?

Maximum Filtration Rate = (9.§2 £t?) (3.0 gpm/ft?) = 28.9 gpm
A flow control device will limit the flow to the filter to
24 gpm

24 gpm @ 0.5 gpm/ERC = 48 ERCs or 19,200 gpd

The greensand filter is adequate for Well No. 9, which also
has a capacity of 24 gpm.

e e et bttt et o«




9. Potassium Permanganate System (for Well No. 9 only):

NV, = NV, :

V, = required output of potassium permanganate pump

N, = 10,440 ppm (5 fluid oz*/10 gallons - Sydnor’s mixture)
V, = 24 gpm (well pump output)

N, = 0.9 ppm (Fe + 2Mn)

Vy= NV, = (0.9) (24) = 0.00207 gpm or 3 gpd
N, 10,440

The 24 gpd diaphragm feed pump is therefore adequate for the potassium
permanganate feed system.

* Potassium permanganate has a specific gravity of 2.7.

This waterworks is limited by the well yield and well pump capacity to a
maximum usage of 170 equivalent residential connections or 68,000 gpd.







VIRGINIA DEPARTMENT OF HEALTH -
ENGINEERING DESCRIPTION SHEET

DATE_ October 6, 19385

WATERWORKS NAME__ Mary Mother of the Church Abbey CERTIFIED CLASS 11T

CITY/COUNTY Goochland County TYPE Community

LOCATION 12617 River Road (Route 650} - approximately 0.6 miles
west of its intersection with Route 647,

OWNER Benedictine Society of Virginia
c/o Mary Mother of the Church Abbey
32329 326%+7 River Road
Richmond, Virginia 23223-6139
Contact Right Reverend Benedict R. McDermott, D.S.B.

Pregident & Abbot Telephone: 784-3508
OPERATOR Mr. James E. Baty, W-I; Mr. Jay Straight {unlicensed)
Telephone: 784-3508 B 23\
Mok Gy 3504303 (XA feot) FAX  T&4- 2\ T G Baky -+ ST12°
PERMIT NUMBER 1128 1625 4075725  4075725-A
DATE ISSUED 10/24/61 1/24/68 7/1/77 10/20/95

TYPE OF 'TREATMENT Retention pond, rapid mix, flocculation, sedimentation,
filtration, chlorination

SOURCE surface water - Jameg River {primary); ground water - two
drilled wells (auxiliary)

DESIGN CAPACITY 250 persons @ 100 gpd/person or 25,000 qu

DESCRIPTION OF SYSTEM:

This waterworks includes one surface water treatment plant and two auxiliary
drilled wells, one 10,000-gallon gravity storage tank, one 3,000-gallon
hydropneumatic tank, one 5 HP submersible pump, one{l) HP centrifugal pump, one
0.5 HP céntrifugal pump, and two 15 HP booster pumps with appropriate
- appurtenances. '

The main source of supply is the water treatwment plant which utilizes the James
River as its sole raw water source. A 5 HP submersible pump {capacity unknown)
transfers raw water from the James River to the 0.526 MG on-site retention pond.
This pond is 350‘ x 85’ with a maximum depth of 10 feet. A 1 HP centrifugal pump
{capacity unknown) transfers the raw water from the retention pond to the water
treatment facilities. Alum, soda ash, and chlorine (hypochlorite solution) are
added to the raw water upstream of a rapid mix chamber with hydraulic mixing -
{(venturi) and a volume of 172 gallons. The water then flows to a circular
flocculation basin with two horizontal flocculators and a volume of approximately
2,770 gallons, a circular settling basin with a volume of approximately 17,200
gallcons {(10.5’ diameter; 26.6' length), and a circular sand filter with 30 inches
of sand and an area of 27.5 square feet (5.92' ID). The treatment units are
designed for an operating rate of 52.5 gallons per minute. However, the maximum
daily capacity of these facilities is 25,000 gallons per day. . It is limited by
the volume of the raw water retention pond and based on a maximum of & hours
operation per day. A 1 HP centrifugal pump (capacity unknown) transfers the
filtered water to the 15,000-gallon steel clearwell. Soda ash and post-chlorine
(hypochlorite solution) are added to. the filtered water upstream of the
clearwell.
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A 1/2 HP centrifugal pump {capacity unknown) transfers the finished water from
‘the clearwell to the 10,000-gallon (10.5 ft. diameter; 15.5 ft. length) steel
gravity storage tank. Appurtenances to the gravity storage tank include a
sample tap, drain, screened vent, screened overflow line, and access hatch. Two
15 HP centrifugal booster pumps (capacity unknown) deliver water from the gravity
storage tank to the 3,000-gallon pressure storage tank and the distribution
gystem. Appurtenances to the booster pumps include a gate valve on the suction
side, and a gate valve, check valve, and pressure guage on the discharge side.
The booster pumps automatically altermate in sequence of operation after each
pumping cycle. Appurtenances to the pressure tank include a sample tap, pressure
gauge, sight glass, air release valve, vacuum release valve, drain, and access
manway. An air compressor helps maintain the proper air:water ratio in this
tank. The 10,000-gallon gravity storage tank is located outside of the main
building, and is buried. The 3,000-gallon pressurized tank is located in the
boiler room, which is in the basement of the main building.

A 10 HP centrifugal pump (capacity unknown) is provided for backwashing the
filter. It takes suction from the clearwell.

Chemical feed equipment includes solutior tanks and diaphragm sclution pumps for
the alum, soda ash, and chlorine. The solution tanks for alum and post-chlorine
are 45-gallon. The solution tanks for pre-chlorine and soda ash are 50-gallon.
Each pump has a maximum capacity of 8 gph. In the automatic mode, all of the
chemical feed systems operate whenever the water treatment units are operating.
The feed systems for soda ash and post-chlorine can be manually shut off during

plant start-up.

Well No. 2 - This well is located near River Road in the athletic field in front
of the abbey building. The well is constructed from a 9 7/8-inch hole drilled
to a depth of 51 feet, a 6 1/2-inch hole from 51 feet to 245 feet in depth, and
a 6 1/4-inch hole from 245 feet to 516 feet in depth. Bedrock was encountered
at a depth of 38 feet. The well is cased with 7-inch casing from +2 feet to a
depth of 51 feet, and grouted with neat cement from ground level to a depth of
51 feet. This well yielded 3 gpm after 24 hours of continuous pumping with a
drawdown level of 289 feet, in a test conducted in 1962. At the time of testing,
the static water level was 61 feet. A submersible well pump of unknown capacity
discharges water from the well to the 10,000-gallon gravity storage tank.
Appurtenances to the well include a sanitary seal, screened casing vent, sample
tap, and discharge wmeter. The well is centered on a 4’ x 4’ x 6" concrete pad
and is enclosed in a 36-inch concrete pipe section with a cover. This well is
used as needed to provide an auxioiary source of water. In recent years, it has
been utilized as the secondary auxiliary well.

Well No. 2 - This well is located in the athletic field between Well No. 2 and
the abbey building. The well is constructed from a 9 7/8-inch hole drilled to
a depth of 51 feet, and a 6 1/4-inch hole extended from 51 feet to 504 feet in
depth. Bedrock was encountered at a depth of 40 feet. The well is cased with
7-inch casng from +2 feet to a depth of 51.5 feet, and grouted with neat cement
from ground level to a depth of 51 feet. This well yielded 13 gpm after 24 hours
of continuous pumping with a drawdown level of 201 feet in a test conducted in
1962. At the time of testing, the static water level was 49 feet. A submersible
well pump of unknown capacity discharges water from the well to the 10,000-gallon
gravity storage tank. The well pump output was 12 gpm during an inspection on
December 14, 1994. Appurtenances to the well include a sanitary seal, screened
casing vent, check valve, blow-off, sample tap and a discharge meter. The well
is centered on a 4’ x 4’ x 6" concrete pad and is enclosed in a 36-inch concrete

casing with a cover. This well is used as needed to provide an auxiliary source

of water. In recent years, it has been used as the primary auxiliary well.



DESIGN CRITIERIA: Note: ERC = Equivalent Residential Connection'or 400 gpd,
in accordance with the 1993 Waterworks Regulations

1. Source Capacity: A. The safe yvield of the James River in the vicinity
of the abbey has not been established, but it is
not a limiting factor for this treatment plant.

B. Well No. 2 - 3 gpm (1962 - 24 continuous hours)
C. Well No. 3 - 13 gpm (1962 - 24 continuous hours)

2. Raw Water Pumping
Capacity: one 5 HP submersible pump - capacity unknown
(James River to retention pond)
one 1 HP centrifugal pump - capacity unknown
(retention pond to treatment plant)

one circular sand filter - 5.92 ft. diameter
Area = 27.5 ft.?
. Maximum Filtration Rate: (27.5 ft?) (2 gpm/ft?)
= 55 gpm
55 gpm X 1,440 minutes/day
79,200 gpd @ 100 gpd/person

3. Filtration Capacity: (2 gpm/fEt.?)

79,200 gpd
792 persons

[}

4. Finished Water -~ A. Surface Water: (Q = 11.4 N*°*)
Pumping Capacity: One 1/2 HP centrifugal pump {clearwell to 10,000-
gallon storage tank)- capacity unknown

B. Groundwater: (0.5 gpm per ERC)

1. Well No. 2 - unknown -
2. Well No. 3 - 12 gpm (instantaneous reading
on December 14, 1994)

5. Booster Pump Capécity: (Q = 11.4 N®5%)
Two 15 HP booster pumps - capacity unknown

5. Storage Capacity: {200 gallons per ERC)
one 15,000-gallon clearwell
one 10,000-gallon gravity storage tank
one 3,000-gallon hydropneumatic tank

Effective Storage 15,000 + 10,000 + 1/3(3,000) = 26,000 gallons
Volume: :

Total Effective 26,000 gallons @ 200 gallons/ERC = 130 ERCs

Storage Capacity: or 52,000 gpd
. 52,000 gpd @ 100 gpd/person = 520 persons

This waterworks is limited by the total effective storage capacity to a maximum
‘usage of 520 pexrsons @ 100 gpd/person or 52,000 gpd, ‘but is being issued for a
maximum usage of 250 perscons @ 100 gpd/person or 25,000 gpd. The reduced design
capacity is due to the unknown raw water and finished water pumping capacities.
This design capacity is in accordance with previously issued operation permits
for this waterworks. -







WATERWORKS NAME

CITY/COUNTY

VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE August 29, 2000

Meadows Nursing Center . QERTIFIED CLASS v

Goochland County TYPE Community

LOCATION

-

West on Route 6 to Route 614 {Dogtown Road) , which is

approximately 2.9 miles past the intersection of

_ Route 6 and U. S. Route 522 (North). Turn right onto

Dogtown Road, and go approximately 2.8 miles. The

nursing center is on the right.

OWNER

Cagétone of Virginia Limited Partnership

P. 0. Box 281454

Altanta, Georgia 30384

ADMINISTRATOR

. { Taringe
Life Care Centers of America, Inc,/”'mﬁw”“ v
Contact Ms. Pauéa—Pewags,-acting’hdministrator

The Meadows Nursing Center

2715 Dogtown Road

Goochland, Virginia 23063

Telephona: (804) 5§6-4418

OPERATOR

Mi. Michael L. Cook, TetraOps (Class I}

P. 0. Box 13

Doswell, Virginia 23047

Telephone: (804) 994-2088

PERMIT NUMBER 4075900 4075520 404499 Amended

DATE ISSUED 4/3/91 3/30/92 = 12/20/99 9/7/00

TYPE OF TREATMENT Iron _and Manganese Treatment, and Corrosion
Contreol .

SOURCE

Groundwater - one drilled well

DESIGN CAPACITY

97 residents ox 14,400 gpd — limited by the well
pump capacity and the filtration capacity

DESCRIPTION OF SYSTEM:

This water system includes one drilled well, cne 29,600-gallon gravity

storage  tank,

one 5,000-gallon hydropneumatic tank, #%wo 5-HP booster

pumps, iron and manganese treatment and corrosion control treatment.



Well - The well is located on the nerth side of the nursing center,
behind the main building. It is _constructed from a 9 7/8-inch hole
drilled to a depth of B4 feet, with a 8%-inch hole extended from 84 feot
to 306 feet in depth. Bedrock was encountered at a depth of B0 fesi.
The well is cased with 64-inch steel casing from +2 feet To a depth of 84
feet. The well was grouted with neat cement from ground level to 84 feet
in depth. The well yielded 42 gpm with 170 feet of drawdown after 48
hours of continuous pumping.iﬁ a test completed on March 30, 1989.

The well is centered on a 6-ft x 6-ft x 6-inch thick concrete pad. It is
equipped with a pitless adapter unit. Appurtenances to the well located
inside of the pump house include a gate valve, a check valve, a discharge
meter, and a sample tap. A blow-off can be attached to the connection

now used for the sample tap, if it is neaded.

The 20.5-ft x 20.75-ft x 12-ft brick pump house, which houses the booster
pumps, treatment facilities, and the operational end of the
hydropneumatic-tank, is located at the Tear of the maintenance shop on
the east side of the property. The pump house is equipped with lighting,
heat, a floor drain, and a locked entrance.

A 3-HP submersible pump, rated at 31 gpm @ 280 feet TDH, delivers the
well water into the 29,600 gallon gravity atorage tank via the iron and
manganese treatment system, and the corrosion control system. The well
pump is controlled by on~off rod electrodes in the gravity storage tank,
set at 33.0 feet and 34.0 feet, respectively, above the bottom of the
tank. The well pump is also capable of pumping 18.0 gpm @ 380 feet TDH
(includes 60 psi discharge pressure) to the hydropneumatic tank or the
distribution system during periods when the gravity storage tank is out
of service. The observed output of the well pump Was 18 gpm during an

inspection on August 28, 2000.

Iron and Manganese mreatment - The iron and manganese treatment
facilities include a 13" x 54" pressure aerator tank, a 360-gallon {3
feet -diameter; 8 feet high) detention tank for settling of the
precipitate, and two 247 x 717 multi-media filters. The filter media
consists of equal volumes of aluminum sulfate, aluminum gsulfate coated
with magnesium oxide, and calcium carbonate (white marble). Flow control
valves limit the flow rate to each filter to 9 gpm (3 gpm/fﬁﬁ.

The multi-media filters are backwashed with water from the hydropneumatic
tank at a controlled rate of 30 gpm (9.55 gpm/ft?) for a design time of
32 minutes per filter.

The filter backwash wastes are settled in a 1,200~-gallon settling tank.
Supernatant from the tank is discharged to a nearby drainage swale.




—

Corrosion Control - The corrosion controi facilities include feed
equipment for solutions of phosphate (Aqua-Mag) and caustic soda. Each
feed system includes a solution tank and a diaphragm feed pump with a

maximum feed rate of 1 gallon/hour (24 gallons/day). The golution tank

size is 55 gallons for the caustic soda and 15 gallons for the phosphate.
The solution pumps operate gimiltaneously with the well pump. The
injection points for the two chemical feed systems are located downstream

‘of the iron and manganese treatment units and upstream of the gravity

storage tank. Sample taps are jnstalled upstream and downstream of the
injection points for the two corrosion control chemicals.

Storage Facilities = The storage = facilities jnclude a 29,600-gallon
gravity storage tank and a 5,000-gallon hydropneumatic tank.

The 29,600-gallon gravity storage tank is 12.0 feet in diameter, and 35.0
feet in height. It provides an affective storage capacity of 20,295
gallons allocated for fire storaga and 9,305 gallons allocated £or
potable water storage. The tank is equipped with bolted access manholes
on the top and the side, a screened overflow line, a capped drain line, a
screened wvent, an access ladder, and shut-off valves on the inlet and
outlet lines. The shut-off valves are located inside of the pump house.

The hydropneumatic tank is provided with a sight glass, a pressure gauge, .
a vacuum relief valve, a pressure ralief wvalve, an access manhole, a

sample tap, and a drain.

Both the ground storage tank and hydropneumatic tank may be bypassed if
necessary for maintenance and/or repairs.

Booster Pumps - 'Two 5-HP booster pumps with 6-inch impellers transfer
water from the gravity storage tank into the 5,000-gallon hydropneumatic
tank and then into the distribution system. The two pumps are each rated
at 75 gpm @ 138 feet TDH. Operating in parallel, the two pumps have 2
rated capacity of 140 gpm @ 140 feet TDH. Appurtenances to each booster
pump includes a gate valve on the suction side, and a check valve, gate
valve, and pressure gauge on the discharge side.

Operation - The 1ead booster pump turns on when the hydropneumatic tank
pressure drops to 45 psi. If the tank pressure continues to drop, the
lag pump turns on when it reaches 35 psi. Both pumps shut off when the
tank pressure reaches 60 psi. If the water level reaches the midpoint of
the tank before the shutoff pressure ig reached, both pumps are shut off
by a mercoid switch. The ¥%-HP air compressor then turns on, and operates



\

until the tank pressure is raised to 60 psi. The lead-lag sequence d\
the booster pumps automatically alternateas after each pumping cycle. \

—d—

A water level rod electrode set at 24.0 feet above the bottom of the
gravity storage tank shuts the booster pumps off to reserve the water in
the tank allocated for fire protection. Another electrode set at 25.0
feet above the tank bottom reactivates the booster pumps when needed.

Fire Pump ~ A 25-HP booster pump is installed in the pump house to meet
fire flow demands. It is rated at 300 gpm @ 75 feet TDH at an efficiency
of 65%. With an effective fire storage capacity of 20,295 gallons, this
pump provides fire pumping capacity for 68 minutes.

DESIGN CRITERIA: Note: ERC = Equivalent Residential Connection or
- 400 gpd, in accordance with the 1995
Watexrworks Regulations.

1. Actual Usage: 150 gpd per resident (1999 water usage data)

2. Well Yield: (0.5 gpm per ERC)
42 gpm - 48 hours of continuous pumping (1989)
42 gpm @ 0.5 gpm/ERC = 84 ERCs or 33,600 gpd
33,600 gpd @ 150 gpd/resident = 224 residents

3. Well Pump Capacity: (0.5 gpm per ERC)
18 gpm - observed output (8/28/00)
i8 gpm @ 0.5 gpm/ERC = 36 ERCs or 14,400 gpd
14,400 gpd @ 150 gpd/resident = 96 residents

4. Booster Pump - (Q = 11.4 N%3%
Capacity: Each pump is rated at 75 gpm @ 138 feet TDH
The combined capacity of the booster pumps
is 140 gpm @ 142 feet TDH

Q = 140 gpm
Q = 11,4 N>
N = 100 ERCs or 40,000 gpd -

40,000 gpd @ 150 gpd/resident = 267 residents

5. Storage Capacity: (200 gallons per ERC)
1-5,000 gallon hydropneumatic tank
1-29,600 gallon gravity storage tank .
9,305 gallons is allocated for potable water
storage '

Effective Storage Volume: 9,305 + 1/3(5,000) = 10,972 gallons
Effective Storage Capacity: 10,972 gallons/200 gallons per ERC =
: 55 ERCs or 22,000 gpd '
22,000 gpd @ 150 gpd/resident = 147 residents
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6. Filtration Capacity: (3 gpm per f'i:z')
Two 24-inch diameter filters ‘ : |
Area per filter = 3.14 £t?; total area = 6.28 £t? ‘
Filtration Rate = 3 gpm/ft.?’ '
6.28 £t* x 3 gpm/ft.? = 1B.84 gpm :
{say 18 gpm - 9 gpm flow control valve on each filter)
18 gpm @ 0.5 gpm per ERC = 36 ERCs or 14,400 gpd
14,400 gpd @ 150 gpd/resident = 96 residents

7. Capacity of the Aqua-Mag (Orthophoéphate—Polyphosphate} Feed System:

i
One 15-gallon solution tank and one 24~gpd diaphragm fead pump. |
Aqua-Mag has a specific weight of 11.4 1b/gal, and a total |
phosphate concentration of 34.5%. Thereforxe, the concentration of |
total phosphate in Aqua-Mag is 471,583 ppm.

|

|

val = Nsz
V: = required output of Aqua-Mag feed pump

N = 471,583 ppm
V:; = 18 gpm {well pump output)
N, = 0.286 ppm {dosage based on water quality
- formula from manufacturer)
|
V; = N2V, = (0.286) (18) = 0.000011 gpm |

N, 471,583

0.015 gpd

The 24-gpd diaphragm feed pump is therefore adequate for the
Aqua-Mag feed system.

8. Capacity of the Caustic Soda Feed System:

One 30-gallon solution tank and one 24 gpd diaphragm feed pump.
The feed equipment will utilize a 50% caustic soda solution.

NV, = N2V
V, = required output of chemical feed pump

N, = 50% = 500,000 ppm _

V., = 18 gpm (well pump output)

N, = 50 ppm (RTW Model - to raise the pH to 7.4)
Vi =NV, = (50)(18) = 0.0018 gpm = 2.6 gpd

N, 500,000

The 24-gpd diaphragm feed pump is therefore adequate for the
caustic soda feed system.

This water system is limited by the well pump capacity and the filtration
capacity to a maximum capacity of 97 residents or 14,400 gpd.

r:\15b\eds.opr\MeadowsNursingCtr.doc






VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE September 21, 2000

WATERWORKS NAME Pagebrook CERTIFIED CLASS v
CITY/COUNTY Goochland County TYPE Community
LOCATION West on Route 6, approximately 2 miles past the

Goochland-Henrico line. Turn left onto State Route

647. Well No. 1 is at the N.E. corner of Route 647

and Briarwood Drive. Well No. 3 is on the right side

{south side} of Briarwood Drive in a stand of pine

trees. Well No. 4 is located at the end of Knollwood

Drive, which is one block south of Briarwood Drive.

OWNER AgquaSource

Mr. Kevin Read, Northeast Regional Manager

601 Jefferson Boulevard

Warwick, Rhode Island 02886

OPERATOR Sydnor Hydro, Inc.

P. O. Box 27186

Richmond, Virginia 23261

Contact Mr. Jdesse L. Royall, Jr., P.E., Vice-President

of Utilities, Telephone: 643-2725

Mr. Ed Held {(Class II)

PERMIT NUMBER 1762 4075630 Amended 400599 Amended
DATE ISSUED 2/3/70 4/27777 5/8/87 2/5/99 10/2/00
TYPE OF TREATMENT Iron and manganese treatment |

SOURCE Groundwater - three drilled wells

DESIGN CAPACITY : 20 existing residential connections

DESCRIPTION OF SYSTEM:

This waterworks consists of three drilled wells, one 10,000-gallon
gravity storage tank, one 5-HP booster pump, one 5,000-gallon
hydropneumatic tank, one 215-gallon pressure tank, and two diron and
manganese treatment systems, with related appurtenances.

Well Nos. 1 and 3

Well No. 1 - This well is located at the northeast corner of Route 647
and Briarwood Drive. It is constructed from an 1l-inch hole drilled to
a depth of 54 feet with a 6-inch hole extended from 54 feet to 247 feet
in depth. The well is cased with 6-inch steel casing from +2 feet to 54
feet in depth and grouted with neat cement from ground level to a depth
of 54 feet. Bedrock was encountered at a depth of 27 feet. This well
vielded 22 gpm after 4 continuous hours of pumping in a test conducted
around 1969,

Appurtenances to the well include a sanitary seal, a screened casing
vent, a check valve, a gate valve, a sample tap, a meter, and a blow-off

‘upstream of the meter.



Well No. 1 is only used during emergency conditions {dry weather, etc.)
because of hydrogen sulfide odors and iron precipitates.

Well No. 3 — This well is on the right side (south side) of Briarwood
Drive in a stand of pine trees. It is constructed from an ll-inch hole
drilled to a depth of 51 feet and a 6-inch hole extended from 51 feet to
400 feet in depth. The well is cased with 6-inch steel casing from +2
feet to 51 feet in depth and grouted with neat cement from ground level
to a depth of 51 feet. The well yielded 16 gpm with 85 feet of drawdown
after 48 hours of continuous pumping during a test completed on March
27, 1981. The well casing is centered in a 6-ft x 6-ft x 6-inch thick

concrete pad. :

Appurtenances to the well include a pitless adapter unit, a sanitary
seal, a screened casing wvent, a check valve, a gate valve, a sample tap,
a meter, and a blow-off. The well and its appurtenances are protected
by a 3-ft x 3.25-ft x 5-ft fiberglass enclosure.

Well Pumps - The submersible pumps in Well Nos. 1 and 3 deliver the
water to the 10,000-gallon gravity storage tank via the i1ron and
manganese treatment facilities. Well No. 1 is equipped with a pump of
unknown horsepower and rated capacity. The observed output of this well
pump was 1.5 gpm on June 28, 1999. This well is not in service at the
present time. Well No. 3 is equipped with a 1-HP pump of unknown rated
capacity. The observed output of this well pump was 6 gpm on August 28,

2000.

Well House - Well No. 1, the control panel, the iron and manganese
treatment facilities for Well Nos. 1 and 3, and the operational end of
the hydropneumatic tank are housed in an 8-ft x 8§-ft xz 8-ft concrete
block well house. Appurtenances to the well house include lighting,
heat, overhead access for Well No. 1, a concrete floor with a floor
drain, and a locked entrance,

Iron and Manganese Treatment - Orthophosphate-polyphosphate (Aqua-Mag)
is fed periodically (about one month in every two-three months) to
sequester iron and manganese. The Aqua-Mag feed equipment includes a
50-gallon solution tank and a diaphragm feed pump with a maximum
_capacity of 1 gallon/hour (24 gallons/day). The Agua-Mag solution is
injected into the combined well discharge line for Well Nos. 1 and 3.

Four parallel cartridge filters (4-inch diameter, 24-inch height) are
provided immediately downstream of the chemical injection point. :

Odor Control — Chorine is fed whenever Well No. 1 is being used to
control hydrogen sulfide odors. The chlorine feed equipment includes a
50-gallon solution tank and a diaphragm feed pump with a maximum
capacity of 1 gallon/hour (24 gallons/day). The chlorine solution is
injected into the influent line to the hydropneumatic tank.

Sample taps - Sample taps in the well house are installed on each well
discharge line, downstream of the cartridge filters, and on the influent
line to the hydropneumatic tank.

Storage Facilities - The storage facilities include a 10,000-gallon
{10-ft diameter, 17.5~-ft length}) gravity storage tank and a 5,000-
gallon hydropneumatic tank.
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Appurtenances to the gravity storage tank include an access manway, a
screened overflow, a screened vent, a drain line, and a sample tap.
There is no bypass piping provided. The effective storage volume of the
tank is 9,210 gallons. Operational electrodes in the storage tank are
at approximately the following elevations:

Height Above Bottom

Function -Qf Storage Tank
Well thp Shut-Off . 9.0 ft
Well Pump Cut-On 8.0 ft
Booster Pump Reactivation 2.0 £t

1.0 fv

Booster Pump Shut-Off

Bppurtenances to the hydropneumatic tank include a sight glass, a
pressure gauge, a sample tap, a drain, an access manhole, an air relief
valve, a vacuum relief valve, and a 1/2-HP air compressor to help
maintain the proper air:water ratio.

Booster Pump - One 5-HP centrifugal booster pump with a rating of 140
gpm @ 110 tt TDH transfers the water from the gravity storage tank to
the hydropneumatic tank and then to the distribution system. The
booster pump is equipped with a gate valve on the suction side, and a
pressure gauge, gate valve, and check valve on the discharge side.

Air Compressor and Booster Pump Operation - If the hydropneumatic tank
pressure drops to 47 psi and the water level is above the center of
the tank, the air compressor turns on and operates until the tank

pressure is raised to 57 psi. If the water level drops below the
center of the tank, the air compressor shuts off. The bcoster pump
then operates at tank pressures of 46-56 psi. When the water level

again reaches the center of the tank, the air compressor is re-
activated, and shuts off when the tank pressure is raised to 57 psi.

Well No. 4

Well No. 4 - This well is located at the end of Knollwood Drive. The
well 1lot sits about 100 feet off of Knollwood Drive; a gravel road
provides all-weather access to this well. The well 1is constructed from
a 10-inch hole drilled to a depth of 81 feet, with a 6-inch hole
extended from 81 feet to 440 feet in depth. Bedrock was encouritered at
- 4 depth of 74 feet. The well is cased with 6-inch casing from +2 feet
to a depth of 81 feet, and is grouted with neat cement from ground level
to 81 feet in depth. The well yielded 10 gpm after 48 hours of
continuous pumping, in a test completed on April 6, 1984.

Appurtenances to the well include a sanitary seal, a screened casing
vent, a check valve, a gate valve, a blow-off, a sample tap, and a
discharge meter.

Well Pump - Well No. 4 is equipped with a 2-HP submersible well pump,
rated at 23 gpm @ 225 feet TDH. The well pump is controlled by pressure
switches on the pressure tank set at 35-45 psi. The observed output of
this well pump was 6 gpm on August 28, 2000.




Well House - Well No. 4, the control panel, the iron and manganese
treatment facilities, and the pressure tank are enclosed in a 10-ft x
10-ft x 8-ft concrete block well house. Appurtenances to the well house
include lighting, heat, overhead access, a floor drain, and a locked
entrance.

Iron and manganese treatment - The 1iron and manganese treatmént
facilities include sodium hypochlorite and potassium permanganate feed
systems and-a 24-inch manganese greensand filter. Each chemical feed
system includes a 50-gallen solution tank and a 24-gpd diaphragm
solution pump. The atomerator (with a 1/3-HP air compressor) installed
ahead of the greensand filter is not in use.

The diaphragm pumps for the chlorine and the potassium permanganate

solutions are controlled by an impulse contactor. Sample taps are
provided upstream of the chemical injection points, after the chemical
injection points, and after the filter. No flow control valve is

provided for the filter.

Backwash water is provided from the 215-gallon pressure tank and the
distribution system. No flow control valve is provided for the backwgsh
line. The backwash waste is discharged through the blow-off line to the
outside of the well house.

Storage Facilities -~ The 215-gallon pbressure tank is equipped with a
sight glass, a pressure gauge, a sample tap, and a drain.

DESIGN CRITERIA

Note: ERC = Equivalent Residential Connection or 400 gpd,
in accordance with the 1995 Waterworks Regulations

1. Well vield: (0.5 gpm per ERC)

Well No. 1 - 22 gpm for 4 continuous hours (1968)
Well No. 3 - unknown -
Well No. 4 - 10 gpm for 48 continuous house {(1984)

Total Well Yield: 32 gpm
32 gpm @ 0.5 gpm/ERC = 64 ERCs or 25, 600 gpd

*The respective yields of these wells have significantly decreased
since the above mentioned yield and drawdown tests were

conducted. The current yields are approximately equal to the
well pump capacities.

2. Well Pump Capacity: (0.5 gpm per ERC)

Well No. 1 - 1.5 gpm (observed output on 6/28/9% - Sydnor)
Well No. 3 - 1.5 gpm (observed output on 9/12/00 - VDH)
Well No. 4 -~ 6  gpm (observed output on 8/28/00 - Sydnor)
Total Well Pump Capacity: 9 gpm

8 gpm @ 0.5 gpm/ERC = 18 ERCs or 7,200 gpd



3.

4.

5.

6.

—5-

Filtration Capacity - Well No. 4 only: (3 gpm/ft?
Filter Diameter: 24inch
Filter Area: 3.14 ft?
Maximum Filtration Capacity: 9.5 gpm

9.5 gpm @ 0.5 gpm/ERC = 19 ERCs or 7,600 gpd
Boosgster Pump éapacity - Well Nos. 1 &€ 3 only:

One 5- HP booster pump - rated at 140 gpm @ 110 ft TDH
Q = 11.4N"

Q = 140 gpm

N = 100 ERCs or 40,000 gpd

The booster pump capacity is not the limiting criteria for Well
Nos. 1 and 3.

Storage Capacity: (200 gallons per ERC)

One 10,000-galleon gravity storage tank

(Effective storage volume = 9,210 gallons)
One 5,000-gallon hydropneumatic tank
One 215-gallon pressure tank

Effective storage volume:
(5,000 + 215)/3 + 9,210 gallons = 10,948 gallons

Total effective storage capacity:
10,948 gallons @ 200 gallons/ERC = 55 ERCs or 22,000 gpd

Capacity of Phosphate Feed System - Well Nos.l1l & 3 only:

The orthophosphate-pclyphosphate (Aqua—Mag) feed equipment
includes a 50-gallon solution tank and a diaphragm feed pump with
a maximum capacity of 1 gallon/hour (24 gallons/day).

Aqua-Mag has a specific weight of 11.4 1b/gal, and a total
phosphate concentration of 34.5%. Therefore, the concentration of
total phosphate in Aqua-Mag is 471,583 ppm. '

N1V: = N2V
V1 = required output of Aqua-Mag feed pump
Ny = 471,583 ppm
V, = 3 gpm (combined well output)
N; = 3.30 ppm {dosage based on water quality
- formula from manufacturer)
Vi = NpoVo = (3.30) (3) = 0.000021 gpm or 0.030 gpd

Ny 471,583

The 24 gpd diaphragm feed pump.is therefore adequate for the
Aqua-Mag feed system.



7. Capacity of the Sodium Hypochlorite Feed System - Well Nos. 1 & 3
and Well No. 4:

One 50-gallbn solution tank and one 24-gpd diaphragm solution feed
pump. The operator uses 5.25% chlorine solution.

NiVi = NV,

V1 = required output of chemical feed pump

N; = 5.25% = 52,500 ppm

V2 = 6 gpm - observed output of Well No. 4+

No = 7.5 ppm

Vi = (7.5)(6) = 0.000857 gpm or 1.23 gpd
52,500

*The combined well pump output for Well Nos. 1 and 3 is 3
gpm, which is less than the well pump output for Well No. 4.

The'24—gpd solution feed pump is therefore adequate for the sodium
hypochlorite feed system at each well house,

8. Capacity of the Potassium Permanganate Feed System - Well No.4 only:
One 50-gallon solution tank and one 24-gpd diaphragm solution feed

pump. The operator uses 0.23% permanganate solution (3 oz of
permanganate per 10 gallons of water).

N1Vi = NaV»

Vi = required output of chemical feed pump

N1 = 0.23% = 2,300 ppm

V2 = 6 gpm - observed output of Well No. 4

N; = 5 ppm (estimated)

Vi = (6){(5) = 0.013 gpm or 18.8 gpd
2,300 ‘

The 24-gpd solution feed pump is therefore adequate for the
potassium permanganate feed system at Well No. 4.

This waterworks is limited by the total well pump capacity to a maximum
usage of 18 equivalent residential connections or 7,200 gpd, but is
being issued for the 20 existing residential connections, in accordance
with previously issued operation permits.
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VIRGINIA DEPARTMENT OF HEALTEH
ENGINEERING DESCRIPTION SHEET

DATE December 20, 1999
WATERWORKS.NAME. Samary Forest CERTIFIED CLASS IV
CITY/COUNTY Goochland County TYPE Community
LOCATION T-64 west to Route 623 (Rockville -~ Manakin exit).

South (left) on Route 623 approximately 1.1 miles to
U. S. Route 250. East on U. S. Route 250
approximately 0.3 miles to Whippoorwill Drive.

Right on Whippoorwill Drive. Go approximately 0.2
miles; the well house access road is on the right.

OWRER ‘Mr. Timothy Smith
4416 Belfasit Road
Glen Allen, Virginia 23060
Telephone: 556-5374 (work); 270-7820 {home)

OPERATOR Same

PERMIT NUMBER 4075710 Amended

DATE ISSUED June 24, 1977 December 28, 1989
TYPE OF TREATMENT Corrosion control

SOURCE Groundwater — one drilled well

DESIGN CAPACITY 15 residential connections - existing

DESCRIPTION OF SYSTEM:

This waterworks includes one drilled well, one 5,000-gallon
hydropneumatic tank, and corrosion control facilities, with
appropriate appurtenances.

The well was constructed in 1956 from a hole of unknown diameter(s)
drilled to a depth of 9B feet. Six-inch steel casing was installed
from +2 feet to 58 feet in depth, and the well was grouted with neat
cement from ground level to a depth of 58 feet. There is no record of
a yield and drawdown test. Appurtenances to the well include a
sanitary seal, a screened casing vent, a check valve, a gate valve, a
sample tap, a discharge meter, and a blow-off line.




Water from the well is delivered by a %-HP submersible pump (rating
unknown) through the corrosion control treatment te the 5,000-gallon
hydropneumatic tank, and thence to the distribution system. Pressure
switches on the hydropneumatic tank, set at 35-45 psi, contrel the
well pump. The well pump had an instantaneous output of 6 gpm during
an inspection on June 19, 1999,

The corrosion control facilities ineclude a cartridge-type sediment
filter (4.5-inch diameter, 9.75-inch height) and two neutralizer
filters (13~inch diameter, 54-inch height) installed in series, with
appropriate appurtenances. The equipment is installed upstream of the
well discharge meter and the 5,000-gallon hydropneumatic tank.

Each neutralizer filter is an upflow filter, designed for a flow rate
of B8 gpm, with a peak capacity of 10 gpm. A flow control valve is
installed on the influent line to the filters will limit the fiow rate
to 8.8 gpm. The filter media will be a proprietary blend of calcium
carbonates and magnesium oxides,

Appurtenances to the filters include gate valves, check valves, sample
taps, and pressure gauges, both upstream and downstream of the
filters. Bypass piping arocund the filters is provided.

When necessary, backwash water is provided by the hydropneumatic tank.
The backwash waste will be discharged through the floor drains to the
ground surface. '

Appurtenances to the hydropneumatic tank include a sight glass,
pressure gauge, pressure relief valve, vacuum relief wvalve, access
manhole, drain, and sample tap. Air is added manually with a portable
air compressor.

The well, the corrosion control facilities, and the control end of the
hydropneumatic tank, are housed in a 30-ft x 15-ft x 10-ft concrete
block well house. The well house is equipped with lighting, heat,
drainage, and ventilation.

DESIGN CRITERIA: Note: ERC = Equivalent Residential Connection or
400 gpd, in accordance with the 1995 Waterworks
Regulations.
1. Well Yield: unknown
2. Well Pump (0.5 gpm per ERC)
Capacity: 6 gpm at unknown TDH ~ instantaneous output on

June 19, 19929
6 gpm & 0.5 gpm per ERC = 12 ERCs or 4,800 gpd



3. Capacity of Neutralizer Filters: (0.5 gpm per ERC)
Ne. of Filters 2
Diameter 13 inches
Area 0.92 f£t? ?
Filtration Capacity 8.8 gpm*

8.8 gpm @ 0.5 gpm/ERC =
17 ERCs or 6,800 gpd ‘

*The manufacturer’s literature indicates that these filters
have a maximum capacity of 8-10 gpm. The flow control valve
will limit the flow rate to 8.8 gpm.

4. Storage Capacity: (200 gallons per ERC)

one 5,000-galion hydropneumatic tank
Effective Storage Volume:
5,000/3 = 1,667 gallons
Total Effective Storage Capacity: , :
1,667 gallons @ 200 gallons per ERC =
8 ERCs or 3,200 gpd

This waterworks is limited by the total effective storage capacity

to a maximum usage of 8 equivalent residential connections or 3,200

gpd.  However, the amended operation permit is being issued for the

existing 15 residential connections.
|
\

File: t:\15b\eds.cpri\samary.doc









VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE: May 20, 2005
WATERWORKS NAME: Broadview Shopping Center CERTIFIED CLASS: 1V
COUNTY/CITY: Goochland County ~ TYPE: Non-transient Non-community

LOCATION: I-64 West to the Rockville-Manakin (Route 623) exit. Turm left on Route
623, travel approximately 1.1 miles to U. S. Route 250. Turn right on
U. S. Route 250. The shopping center is on the right side of the road,
about 0.2 miles from its intersection with Route 623. The wells, pump
house, and storage tanks are at the back of the shopping center

property. _

OWNER: Broadview Associates
38 Broad Street
Manakin-Sabot, Virginia 23103
Contact Mr. W. Douglas Elliott, Jr., President
Telephone: (804) 784-0407 Prge 759-326L FAL TEH-0185

OPERATOR: Mr. Michael L. Cook — Class |
TetraOps
P.0.Box 13

Doswell, Virginia 23047
Telephone: (804) 994-2088 or (804) 387-6362 (cell)

PERMIT NUMBER: : 4075036 401301 Amended
EFFECTIVE DATE: 07/31/86 O4lj 6/01 05/31/05
TYPE OF TREATMENT: fron and manganese removal, pH adjustment
SOURCE: _ Groundwater — two drilled wells
DESIGN CAPACITY: 61,056 gpd - limited by th_e filtration capacity
DESCRIPTION OF THE SYSTEM
This waterworks consists of two drilled wells, a 10,000-gallon and a 6,000-gallon gravity storage

tank, treatment facilities for pH adjustment and iron and manganese removal, two 5-HP booster
pumps, and a 1,000-gallon hydropneumatic tank, with appropriate appurtenances.

Well No. 1

This well is located approximately 600 feet southeast of the pump house, adjacent to the Bradshaw
Small Engine Repair property. The well was constructed from a 10-inch hole drilled to a depth of 63
feet, with a 6-inch hole extended to a depth of 505 feet. Bedrock was encountered at a depth of 35
feet. Six-inch steel casing was installed from +2 feet to a depth of 63 feet, and the well was grouted
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with neat cement from ground fevel to a depth of 63 feet. This well yielded 71 gpm with 149 feet of
drawdown after 24 hours of continuous pumping in a test conducted on September 19, 2000.

The well head is centered on a 6-ft x 6-ft x 6-inch concrete apron. Appurtenances to the well at the
well head include a pitiess adapter unit, and a sanitary well cap with a screened casing vent.

A 3-HP submersible pump, rated at 42 gpm @ 175 feet TDH, delivers the water from the well via
approximately 750 feet of 3-inch Schedule 40 PVC pipe to the treatment facilities, and then to the
gravity storage tanks. Electrodes in the 10,000-gallon gravity storage tank control the operation of

the well pump.

Well No. 3

This well is located approximately 50 ft south of the pump house. It was constructed from a 10-inch
hole drilled to a depth of 63 feet, with a 6-inch hole extended to a depth of 1,013 feet. Bedrock was
encountered at a depth of 34 feet. Six-inch steel casing was installed from +2 feet to a depth of 63
feet, and the well was grouted with neat cement from ground level to a depth of 63 feet. This well-
yielded 4 gpm with 257 feet of drawdown after 24 hours of continuous pumping in a test conducted

on September 19, 2000

The well head is centered on a 6-ft x 6-ft x 8-inch concrete apron. Appurtenances to the well at the
well head include a pitless adapter unit, and a sanitary well cgp with a screened casing vent.

A 0.5-HP submersible pump, rated at 4 gpm @ 320 feet TDH, delivers the water from the well via
approximately 50 feet of 1.5-inch Schedule 40 PVC pipe to the treatment facilities, and then to the
gravity storage tanks. Electrodes in the 10,000-gallon gravity storage tank control the operation of

the well pump.

Pump House

The treatment facilities and the control end of the hydropneumatic tank are housed in a 20-ft x - 10-ft
x 10-ft (interior dimensions) masonry block pump house. The pump house is equipped with Isghtmg,
heat, a concrete floor with a floor drain, and a lockable entrance.

Appurtenances on the discharge line from each well include a liquid pressure relief valve, a pressure
gauge, a sampie tap, and a check valve. The common discharge line for the two wells includes a
meter and a valved blow-off. The discharge end of the blow-off is screened, and a splash block is

provided for erosion control.

Chemical Feed Systems

A caustic soda feed system is installed for pH adjustment. It consists of 2 22-gpd diaphragm pump
that feeds directly from the caustic soda purchase container.

A sodium hypochiorite feed system and a potassium permanganate feed system are provided to
oxidize the iron and manganese in the water and optimize the effectiveness of the manganese
greensand filters for removing iron and manganese. Each chemical feed system consists of a
50-galion polyethylene solution tank and a 24-gpd diaphragm pump. The potassium permanganate
feed system also includes an impulse contactor for the feed pump and a 1/20-HP mixer for the

solution tank.

Page 2 of 5



The caustic éoda, chlorine, and potassium permanganate are injected into the water directly
upstream of the greensand filters. The solution pumps operate whenever the well pumps are
operating, using auxiliary contacts on the well pump starter.

Manganese Greensand Filters

The two 36-inch manganese greensand filters operate in parallel. The filter media is comprised of 8
inches of anthracite, 24 inches of manganese greensand, and 10 inches of gravel. Backwash water
is provided from the 10,000-gallon and 6,000-gallon gravity storage tanks. The backwash and
rewash wastewater is discharged fo the Backwash Waste Seltling Tank located outside of the Pump

‘House.

Backwash Waste Settling Tank

A horizontal gravity settling tank (8-ft diameter, 13.5-ft length} is provided for washwater waste from
the greensand filters. The tank has a supernatant storage capacity of 3,555 gallons, and a siudge

storage volume of 922 gallons. The tank is equipped with a framed access manhole with overlapping
(shoe box type) cover on top, a 10-inch iniet connection on the top, a valved draw-off located 2.5
feet above the tank bottom, and a vent. The decant water is conveyed to a nearby drainage ditch

with a garden hose.

Storage Facilities -

The 10,000-gallon (10.5 ft diameter, 15.33 ft length) and the 6,000-gallon (8 ft diameter, 16 ft length)
gravity storage tanks are installed in parallel. The tops of the two tanks are at approximately the
same elevation. Electrodes for controlling the operation of the well pumps are installed in the

10,000-gallon tank:

Equivalent Height
' ~ Height Above Bottom of Above Bottom of
Function 10,000-Gallon Tank 6,000-Gallon Tank
Well Pump Cut Off 9.5 feet 7.0 feet
Well Pump Cut On 9.0 feet 6.5 feet
Booster Pump Reactivation 3.0 feet 0.5 feet
Booster Pump Cut Off 2.0 feet N/A (empty)

The effective storage volumes are therefore 8,135 gallons for the 10,000-gallon tank and 5, 581
gallons for the 6,000-gallon tank.

Appurtenances to each gravity storage tank include a hinged and lockable shoebox type access, a
screened vent, a screened overflow, and a plugged drain. The tanks can be sampled from the
sample tap on the discharge side of the booster pumps.

Appurtenances to the 1,000-gallon hydropneumatic tank (3.5-ft diameter, 14-t length) include a sight
glass, an access manhole, a drain, a pressure gauge, a sample tap, and air and vacuum relief
valves. An air compressor is provided to help maintain the proper airwater ratio in the
hydropneumatic tank. There is an H-O-A switch for the air compressor.
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Booster Pumps

Two 5-HP booster pumps are installed in parallel for transferring the water from the gravity storage -

tanks to the hydropneumatic tank. Each booster is rated at 68 gpm @ 145 feet TDH. Operating in

parallel, they are rated at 105 gpm @ 158 feet TDH. Appurtenances to each booster pump include
an H-O-A switch, a gate valve on the suction side, and a gate valve and a check valve on the
discharge side. There is a sample tap on the common discharge line for the pumps. The operation
- of the booster pumps is controlied by pressure switches on the hydropneumatic tank. Automatic.
alternation of the pumps after each pumping cycle is provided. The lead pump is set to operate at
pressures of 55-70 psi on the hydropneumatic tank. The pressure settings for the lag pump are

unknown.

Distribution Svsterﬁ

The distribution system consists of 4-inch PVC piping from the pump house to the shoppmg center,
and 3-inch PVC piplng in the shoppmg center area.

EVALUATION OF THE SYSTEM

1. Well Yield: Well No. 1-71 gpm
Weli No. 3- 4 gpm
TOTAL -75gpm

75 gpm x 1,440 minutes/day = 108,000 gpd

2. Well Pump Capacity: Well No. 1 - 44 gpm - observed output on 4/21/05
Well No. 3- 2 gpm — observed output on 4/21/05
TOTAL -46 gpm

46 gpm x 1,440 minutes/day = 66,240 gpd

3. Filiration Capacity 2 greensand filters, 36-inch diameter each
Total Filter Area = 2 (36/12)° nn / 4 = 14.14 sf
Filtration rate = 3 gpm/sf
(14.14 sf) (3 gpm/sf) = 42.4 gpm

42.4 gpm x 1,440 minutes/day = 61,056 gpd

4. Chemical Feed Equipment: caustic soda, sodium hypochlorite, potassium permanganate
N1V1 = N2V2 or Vq= Nsz/N1

Caustic Soda Ny = 500,000 mg/l (total 50% concentration)
V, = required chemical feed pump output
N, = 18 mg/l dosage
Vo= 46 gpm = capacity of both well pumps

Vy=NoVo = (18 ma/)(46 gpm) = 0.0017 gpm = 2.4 gpd
N 500,000 mg/|

The 22-gpd diaphragm pump is adequate.
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Sodium Hypochlorite N;= 52,500 mg/l (total 5.25% concentration)
V, = required chemical feed pump output
N, = 2 mg/l dosage
Vs = 46 gpm = capacity of both well pumps

Vi =NoVs = (2 mag/)(46 apm) = 0.0018 gpm = 2.5 gpd
Ny 52,500 mgfl

The 24-gpd diaphragm pump is adequate.

Potassium Permanganate N, = 14,800 mg/l (2 oz KMnQ, per 1 gal water)
V, = required chemical feed pump output
N2= 2 mg/l dosage
V2= 46 gpm = capacity of both well pumps

Vi=NoVs = (2 mag/i}(46 gpm) = 0.006 gpm = 9.0 gpd
Ny 14,800 mg/l

The 24-gpd diaphragm pump is adequate.

5. Storage Capacity: one 10,000-gallon gravity storage tank
Effective volume = 8,135 gallons
one 6,000-gallon gravity storage tank
Effective volume = 5,581 gallons
one 1,000-gallon hydropneumatic tank
Effective volume = 1/3(1,000 galions) = 333 gallons

Total Effective Storage Volume: 8,135 + 5,581 + 333 = 14,049 galions

6. Booster Pump Capacity: Two 5-HP pumps are provided
Each pump is rated at 68 gpm @ 145 feet TDH
Operating in parallel, the pumps are rated at 105 gpm @ 158 feet TDH
105 gpm x 1,440 minutes/day = 151,200 gpd
7. Existing Usage: 6,306 gpd (4/17/03 — 4/22/05)
8. Delivery Capacity: [Booster Pump Output (gpm} x 60 minutes] + Pressure Storage Volume
: (105 gpm){60 minutes) + 1000 gallons/3 = 6633 gallons

Operational Time: 10 hours/day (600 minutes)
Peak Hour Factor: 4 -

' Peak Hour Demand: (6,306 gpd){4)/ 10 hours/day = 2,522 gallons
Delivery Capacity (6633 galions) exceeds Peak Hour Demand (2,522 gallons)

Based on the above evaluation, this waterworks is limited by the filtration capacity to a maximum
capacity of 61,056 gpd.
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VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE September 12, 19597

WATERWORKS NAME Byrd Elementary School CERTIFIED CLASS v
TYPE Non-transient
CITY/COUNTY Goochland County Non-community
LOCATION Route 6 west, approximately 9.5 miles beyond Goochland
Courthouse to George's Tavern (Route 608). North (right)

on Route 606 (Route 606 bears to the right approximately
1.0 miles north of Route 6). The gchool is located
approximately 1.6 miles north of Route 6, on the left gide
of the road.

OWNER Goochland County Public Schools
P. O. Box 169
Goochland, Virginia 23063
Dr. Harold Absher, Superintendent of Schools
Contact Mr. lewis Blakely, Director of School Administration
Telephone: 556-5316

Byt Bchegd © 936 SR

OPERATOR Mr. Dale Carros, Maintenance Supervisor

Mr. Robert E. Lawrence, Class IV Telephone: 556-5360
FERMIT NUMBER 4075040 401796 4075040-A
DATE ISSUED _ - March 11, 1992 May 10, 1996 September 24, 1997
TYPE OF TREATMENT Chlorination and Corrogion Control
SOURCE Groundwatex - one drilled well (exigting)

DESIGN CAPACITY 600 persons (students and staff) or 4,400 gallons/school *
day - limited by the total effective storage capacity

- DESCRIPTION OF SYSTEM:

This waterworks includes one drilled well, one 2,500-gallon gravity storage
tank, two G5-HP booster pumps, one 1,000-gallon hydropneumatic tank, and
chlorination and corrosion control facilities, with appropriate appurtenances. -

No well construction details are known. The well is located in a 6-ft x 6-ft x
8-ft brick well house, located in the courtyard area. The well yielded 19 gpm
after 12 hours of continuous pumping in a test completed on August 6, 1957.
Appurtenances ingide of this well house include a sanitary seal, a screened
casing vent, a check valve, a gate valve, and a sample tap. ’

A submersible well pump of unknown horsepower discharges water through
approximately 155 feet of 2-inch waterline to the 2,500-gallon gravity storage
tank. ‘The well pump discharge was 20 gpm during an instantaneous reading on
November 8, 1996. The 2,500-gallon gravity storage tank is located in a 16-ft
x 43-ft x 8.67-ft room in the new addition to the school. A butterfly wvalve is
installed on the well discharge line, to maintain the same head conditions as
when the well pump formerly delivered water directly to a hydropneumatic tank,
and thus prevent overpumping of the well. The storage/pump room also houses
the discharge meter and blow-off line for the well, two 5-HP booster pumps, and
the chlorination and corrosion control feed equipment. A locked entrance and
interior lighting are provided for the xroom. The floor of the room is at
ground level. - The floor is gravel, except for reinforced concrete pads under
the storage tank (14-ft x 5-ft x B-in} and the booster pumps (8-ft x 8-ft x
8-in). ‘
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The chlorination system includes a diaphragm feed pump (30 gpd - max.) and a
15-gallon polyethylene solution tank. The caustic soda feed system for
corrosion control includes a diaphragm feed pump {24 gpd - max.) and a
25-gallon polyethylene solution tank. The injection points for both the
chlorination system and the caustic soda feed system are located upstream of
the gravity storage tank.

-Electrodes are installed in the -2,500-gallon gravity storage tank at elevations
of 3.83 feet and 4.33 feet above the bottom of the tank, to activate and
deactivate the well pump, respectively. ‘There is also a low level electrode,
located 0.67 feet above the bottom of the gravity storage tank, to ghut off the
booster pumps. An additional electrode, located 1.5 feet above the tank
bottom, reactivates the booster pumps once the water has reached this level.
The effective storage volume in the tank is approximately 1,998 gallons.

Appurtenances to the gravity storage tank include a bolted hatch, a screened
vent, an overflow line, a drain line, and a sample tap. The drain line is
connected to the overflow line, which is piped to the outside of the building
and dlscharges to the atmosphere, with a splash block at the dlscharge point.
Bypass piping is provided for this tank.

The two booster pumps are each rated at 50 gpm @ 149 feet TDH, and a 5-HP motor
powers each. They operate at hydropneumatic tank pressures of 40-53 psi. The
pumps are controlled so that they cannot operate simultaneously. Automatic
alternation of the booster pumps occurs after each pumping cycle.

Each booster pump is equipped with a gate wvalve on the suction side, and a
check valve and gate valve on the discharge side. Approximately 155 feet of
2-inch waterline conveys the water from the booster pumps to the 1,000-gallon
hydropneumatic tank, located at the well house.

The 1,000-gallon hydropneumatic tank is approximately 3.5 feet in diameter and
15.0 feet in length. Appurtenances to the tank include an access manhole (on
top), a sample tap, a pressure gauge, a sight glass, an air release valve, a
vacuum release valve, and a drain. Bypass piping is provided for this tank. A
1/2-HP air compressor is installed to help maintain the proper air:water ratio
in the tank. It is activated when the booster pumps raise the water level in
the hydropneumatic tank to 60% full, and is deactivated when the tank pressure
is raised to 60 psi.

DESIGN CRITERIA: HNote: ERC = Equivalent Residential Commection or 400 gpd,
in accordance with the 1995 Waterworks Regulations

1. Existing Per Capita Usage: 8.0 gallons/school day/person

2. Well Yield: {0.5 gpm per ERC)
19 gpm - 12-hour pump test conducted on 8/6/97
1 gpm @ 0.5 gpm/ERC = 38 ERCs or 15,200 gpd
15,200 gpd @ 8.0 gpd/person = 1,900 perscns

3. Well Pump Capacity: {0.5 gpm per ERC)
20 gpm - instantaneous reading on 11/8/96
20 gpm @ 0.5 gpwm/ERC = 40 ERCs or 16,000 gpd
16,000 gpd @ 8.0 gpd/person = 2,000 persons
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4. Booster Pump Capacity: (Q = 11.4 N°%)
Two 5-HP pumps, each rated at 50 gpm @ 149 feet
TDH - the pumps do not operate in parallel
Q = 50 gpm
N = 15 ERCs or 6,000 gpd
6,000 gpd @ 8.0 gpd/person = 750 persons

. 5. Storage Capacity: (200 gallons per ERC)
One 2,500-gallon gravity storage tank
(Effective volume = 1,998 gallons}
One 1,000-gallon hydropneumatic tank

Total Effective Storage Capacity: ,
1,998 + {1,000)/3 = 2,331 gallons
2,331 gallons @ 200 gallons/ERC = 12 ERCs
12 ERCs x 400 gpd/ERC = 4,800 gpd
4,800 gpd @ 8.0 gpd/person = 6§00 persons
6. Hypochlorite Feed System

One 15-gallon solution tank and one 30 gpd diaphragm feed pump. The feed
equipment utilizes chlorine bleach (5.25% chlorine).

NV, = NV,

required output of chemical feed pump

N, = 5.25% = 52,500 ppm

V, = 20 gpm

N, = 7.5 ppm

v, = {7.5) (20) = 0.00286 gpm or 4.1 gpd

52,500
The 30 gpd diaphragm feed pump is therefore adequate for this usage.
7. Caustic Soda Feed Egquipment

One 25-gallon solution tank and one 24 gpd diaphragm feed pump.

N,V, = NV,
V, = required ocutput of chemical feed pump
N, = 50% = 500,000 ppm

V., = 20 gpm

N, = 35 ppm (RTW Model)

v, = (35} (20) = 0.0014 gpm or 2.0 gpd

500, 000
The 24 gpd diaphragm feed pump is therefore adequate for this usage.

This waterworks is limited by the total effective storage capacity to a
maximum usage of 600 persons or 4,400 gallons/school day.






VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE December 12, 2000

WATERWORKS NAME Goochland Middle School CERTIFIED CLASS v

Non-Transient
CITY/COUNTY Goochland County TYPE Non-Community

VLOCATION West on Route 6, approximately 3.0 miles past its

intersection with U. 8. Route 522 North (at Goochland
Courthouse), to Route 614 (Dogtown Road). North on
Route 614, approximately 3.1 miles. The school is
located on the left side of the road, across from the
Meadows Nursing Center.

OWNER Goochland County Public Schools
P. 0. Box 169
Goochland, Virginia 23063
Contact Mr, Lewis Blakely, Director of School
Administration {Telephone: b556-5316)

OPERATOR Mr. Sonny Turpner, Maintenance Supervisor
Mr. Robert E. Lawrence, Class IV
{Telephone: 556-5360) Tt - 55¢- 2RUTT

oS
PERMIT NUMBER 42XV 285 Amended 400300 Amended
DATE ISSUED 1/12/92 1/9/98 2/28/00 12/21/00
TYPE OF TREATMENT Chlorination, Corrosion Control and Iron and

Manganese Treatment

SOURCE Groundwater — one drilled well

DESIGN CAPACITY 1,680 persons (students and staff} or 16,800
gallons per school day

DESCRIPTION OF SYSTEM:

This waterworks consists of a drilled well, a 10,000-gallon gravity
storage tank, two 3-HP booster pumps, a 2,000-gallon hydropneumatic
storage tank, corrosion control equipment, and iron and manganese
treatment equipment, with appropriate appurtenances.

Gootitd Widde SUent - 596 BE20



Well - The well (Well No. 2) is located in the front yard of the
school property. It is constructed from an 1l%-inch hole drilled to a
depth of 70 feet, with an 8%-inch hole extending from 70 feet to 100
feet in depth, and a 6-inch hole extending from 100 feet to 405 feet
in depth. Six-inch steel casing is installed from +2 feet to 100 feet
in depth. Bedrock was encountered at a depth of 87 feet. There are
no screens installed. The casing is grouted with neat cement from
ground level to a depth of 70 feet. This well yielded 42 gpm with
approximately 135 feet of drawdown after 48 hours of continuous
pumping, in a test completed on April 22, 199%9. The static water
level was approximately 30 feet at the beginning of the test.

The well is equipped with a pitless adapter unit.tha_i: is provided with

a watertight cap with a screened vent. The well pump is set at a
depth of 315 feet. A check valve is installed above the well pump in
the riser piping. Drawdown gauge tubing is attached to the riser

piping. The well head is centered on a 6-ft x 6-ft x 6é-inch thick
concrete apron.

A 3-HP submersible well pump transfers the water through approximately
365 feet of 2-inch pipe to the treatment facilities and the 10,000-
gallon steel gravity storage tank. The well pump is rated at 23 gpm @
212 feet TDH.

The well discharge piping is ecuipped with a wvacuum breaker, a
pressure relief valve, a pressure gauge, a sample tap, a check valve,
a one-inch water meter with impulse contactor, a valved blow-off line
downstream of the meter, and several gate valves for operational
control. All of these appurtenances are located in the pump house.

Pump House - The treatment facilities, booster pumps, and the control
end of the hydropneumatic tank are housed in a 12-ft x 20-ft x 8-ft
prefabricated concrete building. Appurtenances to the pump hoeouse
include lighting, a ceiling-mounted heater, screened vents, drainage
ports for the floor, and a lockable entry door.

Treatment Facilities - Solutions of caustic soda for corrosion
control, and sodium hypochlorite and potassium permanganate for iron
and manganese treatment, are injected into the water downstream of the
water meter and upstream of the manganese greensand filter,

Each of the three solution feed systems consists of a 50-gallon
solution tank and a diaphragm feed pump with a maximum feed rate of 1
gallon/hour (24 gallons/day). The tank for potassium permanganate
solution is equipped with a 1/20-HP mnixer. The caustic soda and
chlorine solution feed pumps operate simultaneously with the well
pump. An impulse contactor activates the potassium permanganate
solution feed pump.



Appurtenances to the 2,000-gallon (4.5-ft diameter, 18-ft length) 5
steel hydropneumatic tank include pressure switches, a pressure gauge, '
pressure relief and vacuum relief wvalves, a sgight glass, an access

manhole, a sample spigot, and a valved drain with a pressure relief

valve. A 1/3-HP air compressor (rated at 0.75 <fm) will help maintain

the appropriate air:water ratio in the tank.

A manually set position switch and an additional pressure switch on
the hydropnuematic tank will cause the well pump to operate between
hydropneumatic tank pressures of 46-56 psi when the gravity storage
tank is being bypassed,

Booster Pumps — Twe 3-HP booster pumps transfer water from the gravity
storage tank to the hydropneumatic tank. Each pump is rated at 40 gpm ;
R 138 feet TDH. The pumps have a rated capacity of 122 gpm @ 112 feet |
TDH when operating in parallel. Pressure switches mounted on the |
hydropneumatic tank control the operation of the booster pumps.

Hydropneumatic Tank and Booster Pump Operation - If the hydropneumatic
tank pressure drops to 47 psi and the water level is above the center
of the tank, the air compressor cuts on and operates until the tank
pressure is raised to 57 psi. If the water level drops below the
center of the tank, the air compressor shuts off. The lead booster
pump operates at tank pressures of 46-56 psi. If this pump canncot
satisfy the system demand by itself, the lag pump operates at tank
pressures of 44-54 psi. When the water level again reaches the center |
of the tank, the air compressor is re-activated, and shuts off when the i
tank pressure is raised to 57 psi. The booster pumps alternate in |
sequence of operation after each cycle. i

\

|

\

|

A low-level probe in the gravity storage tank, located 1.5 feet above
the tank bottom, will shut off the booster pumps. An additional probe,
located 2.0 feet above the tank bottom, will reactivate them.

DESIGN CRITERIA;

Note: ERC = Equivalent Residential Connection oxr 400 gpd,
in accordance with the 1995 Waterworks Regulations.

1. Existing Water Usage: . _
USE 10 GPD/PERSON - the average daily usage based
on annual inspections between 1994 and 2000
ranged from 5.9 to 15.0 gpd/person, with the
usage being about 6 gpd/person for 5 of the 7
vears

2. Well Yield: (0.5 gpm per ERC) .
42 gpm
42 gpm & 0.5 gpm/ERC = 84 ERCs or 33,600
33,600 gpd @ 10 gpd/person = 3,360 persons



The 24-gpd diaphragm feed pump is therefore adequate for the
caustic soda feed zysten, '

8. Capacity of the Manganese Greensand Filter (3 gpm/ft?):

Diameter = 36 inches; Area = 7.07 ft2

Maximum Filtration Rate = (7.07 £t°) (3.0 gpm/£t?)
= 21 gpm

21 gpm @ 0.5 gpm/ERC = 42 ERCs or 16,800 gpd

16,800 gpd @ 10 gpd/person = 1,680 persons

9. Capacity of the Potassium Permanganate (KMnO,;) Feed System:

KMnO, powder is diluted at the rate of 2 ounces rer 10 gallons of
water. This equates to a feed solution concentration of:

{2 oz) .
(16 oz/1b) (8.34 1b/gallon) (10 gallons)

x 1,000,000 = 1,500 ppm

Required dosage (with chlorination):
0.2 ppm/ppm of Fe + 2 ppm/ppm of Mn

= {0.2) (3.5) + (2)(0.08) = 0.86 ppm of KMnO, solution regquired

The feed equipment includes a 24-gpd diaphragh pump and a
50-gallon soclution tank with a 1/20-HP mixer.

N1v1 = NV,
Vi = required output of the feed pump
N; = 1,500 ppm (0.15%)

Vo = 21 gpm (well pump output)

N> = 0.86 ppm (required KMnO, feed rate)

Vi =NV, = (0.86)(21) = 0.012 gpm = 17.3 gpd
N, 1,500

The 24-gpd diaphragm feed pump is therefore adequate for the
potassium permanganate feed system.

The waterworks is limited by the well pump capacity (with the Fflow
control device) and the capacity of the manganese greensand filter to a
maximum usage of 16,800 gpd or 1,680 persons (students and staff).

r:\pdi5b\eds, opr\GoochMidsch. doc




VIRGINIA DEPARTMENT OF HEALTH -
ENGINEERING DESCRIPTION SHEET

DATE__ - September 12, 19%8
(Revised April 24, 1997)

WATERWORKS NAME Hermitage Country Club CERTIFIED CLASS IV

. : Non-transient
CITY/COUNTY _ Goochland County . TYPE Non-Community
LOCATION I-64 west to Manakin. (Route 623). Left (south) on Route

623 approximately 1 mile to . S. Route 250. Right (west)
on U. 8. Route 250 approximately 0.7 miles to Route 621.
Left (south} on Route 621 approximately 1.2 miles to Route
676. Left{east) on Route 676 approximately 1.5 miles to
the entrance of the Country Club. The entrance road to the
club ig on the right side of Route 676. '

OWNER Hermitage Country Club, Tnc.

P. 0. Box 222
Manakin-Sabot, Virginia 23103 ‘

Contact Mr A. B. Berry, III, President ({(784-5234)
Mr. Joseph M. Mills, Maintenance Superintendent (784-5234
THt, ‘Z? 2

OPERATOR Long & Associlates
P. 0. Box 161
Aylett, Viraginia 23009
Contact Mr. W. Cody Long, W-1

PERMIT NUMBER 0-914 4075350 402996 4075350-A

DATE ISSUED 10/30/75 06/24/77 08/13/96 09/20/396

TYPE OF TREATMENT disinfection and corrosion control

SQOURCE groundwater - one drilled well (existing)

DESIGN CAPACITY . 48,000 gpd {50 gpm for a period of 16 hours per day)

DESCRIPTION OF SYSTEM:

This waterworks includes one drilled well with disinfection and corrosion
control facilities, and a 5,000-gallon hydropneumatic tank with appropriate
appurtenances. )

The well is located adjacent to the repair shop/storage shed for the golf
equipment (named the "cart barn"}. The well is housed in a covered concrete
pipe section (5 ft. diameter, 5 ft. height}), resting on a 8 ft. x 7 ft.
concrete slab. Entrance is through a manhole type cover on the top. The well
wag constructed from a 12 -inch hole drilled to a depth of 63 feet, with =
6-inch hole extended from &3 feet to 150 feet in depth. Six-inch steel casing
is installed from +2 feet to 63 feet in depth. The well is grouted with
cement from ground level to a depth of 63 feet. This well yielded 50 gpm
after pumping for 10 continuous hours in a test conducted in February 1972.




Appurtenances to the well include a sanitary seal, a screened casing vent, a
check valve, a gate valve, a discharge meter, and a sample tap. There is no
well blow-off line. Appurtenances to the well house include lighting, heat,
and a flcor drain. :

Water from the well is pumped by a 5-HP pump (capacity unknown) to the 5,000-
gallon hydropneumatic tank, and thence into the distribution system. The well
pump was delivering 50 gpm to the tank during an instantaneous reading on
April 15, 1996. Hypochlorite and soda ash are injected into the water
upstream of the hydropneumatic tank. The feed pumps cperate whenever the well
pump is operating, through an impulse contactor.

Each chemical feed system includes one 55-gallon polyurethane solution tank

and cne diaphragm metering pump. A 1/20-HP mixer is installed on the tank
storing soda ash. The hypochlorite and soda ash feed pumps have maximum
capacities of 21 gpd and 22 gpd, respectively. A sample tap is installed for
monitoring the water quality dowmstream of the injection points for the
chemical solutions.

Appurtenances to the hydropneumatic tank include a sight glass, an access
manhole, a drain, a pressure gage, an air release valve, a vacuum release
valve, and a sample tap. -

The chemical feed equipment and the hydropneumatic tank are housed in a room
in the "cart barn". Lighting, heat, and a fleor drain are provided.

DESIGN CRITERIA: Note: Equivalent Residéntial Connection (ERC) = 400 gpd,
in accordance with the 1993 Waterworks Regulationg

1. Well Yield: (0.5 gpm per ERC)

50 gpm in a 10-hour pump test (1972)

50 gpm @ 0.5 gpm per ERC = 100 ERCs or 40,000 gpd
2. Well Pump Capacity: (0.5 gpm per ERC) _

50 gpm (instantanecus output on April 15, 1996)

50 gpm @ 0.5 gpm per ERC = 100 ERCs or 40,000 gpd
3. Hypochlorite Feed System:

One 55-gallon solution tank & one 21 gpd diaphragm feed pump are installed.
The feed equipment utilizes sodium hypochlorite (NaOCl - 12% Cl1,).

NV, = NV,
V, = required output of chemical feed pump
N, = 12% = 120,000 ppm

Vv, = 50 gpm

N, = 7.5 ppm _

V1 = NV, = (7-5) (50) = 0.003 gpm = 4.5 gpd

N, 120,000

The 21 gpd diaphragm feed pump is therefore adequate for this usage.



4. Scoda Ash Feed System:

The RTW computer model indicated that a feed rate of 56 mg/l will

provide a precipitation potential of 4 mg/l (desired range: 4-10 mg/l).

One 55-gallon solution tank & one 22 gpd diaphragm feed pump are
installed. The feed equipment utilizes a 58% solution of soda ash

(Na,0} .
NV, = N,V,
V, = required output of chemical feed pump
N, = 58% = 580,000 ppm
V, = 50 gpm
N, = 56 ppm
V, = NV, = (56) (50} = 0.0048 gpm = 7.0 gpd

N, 580,000
The 22 gpd diaphragm feed pump is therefore adequate for this usage.
5. Effactive Storage Capacity:' (260 gallons per ERC)

One 5,000-gallon hydropneumatic tank :
Total effectlve storage volume: 1/3(5,000) = 1,667 gallons

Total effective storage capacity:
1,667 gallons at 200 gallons/ERC = 8 ERCs or 3,200 gpd

This waterworks is permitted for a design capacity of 48, 000 gpd, in
accordance with previously issued operation permits.






VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTICON SHEET

DATE September 9, 1997

WATERWORKS NAME Randolph Elementary School CERTIFIED CLASS IV

. TYPE Non-transient
CITY/COUNTY Goochland County Non-community
LOCATION Route 6 west to Crozier. North on Route 670

approximately 3.5 miles to its intersection with Route
639. Left (west) on Route 63%. The school is
approximately (.2 miles west of Route 670, on the
right side of Route 639.

OWNER Goochland County Public Schools

P. 0. Box 169

Goochland, Virginia 23063 .

Dr. Harold Absher, Superintendent.of Schools

Contact Mr. Lewis Blakely, Director of School
Administration SSL-5316

Telephone: 556-5316

OPERATOR Mr, Dale Carros, Maintenance Supervisor
Mr. Robert E. Lawrence, Class IV Telephone: 556-5360

PERMIT NUMBER 4075660 401896 4075660~A

DATE ISSUED 9/30/91 5/10/96 9/15/97

TYPE OF TREATMENT Chlorination and Corrosion Controi

SOURCE Groundwater - one drilled well

DESIGN CAPACITY 721 persons {students and staff) or 4,400 gallons/
school day - limited by the total effective storage
capacity

DESCRIPTION OF SYSTEM:

This water system consists of one drilled well, one 2,500-gallon gravity
storage tank, one 1,000-gallon hydropneumatic tank, two 5-HP booster pumps, and
chlorination and «corrosion control facilities, all with appropriate
appurtenances.

The well is located on the north side of the school ‘property, approximately 420
feet from the extended school building. It was drilled in 1958 to a depth of
198 feet. It is constructed from z 10-inch hole drilled to a depth of 50 feet,

with a 6-inch hole extended from 50 feet to 198 feet in depth. Bedrock was -

encountered at a depth of 35 feet. A 6-inch casing was installed from + 2 feet
to a depth of 50 feet. The well is grouted with cement from ground level to 50
feet in depth. The well is centered on a 6-ft x 6-ft x f-in concrete pad, and
is equipped with a pitless adapter. It is located in a 30-inch diameter
concrete pipe section with a concrete top. The well yielded 16 gpm after 12
hours of pumping in a test conducted on August 8, 1997,

Zendoph Schad : S56- 5385
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A 2-HP well pump, installed at a depth of 115 feet, delivers water from the
‘well to the 2,500-gallon gravity storage tank. The well pump is rated at 18
gpm at system head conditions. :

Approximately 540 feet of 2-inch waterline with appropriate appurtenances
conveys the groundwater from the well to the 2,500-gallon gravity storage tank.
The tank is housed in a 16-ft x 43-ft x 8.67-ft storage/pump room located in
the basement of the new addition of the school. A butterfly valve is installed
.on the well discharge line, to maintain the same head coriditions as when the
well pump formerly delivered water directly to a hydropneumatic tank, and thus
prevent overpumping of the well. The storage/pump room also houses some of the
well appurtenances (gate valve, check valve, discharge meter, blow-off line),
the 1,000-gallon hydropneumatic tank, the two 5-HP booster pumps, and the
chlorination and corrosion control feed equipment. The floor of the room is at
ground level, and a locked entrance and interior lighting are provided. The
floor is gravel, except for the reinforced .concrete pads under the storage
tanks, the booster pumps, and the above ground water piping.

The chlorination system includes a diaphragm feed pump (20 gpd - max.) and a
30-gallon polyethylene solution tank. The caustic soda feed system for
corrosion control includes a- diaphragm feed pump (24 gpd - max.) and a 30-
gallon polyethylene solution tank. The injection points for both the
chlorination system and the caustic soda feed system are located at points
upstream of the gravity storage tank. A sample tap is installed prior to the
injection points for chlorine solution and caustic soda, to allow monitoring of
the untreated groundwater.

Electrodes are installed in the 2,500-gallon gravity storage tank at elevations
of 3.83 feet and 4.33 feet above the bottom of the tank, to activate and
deactivate the well pump, respectively. There is alsc a low level electrode,
located 0.67 feet above the bottom of the gravity storage tank, to shut cff the
booster pumps. An additional electrode, located 1.5 feet above the tank
bottom, reactivates the booster pumps once the water has reached this level.
The effective storage volume in the tank is approximately 1,998 gallons.

Appurtenances to the gravity storage tank include a bolted hatch, a screened
vent, an overflow line, a drain 1line, and a sample tap. The drain line is
connected to the overflow line, which is piped to the outside of the building
and discharges to the atmosphere, with a splash block at the discharge point.

The two -booster pumps are each rated at 50 gpm @ 176 feet TDH, and each is
powered by a 5~HP motor. The pumps are controlled so that they never operate
simultaneously. They operate at hydropneumatic tank pressures of 40-56 psi. A
1/2-HP air compressor is installed to help maintain the proper air:water ratio
in the tank. It is activated when the booster pumps raise the water level in
the hydropneumatic tank to 60% full, and is deactivated when the tank pressure
is raised to 60 psi. .

Each booster pump is eguipped with a gate valve on the suction side, and a
check valve and gate valve on the discharge side. Automatic alternation of the
booster pumps occurs after each pumping cycle.

The 1,000-gallon hydropneumatic tank is approximately 3.5 feet in diameter and
15.0 feet in length. Appurtenances to the tank include an access manhole {on
top), a sample tap, a pressure gauge, a sight glass, an air release valve, a
vacuum release valve, and a drain. The drain line is tied into the piping for
the drain line for the 2,500-gallon gravity storage tank. Bypass piping is
provided for the two storage tanks. .

PN ¥



Approximately 280 feet of 2-inch waterline conveys the treated water from the
storage/pump room to a valve vault in the courtyard area, and then to the three
connections at the school building.

DESIGN CRITERIA: Note: ERC = Equivalent Residential Connection or 400 gpd,
in accordance with the 1995 Waterworks Regulations

1. Existing Per Capita Usage: 6.1 gallons/school day/person
2. Design Population: 540 persons (students and staff}
3. Well Yield: {0.5 gpm per ERC)

16 gpm - 12-hour pump test conducted on §/8/97
16 gpm @ 0.5 gpm/ERC = 32 ERCs or 12,800 gpd
12,800 gpd @ 6.1 gpd/person = 2,098 persons

18 gpm @ 0.5 gpm/ERC = 36 ERCs or 14,400 gpd

4. Well Pump Capacity: - {0.5 gpm per ERC) i
14,400 gpd @ 6.1 gpd/person = 2,360 persons !

5. Booster Pump Capacity: (0 = 11.4 NO°-5%)

: Two 5-HP pumps, each rated at 50 gpm @ 176 feet
TDH - the pumps do not operate in parallel

50 gpm .

15 ERCs or 6,000 gpd

6,000 gpd @ 6.1 gpd/person = 984 persons

Q
N
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6. Storage Capacity: {200 gallons per ERC)
One 2,500-gallon gravity storage tank
(Effective volume = 1,998 ‘gallons)
One 1,000-gallon hydropneumatic tank
Total Effective Storage Capacity:

1,8%8 + 1/3 (1,000) = 2,331 gallons

2,331 gallons @ 200 gallons/ERC = 11 ERCs

11 ERCs x 400 gpd/ERC = 4,400 apd

4,400 gpd @ 6.1 gpd/person = 721 persons

7. Hypochlorite Feed System

One 30-gallon solution tank and one 20 gpd diaphragm feed pump. The feed
equipment utilizes chlorine bleach (5.25% chlorine). -

NV, = NV,

required output of chemical feed pump

N, = 5.25% = 52,500 ppm

V. = 18 gpm

N, = 7.5 ppm

Vi = {7.5)({18) = 0.00257 gpm or 3.7 gpd

52,500

The 20 gpd diaphragm feed pump is therefore adequate for this usage.



8. Caustic Soda Feed Equipment

One 30-gallon solution tank and one 24 gpd diaphragm feed pump.

N]_Vl bl N2V2
Vi = required output of chemical feed pump
Ny = 30% = 500,000 ppm
V. = 18 gpm
- Nz = 41 ppm (RTW Model)
Vi = (41) (18) = 0.00147 gpm or 2.1 gpd

500,000
The 24 gpd diaphragm feed pump is therefpre adequate for this usage.

This waterworks is limited by the total effectlve storage capac1ty te a maximum
usage of 721 persons or 4,400 gallons/school day

-




VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE: OQctober 20, 2005

WATERWORKS NAME: Richmond Country Club - CERTIFIED CLASS: Vi

COUNTY/CITY: - Goochland County TYPE: Non-Transient Non-Community

LOCATION: On Patterson Avenue (Route 6), approximately 3.2 miles west of the
Henrico County line, and directly across from the intersection of
Patterson Avenue and River Road (Route 650).

OWNER: Richmond Country Club, Inc.
: P.O. Box 37
Manakin-Sabet, Virginia 23103
Mr. Bruce Forebaugh, General Manager
Contact Mr. Mike Kensky, Clubhouse Manager
Phone: (804) 784-5272; Fax: (804) 784-5589

OPERATOR: Sydnor Hydro, Inc.
P. O. Box 27186
Richmond, Virginia 23261-7186
Contact Mr. W. S. Shaw, P.E., Senior Project Manager
Phone: (804) 643-2725, Ext. 226; Fax: (804) 788-9058
PERMIT NUMBER: 4075670 Amended
EFFECTIVE DATE: 03/27/03 10/31/05
TYPE OF TREATMENT: Iron and Manganese ;Treatment '
SOURCE: Groundwater — one drilled well
DESIGN CAPACITY: Existing two buildings (clubhouse and pro shop)

DESCRIPTION OF SYSTEM

This waterworks consists of a drilled well, iron and manganese treatment facilities, and a 4,600-
gallon hydropneumatic tank.

Well
The well is located adjacent to Monacan Drive (a dirt road), on the west side of the clubhouse. No

information is known about the construction of the well except that it includes 6-inch steel casing,
which extends about 6 inches above the well house floor. The well is provided with a sanitary seal
and screened casing vent. A gate valve, check valve and a sampie tap, and totalizing meter are
provided on the well discharge pipe. A valved blow-off is installed upstream of the meter. Thereis
bypass piping around the meter, but it is normally valved off. A pressure gauge is installed on the

meter bypass piping.
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The well is equipped with a submersible pump with an observed capacity of 15 gpm on October 18,
2005. Well pump operation is controlled by pressure switches mounted on the 4,600-gallon
hydropneumatic tank. The normal operating range is 45-68 psi.

Well House :
The well house is 8.33 feet x 8.08 feet and is constructed of masonry block. [t houses the iron and

manganese treatment facilities and the control end of the hydropneumatic tank. The building is
equipped with heat, fight, a floor drain, and an overhead access for the well pump.

Iron and Manganese Treatment
A. Chlorine - The chiorine feed system is provided for the Kinetico filters and consists of an 11-

gpd diaphragm feed pump and a 50-gallon graduated solution tank and an 11-gpd,
diaphragm type feed pump. Chlorine solution is injected into the water upstream of the
Kinetico filters. The chemical feed pumps operates when the well pump runs.

B. Potassium Permanganate - The potassium permanganate feed system is provided for the
Kinetico filters and consists of a 15-gallon graduated solution tank and a 11-gpd,
diaphragm-type chemical feed pump. Permanagante is injected into the water directly
upstream of the Kinetico filters. The chemical feed pump operates when the well pump runs.

C. Agua-Mag (blended phosphate) - The phosphate feed system consists of a 15-galion
graduated solution tank and a 11-gpd, diaphragm-type chemical feed pump. Phosphate is
injected into the water just downstream of the Kinetico filters. The chemical feed pump
operates when the well pump runs.

Storage :
The 4,600-gallon hydropneumatic tank is equipped with a drain, a sight glass, a snifter valve, a
pressure gauge, a sample tap, an access manway, and a pressure relief valve.

Distribution System _
The distribution system generally consists of 2-inch PVC pipe, SDR 21 (200) and SDR 26 (160). it

has not been designed for fire protection, and fire hydrants are not provided. The pipe was
installed in 1989.

EVALUATION OF THE SYSTEM

Design Criteria; Based on the actual repbrted water usage as follows:

1. Estimated Water Usage:
35 employees @ 25 gpdiemployee = 875 gpd
90 customers @ 5 gpd/customer = 450 gpd
65 golf carts @ 10 gpd/cart” = 650 gpd
TOTAL: 1,975 gpd
*washing the golf carts

2. Actual Water Usage:
(10/04 — 9/05) Average Daily Demand = 3,650 gpd
(July 2005) Maximum Month Demand = 6,607 gpd
Using a Peaking Factor of 4 (x Average Daily Demand),
Peak Hour Demand = (4) (3,650 gpd) / 24 hrs/day = 608 gal/hr

3. Source Capacity:
Well Yield: Unknown
Well Pump Capacity: 15 gpm — observed output on 10/18/05
15 gpm X 1440 minutes/day = 21,600 gpd
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4. Storage Capacity: One' 4,600-§alfon hydropneumatic tank

Effective Storage Volume: 1/3(4,600 gallons) = 1,533 gallons -
Because this is a direct delivery, non-community system, the

storage requirement is waived. The recommended storage capacity is
one-half day’s usage.

5. F’eak Delivery Capacity: Transfer Capacity = well pump + effective storage
= (15 gpm)(60 min/hr) + 1,533 gallons = 2,433 gallons-peak hour

2,433 gallons Peak Delivery Capacity > 608 gallons Peak Hour Demand

-Based on the above evaluation, the permitted capacity is limited to the existing two buildings uhfil a

24-hour yield and drawdown test is conducted on the well.

R\15bleds.opriRichmond Country Club-2005
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WATERWORKS:
CITY/COUNTY:

LOCATION:

OWNER:

250

OPERATOR:

PERMIT NUMBER:
DATE ISSUED:
TREATMENT.:

SOURCE:

DESIGN CAPACITY:

VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE: March 25, 2004
Sabot Hill Farm CERTIFIED CLASS: VI
Goochland County - TYPE: Non-Transient Non-Community
Take Route 6 west, approximately 4.9 miles from its intersection with River
Road (Route 850), to Dover Road (Route 642). Go right (north} on Dover Road
approximately 1.1 miles to the farm entrance, which is on the right. Follow the
farm entrance road approximately 0.2 miles. The well house is downgrade of
the entrance road, and is not visible from the entrance road.
Sabot Hill Farm, Inc.
P. O. Box 290
2880 River Road West
Manakin-Sabeot, Virginia 23103
Contact Mr. Hunter H. McGuire I, President
Telephone: (804) 784-3413

Mr. W. L. Branch, Jr., Farm Manager
Telephone: (804) 784-5024

4075705

April 9, 2004

Corrosion Control (caustic soda addition)
Groundwater — one drilled well

Existing 7 houses, church and church outbuilding

DESCRIPTION OF SYSTEM:

" This waterworks consists of a drilled well, a 5,000-gallon hydropneumatic tank, corrosion control
treatment, and related appurtenances.

Well

The well is located in a grassy area on the left side of the farm road, approximately 0.2 miles from the
farm entrance. However, the well is not visible from the farm road because of shrubbery. It was drilled
in 1962 by Sydnor Hydrodynamics, Inc. (currently Sydnor Hydro, Inc.). All that is known about welt
construction is that it has a depth of 231 feet and is cased with 6-inch steel casing. Appurtenances to
the well include a sanitary seal, a screened casing vent, a gate valve, a check valve, a meter, and a

sample tap.
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Well House - _
The well, the corrosion coniro

[ treatment, and the control end of the hydrdpneumatic tank are housed

in an 8-ft x 8-ft x 8-ft concrete block well house. The well house is equipped with lighting, heat
(portable heater), a concrete floor, a floor drain, a locked entrance, and overhead access to the well.
Although the well house is downgrade of the farm road, the surrounding land is graded to divert
surface runoff away from the well house.

Water is pumped from the well by a 5-HP submersible pump (unknown rating) to the hydropneumatic
tank and to the distribution system. A pressure switch on the hydropneumatic tank controls the
operation of the well pump. The operating pressures are 70-75 psi. The well pump had an
instantaneous output of 50 gpm on March 19, 2004.

Storage Facility

Appurtenances fo the 5,000-gallon hydropneumatic tank include 2 sight glass, a pressure gauge, an
air release valve, an access manhole, and a sample tap. A 0.5-HP air compressor and a snifter valve
help to maintain the proper air: water ratio in the hydropneumatic tank. The air compressor is set to
operate automatically when the tank pressure falls fo 67 psi and the water level is above the centerline
of the tank. It will shut off when the tank pressure rises to 80 psi.

Treatment Facilities

The caustic soda feed éystem for corrosion control includes a 24-gpd diaphragm pump and a 100-
galion polyethylene solution tank. The injection point for the caustic soda solution is located between

the meter and the hydropneumatic tank. The feed system operates simultaneously with the well

pump.

DESIGN BASIS:

1. Existing connections:

2. Estimated Usage:

3. Source Capacity

Well Yield:
Well Pump Capacity:

4, Storage Capacity:

EVALUATION OF THE SYSTEM

Based on the Waterworks Regulations, 12 VAC 5-590-690,
water usage is 400 gpd/house, 10 gpd/person at pre-school, and
5 gpd/church visitor.

7 houses, church (Hebron Presbyterian Church) and church out
building (former parish house})

(7 houses){400 gpd/house) = 2,800 gpd
Church —weekdays (24 persons)(10 gpd/person) = 240 gpd
Church — Sundays (120 persons)(5 gpd/person) = 600 gpd
church out-building: (5 persons){(5 gpd/person) = 25¢gpd

Unknown
50 gpm — instantaneous reading on 3/19/04
(50 gpm){1440 minutes/day) = 72,000 gpd

Based on one-half of average daily demand:

One 5,000-gallon hydropneumatic tank

Effective Volume: 1/3(5,000 gallons) = 1,667 gallons

1,667 gallons / 0.5 days = 3,334 gp 0
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5. Caustic Soda Feed System:

The feed system includes a 24-gpd diaphragm pUmp and a
- 100-gallon solution tank. The purchased caustic soda has a

concentration of 50%. The quality of the untreated water is
unknown.

N4y = NoV,

Vi = required output of chemical feed pump
Nq =50% = 500,000 ppm

V2 =50 gpm (well pump output)

N2 =10 ppm (estimated)

Vi =NV, / Ny = (50) (10) /500,000 = 0.001 gpm = 1.4 gpd

The 24-gpd diaphragm feed pump is therefore believed to be
adequate for the caustic soda feed system.

This waterworks is being permitted for the existing 7 houses, the church, and the church out-
‘building until information about the well yield is provided, and the need for additional storage

capacity is evaluated.

RAPD1SBAEDS.OPR\Sabot Hill.doc
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VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE: May 7, 2003

WATERWORKS: Salem Baptist Church | CERTIFIED CLASS: VI
CITY/COUNTY: Goochland County TYPE: Non-Transient Non-Community '
LOCATION: Route 6 west to its intersection with Route 670 at Crozier. North on Route 670

approximately 2.4 miles to its intersection with Taylor Road (Route 641). The
church is on the right side of Route 670, across from Taylor Road.

OWNER: . Salem Baptist Church
1701 Cardwell Road
Crozier, Virginia 23039
Contact Pastor Zachery Zbinden

(804) 784-4171 FAL B4 432
OPERATOR: Mr. Hugh McGuire, Maintenance Supervisor Ritk Gardner

(804) 556-6226 or (804) 305-5929 (cell) IME2 Timber Ridy, Roud

. QY- 8913 fu) Matdens Yo 232
PERMIT NUMBER: 4075708 $56- DIND
DATE ISSUED:  May 16, 2003 " 5;’;;;’;
b - 2V2%
TREATMENT: Corrosion Control Mhd -Atlortie “Teshag Lalbaton
2t ) f,:a‘.i‘}

SOURCE: Groundwater — one drilled well >

DESIGN CAPACITY: Existing church and school building
DESCRIPTION OF SYSTEM:

This waterworks consists of a drilled well, a neutralizer filter, and a 40-gallon bladder storage tank.

Well

The drilled well is located on the north side of the church building. It is located beneath a 4-ft x 4-ft
lockable heavy metal cover that is embedded in the sidewatk. This metal cover overlays a 30-inch
diameter concrete well curbing that extends to a depth of about 5 feet. The well head is inside of the
concrete well curbing. An earthen floor is at the bottom of the concrete well curbing. No information is
known about the construction of the drilled well except that it includes 6-inch steel casing which
extends about 12 inches above the earthen floor, or about 48 inches below the top of the vault.
Appurtenances to the well at the well head inciude a sanitary well seal and an inverted “U” vent.

Water from the well is pumped by a submersible pump (unknown HP and rating) to the neutralizer
(calcite) filter, the bladder storage tank, and the distribution system. A pressure switch mounted on the
well discharge piping near the bladder tank controls the operation of the well pump.



Maintenance Room

The neutralizer filter and the bladder tank are housed in the Maintenance Room, which is Iocated in
the basement of the church building. The maintenance room is provided with lighting, heat, and a

locked entrance.

Neutralizer Filter

The neutralizer filter (10-inch diameter, 54-inch height) includes calcite media for raising the pH of the
well water for corrosion control. No other information about the filter is availabie.

Storaqé Facility

The 40-gallon bladder tank (21-inch diameter, 27-inch height) is equipped with a pressure gauge, and
a hose bib for sampling and draining the tank. '

EVALUATION OF THE SYSTEM

1. Present Connections: 1

2. Present Population: =~ Waeekdays: 131 (school)
Sundays: 475

3. Estimated Usage: Weekdays: 131 persons @ 10 gpd/person = 1,310 gpd
Sundays: 475 persons @ 5 gpd/person = 2,375 gpd

4. Well Yield: Unknown
5. Well Pump Capacity: Unknown
6. Treatment Capacity: Neutralizer Filter — Unknown Capacity

7. Storage Capacity: {one-half of average daily demand)
One 40-gallon biadder tank

Effective Storage Volume: 1/3(40 gallons) = 13 gallons

Effective Storage Capacity: 13 gallons = 26 gpd
0.5 days

This waterworks is being permitted for the existing church and school building until information about
the well yield and well pump capacity is provided, and the need for additional storage capacity is

‘ evaluated.



VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE: March 2, 2006

WATERWORKS NAME: Veterinary Referral & Critical CERTIFIED CLASS: [V

Care
COUNTYI/CITY: Goochland County TYPE Non-Transient Non Community
LOCATION: Take 1-64 West from Richmond to Exit 173 (Manakin/Rockville exit).

Turn left (south) onto Route 623. Go approximately 1.1 miles and
turn right (west) onto U. S. Route 250. Go approximately 0.10 miles,
and turn left (south) onto Route 623. The veterinary center is on the
right side of Route 623, about 0.2 miles south of its intersection with
U. S. Route 250. ' '

OWNER: Veterinary Referral & Critical Care, LLC
1596 Hockett Road
Manakin-Sabot, Virginia 23103
Contact: Mrs. Brenda Hubbard, Administrator
Phone: (804)784-8722; Fax: (804) 784-1960

OPERATOR: Mr. Michael L. Cook, Class |
TetraOps
P.0O.Box 13
Doswell, Virginia 23047 _
Phone: (804) 994-2088; Fax: (804) 994-2324
PERMIT NUMBER: 4075880
EFFECTIVE DATE: March 13, 2006
TYPE OF TREATMENT: .  Iron and Manganese Removal
SOURCE: Groundwater — two drilled wells
DESIGN CAPACITY: 7,200 gpd — limited by the source capacity

DESCRIPTION OF SYSTEM

The system consists of two drilled wells, iron and manganese treatment facilities, and an 80-gallon
bladder tank.

“Wells

Both wells are located on the north side of the veterinary center. Well No. 1 is located about 20
feet closer to the center than Well No. 2. Only one well is operated at a fime.

Well No. 1

The well was completed on January 9, 1897 and is constructed from a 10-inch diameter hole
drilled to a depth of 30 feet, and a 6-inch hole drilled from 30 feet to 200 feet in depth. The 6 1/4-
inch PVC pipe outer casing extends to a depth of 30 feet. The 4-inch PVC pipe inner casing
extends to a depth of 50 feet. The outside of the 6 1/4-inch casing is grouted with cement from
ground level to a depth of 30 feet and the space between the 6-inch and 4-inch casings is grouted
with cement to a depth of 50 feet. The well is fitted with a pitless adapter unit, which is provided
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with a well cap and screened casing vent. The well is located outside of the treatment and storage
room and is centered on a 6-foot by 6-foot concrete apron. A gate valve, a check valve, a sample
tap, and a totalizing meter are provided on the well discharge pipe. The well yielded 5 gpm after 1
hour of continuous pumping during a test conducted on January 9, 1997. The well is equipped
with a ¥4-HP submersible pump with an observed output of 5.5 gpm on March 10, 2005.

" Well No. 2

The well was completed on June 26, 2002 and is constructed from a 9 7/8-inch diameter hole
drilled to a depth of 50 feet, and a 6 1/8-inch hole drilled from 50 feet to 300 feet in depth. The

6 1/8-inch PVC pipe casing extends to a depth of 50 feet. The outside of the 6 1/8-inch casing is.

- grouted with benseal from ground level to a depth of 50 feet. The well is fitted with a pitless
adapter unit, which is provided with a well cap and screened casing vent. The well is located
outside of the treatment and storage room and is centered on a 6-foot by 6-foot concrete apron. A
gate valve, a check valve, a sample tap, and a totalizing meter are provided on the well discharge
pipe. The well yielded 12 gpm after 24 hours of continuous pumping during a test conducted on
June 2-3, 2004. The well is equipped with a 1-HP submersible pump with a rated capaclty of 10.5
gpm at 210 feet TDH.

Operation of the Well Pumps

Well pump operation is controlled by a pressure switch mounted on an 80-gallon bladder tank The
normal operating range is 40 to 60 psi.

Treatment Facilities

The iron and manganese treatment includes chlorination for oxidation, a bladder tank for contact
time, a neutralizer filter for pH adjustment, and two carbon filters for removal of the iron and
manganese particulates and the residual chlorine.

A. Pellet Chlorination — at each well

B. Bladder Tank (see below)

C. Neutralizer Filter — The neutralizer filter is 10 inches in diameter and 58 inches in height.

The media volume is approximately 2.5 feet. '
D. Carbon Filters — Each filter is 10 inches in diameter and 60 inches in height.

Sample taps are located at each well and at the bladder tank. .

Storage Facilities

The 80-gallon bladder tank is housed in the mechanical room of the veterinary center. The tank is
equipped with a pressure gauge, a snifter valve and a hose bib for draining the tank. The tank is
used to provide contact time following the addition of chlorine.

EVALUATION OF THE SYSTEM

Design Criteria: Based on the Walterworks Regufations, §12 VACS5-590-690, the average daily water
demand is 25 gpd/employee

1. Desig'n Population: 62 employees

2. Estimated Usage: 25 gpd/employee x 62 employees = 1550 gallons
(Actual usage: 1,553 gpd (8/31/05 — 1/31/06))
Use a peak factor of 4.0
Peak Hour Demand: (4){(1553 gpd) / 24 hrs/day = 259 gallons/hr
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3. Source Capacity: : '
Well Yield: . WellNo. 1~ 5gpm for 1 hour of continuous pumping (1897)
Well No. 2 — 12 gpm for 24 hours of continuous pumping (2004)
Only one well operates at a time.
5 gpm X 1440 minutes/day = 7,200 gpd

‘Well Pump Capacity: Well No. 1~ 5.5 gpm (cbserved capacity on 3/1 0/05)
Well No. 2~ 10.5 gpm @ 210 feet TDH
Only one well operates at a time.
5.5 gpm x 1440 minutes/day = 7,920 gpd

4. Storage Capacity: One 80-galion bladder tank

Effective Storage Volume: 1/3(80 gallons) = 27 gallons

Because this is a direct delivery, non-community system, the

storage requirement is waived. The recommended storage capacity is
one-half day's usage.

5. Peak Delivery Capacity: Transfer Capacity = well pump + effective storage
= (5.5 gpm)(60 min/hr) + 27 gallons = 357 gallons-peak hour
357 gallons Peak Delivery Capacity > 259 gallons Peak Hour Demand

Based on the above evaluation, the perniitted capacity is limited by the source capacity to a
maximum usage of 7,200 gpd.

R:APD15B\04-Operation Permits & EDS\02-Enginesring Description Sheets\Weterinary Referral & Critical Care-20086.d0¢
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| CITY/COUNTY: Goochland County

VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE: February 13, 2003
WATERWORKS: Alleys Motel _ CERTIFIED CLASS: N/A
TYPE: Transient Non-Community
LOCATION: Take 1-64 West from Richmond to Exit 173 (Maﬁakianockville exit). Turn left

(south} onto Route 623. Go approximately 1.1 miles and turn left (east) onto
U. S. Route 250. The motel is 0.2 miles east on U. S. Route 250, on the right

hand side.
OWNER: Mr. Forest Alley, Jr. o [t
12855 Broad Street Road X
Richmond, Virginia 23233 e T M _—
(804) 784-3985 Gotnbpn Edlies Dlebond dbs Bor
i Freid rman
OPERATOR: Same as above Cacey Fre
| : TgN 120"
'PERMIT NUMBER: 4075010 — ngsy Bk Sired Gscd
- " . v -
DATE ISSUED: March 3, 2003 Rickwct " 23233
TREATMENT: None
SOURCE: Groundwater — one drilled well

DESIGN CAPACITY: Existing 12-unit motel, two homes, and restaurant
DESCRIPTION OF SYSTEM:

This waterworks consists of a drilled well and two bladder storage tanks (34-gallon and
20-galion). :

Well

The well is located in a fenced area about 150 feet behind the boiler room building for the motel.

No information is available on the construction of the well, except that it includes 4-inch steef casing.
Appurtenances to the well include a sanitary seal and screened casing vent. The well pump drop pipe
is flexible piping, so an overhead well access hatch is not required.

Water from the well is pumped by a submersible pump (unknown HP and rating) to the two bladder
storage tanks and/or to the distribution system. A pressure switch on the piping connecting the well
discharge to the bladder tanks controls the operation of the well pump. The operating range is 25-48
psi. The well discharge piping includes two 5-micron cartridge filters installed in series, and gate
valves prior to the two connections to the distribution system.



Well House -

The well, well appurtenances, and the two bladder tanks are housed in an 8-ft x 8-ft x 8-ft wood framed
well house, with galvanized steel siding and galvanized roofing. Appurtenances to the well house
include lighting, heat, a concrete floor, and a locked entrance.

Storage Facility

The 34-gallon and 20-gallon bladder tanks are equipped with a single hose bib for tank drainage and a
pressure gauge. s

EVALUATION OF THE SYSTEM

1. Present Connections: 12-unit motel, two homes, and a restaurant .
2. Estimated Usage: 12-unit motel @ 50 gpd/unit = 600 gpd
_ 2 homes @ 300 gpd/home = 600 gpd
Restaurant:

10 employees @ 25 gpdlemployee = 250 gpd
100 customers @ 5 gpd/customer =
TOTAL: 1,950 gpd

3. Well Yield: . Unknown
4. Well Pump Capacity: Unknown

5. Storage Capacity: {one-half of average daily demand) _
One 34-gailon -and one 20- bladder tank

Effective Storage Volume: 1/3(34 + 20 gallons) = 18 gallons
Effective Storage Capacity: 18 gallons = 36 gpd
0.5 days

36 gpd @ 50 gpd/ motel unit = 1 motel unit

This waterworks would be limited by the total effective storage capacity to a maximum usage of one
motel unit. However, it is being permitted for the existing 12 motel units, iwo homes, and restaurant
" until information about the well vield and well pump capacity is provided, and the need for additional
storage capacity is evaluated. '




VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE: April 2, 2003

WATERWORKS: Bogey's Sports Park CERTIFIED CLASS: N/A
CITY/COUNTY: Goochland County TYPE: Transient Non-Community
LOCATION: Take I-64 West from Richmond to Exit 173 (Manakin/Rockville exit). Turn left
(south) onto Route 623. Go approximately 1.0 miles. The sports park is on the
left side of Route 623.
OWNER: .  F.G.Puit Inc.
2415 Grenoble Road

Richmond, Virginia 23294
Contact Mr. Thomas Pruitt, President
(804) 672-6487

OPERATOR:. Mr. Tyler Carlo, General Manager
Bogey's Sports Park
1675 Ashland Road
Richmond, Virginia 23233
(804) 784-1544

PERMIT NUMBER: 4075025

DATE ISSUED: April 11, 2003
TREATMENT: Ultraviolet Light Disinfection
SOURCE: Groundwater — one drilled well

DESIGN CAPACITY: Existing Pro Shop
DESCRIPTION OF SYSTEM:

This waterworks consists of a drilled well, a 34-gallon bladder tank, and an ultraviolet light
disinfection unit.

Well

The well is located in a grassy area on the east side of the sports park, about 400 feet from the pro
shop. The well was constructed from a 10-inch hole drilled to a depth of 50 feet, with a 6-inch hole
probably extending from 50 feet to 400 feet in depth. Bedrock was encountered at adepthof 9
feet. The well was cased with 6-inch steel casing from +1 feet to 50 feet in depth, and was grouted
with neat cement from ground level to 50 feet in depth. The well yielded 5 gpm for 1 hour with 385
feet of drawdown (to a depth of 400 feet) when it was drilled in March 1994



The well head is protected by a 48-inch concrete well curbing with a concrete cover. The well curbing
extends approximately 33 inches above the ground level. A gravel floor is provided inside of the
curbing. Fiberglass insulation is wrapped around the well head and the well discharge piping for
freeze protection. Appurtenances to the well at the well head include a sanitary seal, a screened vent,
a check valve, and a sample tap.

Water is pumped from the well by a submersible pump (unknown HP and capacity) through
approximately 400 feet of pipe (material and diameter unknown) to the bladder tank and the uliraviolet
light unit, and into the distribution system. A pressure switch on the well discharge line located just
upstream of its connection to the bladder tank controls the operation of the well pump. The well pump
is set to operate at a pressure range of 38-58 psi at the pressure switch.

Utility Roomn

The bladder tank and the ultraviolet light unit are housed in the utility room in the back of the pro shop.
The utility room is provided with lighting, heat, and a locked entrance. An isolation valve on the well
discharge line is located just downstream of the bladder tank.

Storage Facilities

Appurtenances to the 34-gallon bladder tank include a pressure gaugé, and a hose bib for sampling
and for draining the tank.

Uitraviolet Light Disinfection

The 30" x 6" x 5” ultraviolet light disinfection unit is designed for a flow of 8 gpm. The ultraviclet (UV)
light bulb is replaced approximately annually.

EVALUATION OF THE SYSTEM

1. Present Population: 4 employees and about 605 customers

2. Estimated Usage: 25 gpd/employee x 4 employees = 100 gpd
1 gpd/customer x 605 customers = 605 gpd
"TOTAL: 705 gpd

3. Well Yield: 5 gpm — reported
5 gpm x 1,440 minutes/day = 7,200 gpd

4. Well Pump Capacity: Unknown

5. Storage Capacity: (one-half of average daily demand)
One 34-gallon bladder tank

Eﬁectivé Storage Volume: 1/3(34 gallons) = 11 gallons
Effective Storage Capacity: 11 galions = 22 gpd
0.5 days



6. Capacity of Ultraviolet Light Unit: 8 gpm o
_ 8 gpm X 1,440 minutes/day = 11,520 gpd

This waterworks is permitted for the existing pro shop until information about the well pump capacity
is provided, and the need for additional storage capacity is evaluated.






~ VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE: August 30, 2005
WATERWORKS NAME: Brothers ltalian Restaurant CERTIFIED CLASS: N/A

COUNTYI/CITY: Goochland County TYPE: Transient Non-Community

LLOCATION: I-64 West to the Oilvilie Exit (Route 617). Turn left at the end of
: the exit ramp, and go approximately 0.6 miles to Broad Street
Road (U. S. Route 250). Go east (left) on U. S. Route 250
approximately 0.7 miles. The restaurant is on the south (right)
side of U. 8. Route 250, in a building that resembles a barn.

OWNER: Mr. William E. Swift, Sr.
1450 Cardwell Road
P. O. Box 64
Crozier, Virginia 23039
Phone: (804) 784-5534; Fax: (804) 784-2617

OPERATOR: Mr. William E. Swift, Sr.

Phone: (804) 784-5534; Fax: (804) 784-2617
PERMIT NUMBER: 4075720 Amended
EFFECTIVE DATE: 02/10/03 09/09/05

TYPE OF TREATMENT: Iron and Manganese Treatment
SOURCE: Groundwater — one drilled well
DESIGN CAPACITY: Existing 60-seat restaurant

DESCRIPTION OF SYSTEM

This waterworks consists of a drilled well, iron and manganese treatment facilities, and a 36-gallon
bladder tank.

Well

The well is located in the grassy area east of the restaurant, just in front of the tree line and
approximately 120 feet from the restaurant building. It is constructed from a 10-inch hole drilled to a
depth of 30 feet, with a 6-inch hole extended from 30 feet to 125 feet in depth. Bedrock was
encountered at a depth of 30 feet. A 6-inch steel outer casing was installed from +1 to 30 feet in
depth. In addition, a 4.5-inch PVC inner casing was installed from +1 to 50 feet in depth. A packer
was installed at a depth of 50 feet, and the well was grouted with neat cement from ground level to a
depth of 50 feet between the inner and outer casings. The well was also grouted with neat cement
from ground level to a depth of 30 feet around the exterior of the outer casing. The well reportedty
yielded 20 gpm after being pumped continuously for one hour.

The well casing is enclosed in a 30-inch diameter concrete pipe section with a concrete cover that is
centered on a 6-ft x 6-ft x 6-inch concrete pad. Fiberglass insulation is packed inside of the concreie
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enclosure. Appurtenances to the well at the well head include a sanitary seal, a screened vent, a
valved blow-off, a check valve, and a gate vaive.

Water from the well is pumped by a %-HP submersible pump rated at 10 gpm through: approximately
140 feet of 1-inch Schedule 40 PVC piping o the bladder tank and the treatment system, and then to
the distribution system. A pressure switch on the wel! discharge line near the bladder tank controls
the operation of the well pump. The well pump is currently set to operate at 37-57 psi. A well pump
output of 10 gpm was estimated on August 26, 2005'. A water meter is installed downstream of the
biadder tank.

The bladder tank and the iron and manganese treatment units are housed in the storage area for the
restaurant. The storage area includes light, heat, and a locked entrance.

Storage Facilities :
The flow from the well is initially split between the 36-gallon bladder tank and the 42-gallon
detention/settiing tank. The bladder tank is equipped with a hose bib for sampling and draining the
tank, a pressure gauge, a snifter valve for manual air addition, and a liquid pressure relief valve,

Iron and Manganese Treatment

The iron and manganese treatment includes air oxidation, settling, filtration through calcite media,
and softening. The 42-gallon (16-inch diameter, 49-inch height) galvanized steel detention/settling
tank is equipped with an aspirator for air injection, a pressure gauge, an air release valve, and a
drain. The bladder tank and the detention/settiing tank have a common liquid pressure relief vaive.

The pressurized water from both tanks flows through two parailel calcite filters. The calcite filters are
13 inches in diameter and 55 inches tall, and operate in a downflow mode. Each filter is designed
for a flow rate of 11 gpm. The filter media is a proprietary blend of calcium carbonates and
magnesium oxides. Backwash water is provided by untreated well water. The backwash is
automatically initiated and controlied by a timer. The backwash rate is 7 gpm. One filter is
backwashed each night.

The softening unit consists of an ion exchange bed and a brine tank for regeneration. The softener is
10 inches in diameter and 55 inches in height. The resin bed is 18 inches in depth. The flow rate
through the resin bed is restricted to 11 gpm. The brine tank is 18.5 inches in diameter and 33 inches
high and holds 250 pounds of salt for regeneration. The ion exchange bed produces 2,100 gallons of
treated water between regeneration cycles. The sequence of operation is completely automatic and
the number of gallons of water processed triggers regeneration.

The filter backwash water line ties into the softener waste water line, which discharges via a
1-inch plastic pipe and a French drain to a 1.33-ft x 62-ft x 1.5-ft backwash pit and a 4-inch drain line
on the west side of the rear of the restaurant.

Sample taps are installed outside of the building (raw water), just upstream of the calcite filters,
between the calcite filters and the softener, and downstream of the softener.

EVALUATION OF THE SYSTEM

Design Criteria: Based on the Waterworks Regulations, §12 VACS-580-690, the average daily water
demand is 25 gpd/employee and 5 gpd/customer

1 Based on a metered discharge rate of 14 gpm to atmosphere at the well head, as reported by Mr. Swift,
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1. Estimated Water Usage:

25 gpd/employee x 5 employees = 125 gpd
D gpdfcustomer x 60 customers = 300 gpd
Total Average Flow = 425 gpd

Use a peak factor of 4.0
Peak Hour Demand: (4)(425 gpd) / 24 hrs/day = 71 gallons/hr

2. Source Capacity:
Weil Yield: 20 gpm - continuous pumping for one hour (1989)
: 20 gpm x 1440 minutes/day = 28,800 gpd

. Well Pump Capacity: 10 gpm ~ estimated output on 8/26/05
10 gpm x 1440 minutes/day = 14,400 gpd

3. Storage Capacity: One 36-gatilon bladder tank

Effective Storage Volume: 1/3(36 gallons) = 12 gallons
~ Because this is a direct delivery, non-community system, the
storage requirement is waived. The recommended storage capacity is
one-half day's usage. '

4. Peak Delivery Capacity: Transfer Capacity = well pump + effective storage
= (10 gpm)}(60 mirvhr) + 12 galions = 612 gallons-peak hour

612 gallons Peak Delivery Capacity > 71 gallons Peak Hour Demand

5. Treatment Capacity:
a. Calcite Filters:
Two 13-inch diameter filters —11 gpm each (manufacturer)
Alternate filters backwashed daily — 20 min. duration
22 gpm x (1,440 -10 minutes)/day = 31,460 gpd

The calcite filters are adequate for the water system.

b. lon Exchange Softener —11 gpm each {manufacturer)
Resin Capacity provided: 46,000 grains
Resin Volume provided: 1.5 cf

Softener unit: 10-inch diameter, 55-inch height; area = 0.545
Flow rate: 10 gpm (capacity of the well pump)
Hydraulic Loading Rate = 10 gpm / 0.545 ft* = 18.3 gpm/ft?
Peak day flow. 850 gpd (Average Flow = 425 gpd; Peak Factor = 2.0)
Total Hardness = 121 mg/L. (7.1 gpg) (prior to treatment)
Resin Capacity = (121 mg/L)(850 gpd) / (1.5 cf(17.1 mg/Ligrigal)
= 4,010 gr removed / cf resin (< 20,000 gr/cf per Regulations)

The softener unit is adequate for the water system.

Based on the above evaluation, the permitted capacity is limited to the existing 60-seat restaurant
untit a 24-hour yield and drawdown test is conducted on the well,

R:\18bleds.opr/Brothers talian Restaurant-2005
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: VIRGINIA DEPARTMENT OF HEALTH
- Thedsen s~  ENGINEERING DESCRIPTION SHEET
DATE: January 31, 2003 -
WATERWORKS: ‘Sam & Jessie's CERTIFIED CLASS: N/A
CITY/COUNTY: - Goochland County TYPE: Transient Non-Community
LOCATION: [-64 West to the Qilville Exit (Route 617). Turn left at the end of the exit ramp,
and go approximately 0.6 miles to Broad Street Road (U. S. Route 250). Go
east (left) on U. S. Route 250 approximately 0.7 miles. The restaurant is on the
south (right) side of U. S. Route 250.
OWNER: Mr. Williain E, Swift, Sr.
P. O. Box 64 . 450 Cordwdl Road
Crozier, Virgin_ia 23039
(804) 784-5534
OPERATOR: Mr. David Dembicer, Owner

Sam & Jessie's Restaurant
1299 Broad Street Road
Oilville, Virginia 23129
(804) 784-0166

PERMIT NUMBER: 4075720

DATE ISSUED: February 10, 2003
TREATMENT; Iron and manganese treatment
SOURCE: Groundwater — one drilled well

DESIGN CAPACITY: Existing restaurant

DESCRIPTION OF SYSTEM:

This waterworks consists of a drilled well, iron and manganese treatment facilities, and a 36-gallon
bladder tank. : o

| Well

* The wellis located in the grassy area east of the restaurant, just in front of the tree line and

approximately 120 feet from the restaurant building. 1t is constructed from a 10-inch hole drilled to a
depth of 30 feet, with a 6-inch hole extended from 30 feet to 125 feet in depth. Bedrock was
encountered at a depth of 30 feet. A 6-inch steel outer casing was installed from +1 to 30 feet in
depth. In addition, a 4.5-inch PVC inner casing was installed from +1 to 50 feet in depth. A packer
was installed at a depth of 50 feet, and the well was grouted with neat cement from ground level to a
depth of 50 feet between the inner and outer casings. The well was also grouted with neat cement
from ground level to a depth of 30 feet on the exterior of the outer casing. The well reportedly yielded



20 gpm after being pumped continuously for one hour.

The well casing is protected by a 30-inch concrete well curbing with a concrete cover that is set directly
on the ground surface around the well head. Fiberglass insulation is packed inside of the concrete
curbing. Appurtenances to the wel! at the well head include a sanitary seal, a screened vent, and a

plugged tee that can be used as a blow-off. A meter is installed in the well discharge line upstream of -

the iron and manganese treatment facilities.

Water from the well is pumped by a %-HP submersible pump reportedly rated at 10 gpm through
approximately 140 feet of 1-inch Schedule 40 PVC piping to the treatment system and bladder tank,

and then to the distribution system. A pressure switch near the bladder tank on the well discharge fine

controls the operation of the well pump.

The iron and manganese treaiment units and the bladder tank are housed in the storage area for the
restaurant. The storage area includes light, heat, and a locked entrance. '

iron and Manganese Treatment

The iron and manganese treatment includes air oxidation, settling, and filtration through calcite media.
The 42-gallon galvanized stee! detention/settling/air release tank is equipped with an aspirator for air
injection, a pressure gauge, an air release valve, a drain, and a liquid pressure relief valve. The two.
calcite filters are operated in parallel. The filter backwash water is discharged to a French drain.

Storage _

The 36-gallon bladder tank is equipped with a hose bib for sampling and draining the tank, a pressure
gauge, and a liquid pressure relief valve. : '

EVALUATION OF THE SYSTEM

Design Criteria: The system is evaluated on the basis of an equivalent residential connection {ERC).
Cne ERC wil} utilize 400 gallons/day (gpd). ‘

-

Present Population: 6 empioyees and about 50 customers

2. Estimated Usage: . 25 gpd/iemployee x 6 employees = 150 gpd
5 gpd/customer x 50 customers = 250 gpd
Total: 400 gpd

3. Well Yield: (0.5 gpm/ERC)
20 gpm — continuous pumping for-one hour (1989)
20 gpm @ 0.5 gpm/ERC = 40 ERCs or 16,000 gpd

4. Well Pump Capacity: (0.5 gpm/ERC)
10 gpm — information from William Swift
10 gpm @ 0.5 gpm/ERC = 20 ERCs or 8,000 gpd

T MR st e



5. Storage Capacity: (200 gallons/ERC})
One 36-gallon bladder tank

Effective Storage Volume: 1/3(36 gallons) = 12 gallons
Effective Storage Capacity: 12 galions @ 200 gallons/ERC
=0.05 ERCs or 20 gpd
20 gpd @ 25 gpdfemployee = 1 employee

Based on the above evaluation, this waterworks would be limited by the total effective storage capacity
to a maximum population of 1 employee. However, it is being permitted for the existing restaurant until
the need for additional storage capacity is evaluated. :






WATERWORKS:
CITY/COUNTY:

LOCATION:

- OWNER:

OPERATOR:

PERMIT NUMBER:
DATE ISSUED:
JREATMENT:

'SOURCE:

VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE: May 1, 2003

Camp T. Brédy Saunders

Goochland County TYPE: Transient Non-Community

~1-64 West to the Oilville exit (Route 617). Go south (left) on Route 617
approximately 0.5 miles to U. S. Route 250. Go west (right) on U. S. Route
250 about 0.8 miles to Route 632. Go west (left) on Route 632 about 3.4 .
miles to Route 634. Go south (left) on Route 634 about 1.1 miles. The camp

entrance is on the left side of the road.

Robert E Lee Council, Inc.

Boy Scouts of America

4015 Fitzhugh Avenue ‘
Richmond, Virginia 23230 - wokin (3657

Contact Mr. Terre=Soffrman, Deputy Scout Executive
804-355-4306 or 804-204-2613; FAX: 804-353-6109

Mr. John Hankins, Reservation Superintendent
Camp T. Brady Saunders

1699 Maidens Road

Maidens, Virginia 23102

804-556-9875 or 804-467-1896

4075045

May 9, 2003

None

Groundwater — two drilled welis

DESIGN CAPACITY: Existing Camp Facilities

This waterworks consists of two drilled wells, a 40,000-gallon standpipe, a 10,000-gallon pressurized
storage tank, two 5-HP booster pumps, four 120-gallon bladder tanks, and the distribution system.

Wells

Both wells are located in the Boy Scout Camp. To reach them, turn left where the main entrance tees
(left towards the Boy Scout Camp, right towards the Cub Scout Camp). Turn right at the end of this
road. The 40,000-gallon standpipe is about 500 feet down the road, and the welis are about 200 feet
beyond the standpipe. Well No. 2 is the most visible well. Itis located in a cleared area on the left

side of the road.

DESCRIPTION OF SYSTEM:

CERTIFIED CLASS: N/A



Well No. 1 {(backup well)

Toreach Wél[ No. 1, foliow the overhead power line across the street from Well No. 2 about 250 feet,
and turn left at the first power pole. The well is down the hill, approximately 250 feet from the power
pole. '

No information is available on the construction of the well, except that it includes 6-inch steel casing
which extends about 6 inches above the ground surface. The well head is protected by a 36-inch
diameter concrete well curbing with a concrete top, which rests on the ground surface. The top of the
curbing is about 24 inches above the ground surface. Appurienances to the well at the well head
include a sanitary seal, a screened casing vent, and an isolation valve.

The electrical controls for the well are housed in a 3.5-ft x 5-ft wooden structure open on one side, and
with a slanted shingled roof. The structure is about 6 feet high on the open end, and 5 feet high on the
closed end.

A submersible well pump (reportedly 2-HP) delivers water to the 40,000-géllon standpipe. The well
pump is reportedly rated at 20 gpm. '

Well No. 2 (primary well

No information is known about the construction of Well No. 2, except that it includes 6-inch steel
casing which extends about 12 inches above the ground surface. Appurtenances to the well include a
pitless adapter unit and a sanitary well cap with two screened vents. A check valve is reportedly
installed in the well drop piping.

A submersible pump (unknown HP) reportedly rated at 24 gpm delivers water to the 40,000-galion
standpipe. :

40,000-Gallon Standpipe

The 40,000-gallon standpipe (12-ft diameter, 48-ft height) is equipped with a shoebox type manhole
with a-hinge and a lock, a screened vent, a water level indicator {(cable and disc), a screened overfiow
pipe, and a drain. Drainage will flow into a nearby ditch.

The float probes for cutting on and shutting off the well pump are approximately 47.0 feet and 47.5
feet, respectively, above the tank bottom. The inlet and outlet pipes are 12 inches above the tank
bottom. Therefore, the effective storage volume is approximately 39,337 gallons. '

10.000-Galion Pressurized Tank

This tank is located at the center of the Boy Scout Camp, near the main shower house. ltis
pressurized by the height of the water in the 40,000-gallon standpipe, and does not increase the

- pressure in the waterlines serving the Boy Scout Camp. Appurtenances o the tank include an access
manhole and a plugged drain. Manual air release is possible through the hose bibbs on the discharge
line from the pressurized tank.



Booster Pumping Station

There is a small valley between the Boy Scout Camp and the Cub Scout Camp. The booster
pumping station is located in the vailey. It takes suction from the adjacent waterline, and boosts the
pressure in the waterlines serving the Cub Scout Camp. Two 5-HP booster pumps and four 120-
gallon bladder tanks are housed in a 15-ft x 15-it x 10-ft frame and siding building with insulation
and a concrete floor. Appurtenances to the building include lighting, heat, louver vents, and an
exhaust fan, s

The booster pumps sit on a 27” x 27" x 24" concrete pad. Each booster pump is equipped with a
gate valve, a pressure gauge, and a sample tap on the suction side. A check valve, gate valve,
pressure gauge and sample tap are installed on the discharge side. An H-O-A switch is provided for

each booster pump.

The four 120-gallon bladder tanks are installed in parallel. Appurtenances to each bladder tank
include an isolation valve and a hose bibb for draining the tank.

Distribution System

The distribution system includes approximately 4,400 feet of 4-inch, 250 feet of 3-inch, 500 feet of
2-inch, and 500 feet of 1.5-inch PVC waterlines with appropriate appurtenances.

EVALUATION OF THE SYSTEM

1. Present Connections: Boy Scout Camp: 18 - Administration Building, Dining Hall, Trading
Post & Health Lodge, Shower House, and 14
_ Campsites =
Cub Scout Camp: 6 - Welcome Center, Mutti-Purpose Building, Nature
Center, Western Fort Lodge, and Castle Pool

2. Present Population (peak): Full-Time (year round) staff: 2

Boy Scout Camp:
Camp Staff (Summer)*: - 40
Campers: 327
Volunteer Leaders (day)**:  33*
Cub Scout Camp:
Camp Staff (Summer): 25
Campers: 227

Volunteer Leaders (day): 23

*camp staff and campers stay overnight;
velunteer leaders and full-time staff are day people
**estimated 1 leader/10 scouts .

3. Estimated Usage (peak): 25 gpd/year round staff x 2 staff = 50 gpd
50 gpd/summer staff x 65 staff = 3,250 gpd
50 gpd/camper x 554 campers = 27,700 gpd
25 gpd/volunteer leader x 56 leaders = 1,400 gpd

TOTAL: 32,400 gpd



4. WellYield: Unknown

5. Well Pump Capaciiy: Well No. 1 - 20 gpm
_ Well No, 2 — 24 gpm
TOTAL: 44 gpm

44 gpm x 1,440 minutes/day = 63,360 gpd

6. Storage Capacity: (one-half of average daily demand) |
One 40,000-gallon gravity storage tank
(effective storage volume — 39,337 gallons) _ _
Four 120-gallon bladder tanks ' : |

Effective Storage Volume: [39,337 + 1/3(4){120)] gallons = 39,497 gallons -
Effective Storage Capacity: 39,497 galtons = 78,994 gpd |
0.5 days ’ . |

This waterworks is being permitted for the existing camp facilities until information about the well
yields is provided. '



WATERWORKS:
CITY/COUNTY:

LOCATION:

OWNER;

OPERATOR:

PERMIT NUMBER:

DATE ISSUED:
TREATMENT:

SOURCE:

VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE: April 7, 2003
Camp Hilbert CERTIFIED CLASS: VI
Goochiand County TYPE: Transient Non-Community

I-64 West to the Oilville exit (Route 617). Go south (left) on Route 617
approximately 0.5 miles to U. S. Route 250. Go west {right) on U. S. Route
250 about 0.8 miles to Route 632. Go west (left) on Route 632 about 3.4
miles to Route 634. Go north (right) on Route 634 about 0.9 miles. The
camp entrance is on the left side of the road.

Jewish Community Center of Richmond

5403 Monument Avenue

Richmond, Virginia 23226 '
Contact Mr Eric Koehler, Assistant Executive D:rector
(804) 288-6091, Ext. 3011

Fax (804) 285-3139

Mr. Mike Haskins, Operations Manager Rtk Etzkin
(804) 285-6500, Ext. 3021 . $¢- 35721
4075049 Amended

January 1, 1980 April 18,-2003
Iron and Manganese Treatment

Groundwater — one drilled well

DESIGN CAPACITY: Existing Camp Fagiliies

DESCRIPTION OF SYSTEM:

This waterworks consists of a drilled well, an iron and manganese treatment system, and a 5,000-
gallon hydropneumatic tank,

Well

The well is located in the grassy area on the left side of the parking lot. it was constructed from a

10-inch hole drilled to a depth of 81 feet, and a 6-inch hole extended from 81 feet to 225 feet in depth.

Six-inch steel casing was installed from +1 feet to a depth of 81 feet, and the well was grouted with

neat cement from ground level to 81 feet in depth. The well yielded 35 gpm with 189 feet of drawdown

after pumping continuously for 48 hours, in a test completed in June 1985.



_2 - "\\‘

Appurtenances to the well include a sanitary seal, a screened casing vent, a drawdown gauge, a
discharge meter, a gate valve, a check valve, and a valved blow-off.

Water is pumped from the well by a 5-HP submersible pump (rating unknown) to the treatment
facifities, the hydropneumatic tank, and into the distribution system. A pressure switch on the air
piping near the top of the hydropneumatic tank controls the operation of the well pump. The well
pump is set to operate at a pressure range of about 30-45 psi at the pressure switch. The well pump
had an output of 15 gpm during an instantaneous reading on August 13, 2002.

Well House

The well, the iron and manganese treatment system, and the hydropneumatic tank are housed in'a
10-ft x 20-ft x 8-t framed well house with wooden siding. Appurtenances to the well house include
lighting, heat, a concrete floor with a floor drain, overhead well access, and a locked entrance.

Treatment Facilities

The iron and manganese treatment system includes an aspirator for air injection, an 82-gallon aeration
tank, and two parallel filters with calcite and sand media. Each filter is 30 inches in diameter and 72
inches in height. The filter media includes a 30-inch layer (12 ft°) of calcite and sand (0.32-0.34 mm)
underlain by a 3-inch layer of 1/8"-1/16" gravel, a 4-inch layer of ¥%"-1/8" gravel, and a 3-inch layer of
¥2"-1/4” gravel. - :

Sample taps are installed on the raw water fine, at the sand layer on the filters, and on the filter effluent
line. Pressure gauges are installed on the entrance line to the filters and on the effluent line from the
filters. Bypass piping is included for each filter.

Treated water from the hydropneumatic tank is used to backwash the fitters. The filters are :
automatically backwashed every three days. The filter backwash water discharges through a 4-inch
drain to a ravine near the well house. ‘ '

Storage Facilities

Appurtenances to the 5,000-gallon hydropneumatic tank include a sight glass, a pressure gauge, an
access manhole, a vacuum relief valve, a drain, a snifter valve for manual air addition, and a sample
tap. A 0.5-HP air compressor helps to maintain the proper airwater ratio in the hydropneumatic tank.

Distribution System - The distribution system consists of 2-inch PVC piping.

EVALUATION OF THE SYSTEM

1. Existing Connections: 5 —~ Camp Office and Kitchen, Pavilion, Arts & Crafts Building,
Swimming Pool Bathhouse, and Camp Bathhouse

2. Present Population: 40 non-residential employees, 230 day campers



3. Estimated Usage: 25 gpdfemployee x 40 employees = 1,000 gpd
25 gpd/camper x 230 campers = 5,750 gpd
TOTAL: 6,750 gpd

4. Well Yield: 35 gpm — 48 hours of continuous pumping (1985)
. ‘ 35 gpm x 1,440 minutes/day = 50,400 gpd

5. Well Pump Capacity: 15 gpm — instantaneous reading on 8/13/02
' 15 gpm x 1,440 minutes/day = 21,600 gpd

6. Storage Capacity: " (one-half of average daily demand)
One 5,000-galllon hydropneumatic tank

Effective Storage Volume: 1/3(5,000 gallons) = 1,667 gallons
Effective Storage Capacity: 1,667 gallons = 3,334 apd
0.5 days

7. Filtration Capacity: (3 gpmiit’)
e Two 30-inch diameter filters
. Filtration Area: (3.14159)(1.25)%(2 filters) = 9.82
' : 9.82 ft* x 3 gpm/ft® = 29.5 gpm
29.5 gpm x 1,440 minutes/day = 42,480 gpd

This waterworks is being permitted for the existing camp facilities until information on the well pump
capacity is provided, and the need for additional storage capacity is evaluated. .






VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE: Aprii 3, 2003

WATERWORKS: Camp Little Hawk CERTIFIED CLASS: N/A
CITY/COUNTY: Goochland County TYPE: Transient Non-Community
LOCATION: I-64 West to the Oilville exit (Route 617). Go south (left) on Route 617 about

0.5 miles to U. S. Route 250. Go east (left) on U. S. Route 250 about 0.5 miles,
and turn south (right) onto Cardwell Road (Route 670). Go about 1.2 miles on
Cardwell Road. The camp entrance is on the right side of the road, across from
Bethel Church.
OWNER: Boys and Girls Club of Metro Richmond P A o2
2601 West Broad Street N
Richmond, Virginia 23220 Crt Epesen, e CEO .
Contact Mr. Ron Williams, Senierice-Rresident-of Operaticrs
(804) 359-5250, Ext. 228724 35430
oy 352.83750

OPERATOR: Mr. Charlie Long Danny Trompse,  SAs/e
Senior Program and Facilities Director SYs-273 - 2879
Tuckahoe Family YMCA
9211 Patterson Avenue Floyd Sohasan ,
Richmond, Virginia 23229 Fmo. 5250 B TH

(804) 740-9622 & \W2

PERMIT NUMBER: 4075055

DATE ISSUED:  April 11, 2003
TREATMENT: None

SOURCE: Groundwater — one drilled well -
DESIGN CAPACITY: Existing Camp Office, Pavilion, and Shower House

DESCRIPTION OF SYSTEM:
This waterworks consists of a drilled well- and an 86-gallon bladder storage tank.

Well

The well'is located at the edge of the woods beside the recreational field, and approximately 200 feet
from the swimming pool. No information is available on the construction of the well, except that it
includes 4-inch steel casing. Appurtenances to the well include a sanitary seal, a shutoff valve, and a

sample tap.

Water from the well is pumped by a submersible pump (unknown HP and rating) to the bladder
storage tank and to the distribution system. A pressure switch on the piping connecting the well



discharge to the bladder tank controls the operation of the well pump. The operating range is around
45-55 psi.

‘Well House
- The well, well appurtenances, and the bladder tank are housed in an 8-ft x 8-ft x 8-ft masonry block
well house. Appurtenances to the well house include lighting, a concrete floor, overhead access to the

well, and a locked entrance. Drainage would flow under the door.

Storage Facility

The 86-gallon bladder tank is equipped with a pressure gauge, a liquid pressure relief valve, and a
hose bib for sampling and draining the tank.

EVALUATION OF THE SYSTEM

1. Present Connections: 3 — Camp Office, Pavilion, and Shower House
2. Present Population: 85 (3 overnight staff, 25 overnight campers, 7 day staff, 50 day
campers)
3. Estimated Usage: | 50 gpd/ovemight staff x 3 overnight staff = 150 gpd
50 gpd/overnight camper x 25 overnight campers = 1,250 gpd
25 gpd/day staff x 7 day staff = 175 gpd

Il

1,250 gpd

25 gpd/day camper x 50 day campers -
TOTAL: 2,825 gpd

4. Well Yield: Unknown
5. Well Pump Capacity.  Unknown

6. Storage Capacity: (one-half of average daily demand)
One 86-gallon bladder tank

Effective Storage Volume: 1/3(86 gallons) = 29 gallons
Effective Storage Capacity: 29 gallons = 58 gpd
0.5 days

This waterworks is being permitted for the existing Camp Office, Pavilion, and Shower House until
information about the well yield and well pump capacity is provided, and the need for additional
storage capacity is evaluated.



VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE: September 6, 2002
WATERWORKS NAME: Collegiate Athletic Campus CERTIFIED CLASS: N/A
COUNTY/CITY: ' Goochland County TYPE: Transient Non-Community

LOCATION: West on Patterson Avenue (Route 6), approximately 1.2 miles
beyond the Henrico County line, to Blair Road (Route 649). Turn
left onto Blair Road. Go approximately 0.5 miles. The athletic
complex will be on the right side of the road. .

OWNER: Collegiate School
201 N. Mooreland Road
Richmond, Virginia 23229
Contact Mr. Robert Sedivy, Vice-President of Finance
Phone: 804-741-9799

OPERATOR: Mr. David Hamblen, Director of Physical Plant

Phone: 804-741-6265
PERMIT NUMBER: 400502 © 4075085
EFFECTIVE DATE: March 13, 2002 September 17, 2002

TYPE OF TREATMENT: Manganese Removal
SOURCE: : Groundwater — one drilled well
DESIGN CAPACITY: 3,600 gpd

DESCRIPTION OF SYSTEM

This waterworks includes one drilled well, one 211-gallon bladder tank, manganese removal
equipment, and approximately 1,510 feet of 3-inch waterline with appropriate appurtenances.

Well

The well was construcied from an 11-inch hole drilled to a depth of 50 feet, with an 8%-inch hole
extended from 50 feet to 63 feet in depth, and a 6 1/8-inch hole extended from 63 feet to 805
feet in depth. The well was cased with 6-inch PVC (Schedule 40) casing from +2 feet to 63 feet
in depth, and was grouted with neat cement from ground level to 63 feet in depth. The well
yielded 44 gpm with 294 feet of drawdown after 48 hours of continuous pumping in a test
completed on August 27, 2001.

Appurtenances to the well at the well head include a pitless adapter unit, a sanitary well cap with a

screened vent, a pressure transducer for determining the depth of water in the well, and a 6-ft x
B-ftx 6-inch concrete pad. A 7.5-HP submersible well pump, rated at 44 gpm @ 480 feet TDH,
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TDH, conveys the water through approximately 70 feet of 3-inch PVC waterline to a 7-ft x 14-ft x -

6-ft concrete vault. In the vault, the water will either be diverted to the irrigation pond via
approximately 160 feet of 2-inch PVC waterline, or conveyed to the athletic building via
approximately 1,440 feet of 3-inch PVC waterline. Positive drainage will be provided for the
vault. '

- The vault also houses a flow sensor for all of the water pumped from the well, and a check

valve, gate valve and meter for the domestic water.

Pump House

The 15-ft x 23-ft x 9-ft vinyl sided pump room is attached to the athletic building. The pump
room houses the bladder tank and the manganese treatment facilities. Appurtenances to the .
room include lighting and heating.

Storage Facilities

The 211-gallon bladder tank has a diameter of 36 inches and a standing height of 63 inches.
The height of the pressure vessel is approximately 48 inches. Appurtenances to the bladder
tank include a pressure gauge, a sample tap, and a drain.

Manganese Treatment Facilities

The manganese treatment facilities include two downflow greensand filters. Each filter is 21
inches in diameter and 62 inches in height. At a filtration rate of 3 gpm/it?, the two filters have a
filtration capacity of 14.5 gpm. The flow through the filters is limited by the peak demand of 17
gpm. Potassium permanganate solution is stored in 5-gallon containers and injected into the
water through a venturi unit on each filter. Backwash water is provided from the well at a
controlled rate of 25 gpm or 10 gpm/fi* (a flow control valve is installed on the filter drain line).
The backwash water is discharged through the 1%-inch filter drain line and the 3-inch floor drain
to the septic tank-drainfield system for the domestic wastewater. A 2-inch air gap is provided
between the filter drain line and the floor drain.

DESIGN CRITERIA

Note: ERC = Equivalent Residential Connection or 400 gpd, in accordance with the 1995
Waterworks Regulations

1. Design Water Usage: 760 gpd (average) on weekdays (range: 400-1 ;OOO gpd)
3,600 gpd (peak) on tournament days
17 gpm — peak hour usage (based on fixture counts)

2. Well Yield: (0.5 gpm per ERC} _
44 gpm for 48 hours of continuous pumping
44 gpm @ 0.5 gpm/ERC = 88 ERCs
88 ERCs @ 400 gpd/ERC = 35,200 gpd
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3. Well Pump Capacity: (0.5 gpm per ERC)
44 gpm @ 480 feet TDH
44 gpm @ 0.5 gpm/ERC = 88 ERCs
88 ERCs @ 400 gpd/ERC = 35,200 gpd

4. Storage Capacity: (200 gallons per ERC)

One 211-gallon bladder tank

Effective Storage Volume:  1/3(211) = 70 gallons _
Effective Storage Capacity: 70 gallons @ 200 gallons per ERC =0.35 ERCs : . o
0.35 ERCs @ 400 gpd/ERC = 140 gpd |

5. Capacity of Treatment System: (3 gpm per ft?)

Two 21-inch diameter filters

Area: [(21712)/2)]4(3.14) = 2.40 ft® per filter

Total Area: (2 filters)(2.40 ft? per filter) = 4.80 2
Filtration Capacity: (3 gpm/ft®)(4.80 ft*) = 14.5 gpm*
14.5 gpm @ 0.5 gpm per ERC = 28 ERCs or 11,600 gpd

*14.5 gpm is approximately equiva!e.nt to the design peak hour
domestic flow of 17 gpm

This waterworks is limited by the effective storage capacity to a maximum usage of 0.35

equivalent residential connections or 140 gpd. However, since it is a non-community
waterworks with a direct delivery system, it is being permitted for the peak day design usage of

3,600 gpd.
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WATERWORKS:
CITY/COUNTY:

LOCATION:

OWNER:

OPERATOR:

PERMIT NUMBER:

DATE ISSUED:
TREATMENT:

SOURCE:

4075465

‘March 3, 2003

VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE: February 19, 2003
Country House Café . CERT[FIED CLASS: N/A
Goochland County TYPE: Transient Non-Community

I-64 West to the Hadensville exit (Route ‘629 ~ Exit #152). Go south (left) on

Route 629 approximately 0.7 miles to U. S. Route 250. Go west {right) on U. S.

Route 250 approximately 0.4 miles o the restaurant. The restaurant is on the
south (left) side of U. S. Route 250.

Kiser Entérprises, Inc. LL.C.

' 4833 Broad Street Road
- Louisa, Virginia 23093 g

Contact Ms. Brenda Kiser, Pre |dent

(804) 457-9025

Stoner Enterprises, Inc. \

t/a Culligan Water Conditioning 8/t

501 Maryland Avenue \ P §

Hagerstown, Maryland 21740 La ustoa03y FAY - 457- 2598
Contact Mr. Rusty Stoner (v ss6- 57

(800) 451-7512 or (301) 797-0311 N T Toe.

12D Bock: Bhe B
Losist, Yo 23293

oye- (OYE

( Q,a::u\\)

Granular Activated Carbon Filtration, Ultraviolet Disinfection

Groundwater — one drilled well

DESIGN CAPACITY: Existing restaurant and gas station/convenience store

DESCRIPTION OF SYSTEM:

This watemorks consists of a dnilled well, treatment for the removal of volatile organlc chemicals, and
a 44-gallon bladder tank.

Well

The well is located on the west side of the restaurant and store, at the back of the parking lot. No
information is known about the construction of the well except that it includes 6-inch PVC casing that
extends about 7.5 inches above the ground surface. Appurtenances to the well include a pitless
adapter unit, a shutoff valve, a sample tap, and a meter.

Water is pumped from the well by a submersible pump (unknown HP and rating) through
approximately 30 feet of pipe (material and diameter unknown) to the treatment facilities, then to the




bladder tank, and into the distribution system. A pressure switch on the well discharge line near the
bladder tank controls the operation of the well pump. The well pump had an output of 2 gpm during an
instantaneous reading on October 17,°2002. ' '

Pump House — The bladder tank is housed in a 7.5-ft x 7.5-ft x 7-ft metal framed building that was the
‘pump house for the abandoned bored well. The building is partially below grade. The treatment
facilities are housed in a 6-ft x 8-ft x 8-ft wood framed shed attached to the back of the pump house.
Appurtenances to each building include an electrical outlet for a drop light, a heat lamp, and a locked

- ehtrance.

Treatment Faciliies — The tfeatment facilities include a particle filter, pressurized granular activated
carbon (GAC) filtration for the removal of benzene and methyi-tert butyl ether (MtBE), and an
ultraviolet light unit for disinfection.

| The particulate fifter is approximately 10 inches in diameter and 16 inches tall. The filter material is
paper: :
The six GAC filters are aligned in two parallel sets of three filters in series. Each filteris 12 inches in

diameter and 52 inches in height, and contains 3.3 f° of GAC media. The GAC media has an
effective size of 0.6-0.85 mm and a uniformity coefficient of 2.0. Each filter is designed for a flow of 5

gpm.

The ultraviolet light unit (36 inches x 4 1/8 inches x 6% inches) is designed for a maximum flow of 15
- gpm. '

Sample taps‘ are installed pfior to any treatment; and after the second GAC filter in each set. The
meter is installed on the downstream side of the UV unit. :

The treatment facilities were instalied under a grant program for groundwater remediation by
the Department of Environmental Quality. Mr. Harmon Fisher {Telephone: (804} 698-4292)
manages the groundwater remediation program. Stoner Enterprises, Inc. has a contract to
operate and maintain the treatment facilities. The contact person is Mr. Rusty Stoner

{Telephone: (800) 451 -7512).

Storage Facilities

Appurtenances to the 44-gallon bladder tank include a drain, a liquid pressure relief vaive, anda
pressiire gauge. :

EVALUATION OF THE SYSTEM

1. Present Population: = Restaurant - 4 employees and 82 customers
' Store — 6 employees and 400 customers




2. Well Yield:

3. Well Pump Capacity:

4. Storage Capacity:

Unknown

2 gpm — instantaneous reading on 10/17/02
2 gpm x 1,440 minutes/day = 2,880 gpd

(one-half of average daily demand)
One 44-gallon bladder tank-

Effective Storage Volume: 1/3(44 gallons) = 15 gallons

Effective Storagé Capacity: 15 gallons =30 gpd -

5. Filtration Capacity:

6. Ultraviolet Light Capacity:

0.5 days
30 gpd @ 25 gpdlemp!oyee = 1 employee

Two sets of three GAC filters installed in series
Each filter is designed for a flow rate of 5 gpm
5 gpm/fitter x 2 sets of filters =10 gpm

10 gpm x 1,440 minutes/day = 14,400 gpd

The unit has a design capacity of 15 gpm
15 gpm x 1,440 minutes/day = 21,600 gpd

This Watérworks would be limited by the total effective storage capacity to a maximum population of 1
employee. However, it is being permitted for the existing restaurant and gas station/convenience store

until information about the well yield is provided, and the need for additional storage capacity is-

evaluated.






VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE: March 31, 2003

WATERWORKS: The Country Store/Bill's BBQ CERTIFIED CLASS: VI
CITY/COUNTY: Goochland County TYPE: Transient Non-Community
LOCATION: Take 1-64 West from Richmond to Exit 173 (Manakin/Rockville exit). Turn left

(south) onto Route 623. Go approximately 1.1 miles and turn right (west) onto
U. S. Route 250. The gas station/store/fast food restaurant is approximately 0.3
miles down U. S. Route 250, on the left side.

OWNER: Stations, L.C. ¥/a The Country Store
45 Broad Street Road
Manakin-Sabot, Virginia 23103
Contact Mr. K. Marshall Cook, Manager
(804) 784-1263

OPERATOR: Ms. Sandi Cook, Operations Manager |
(804) 784-1263

PERMIT NUMBER: 4075020

DATE ISSUED: April G, 2003
TREATMENT: Filtration (Calcite, Carbon, and Cartridge) and Ultraviolet Light Disinfection
SOURCE: Groundwater — one drilled well

DESIGN CAPACITY: Existing gas station/storeffast food restaurant
DESCRIPTION OF SYSTEM:

This waterworks consists of a drilled well, a 20-gallon bladder tank, iron and manganese treatment
facilities, ultraviolet light disinfection, and filtration for particulate removal and taste and odor control.

Well

The well is located in a grassy area on the east (left) side of the front of the gas station/store/fast food
restaurant, almost directly under the “Bilf's Bar-B-Q” sign. No information is available on the well
construction except that it includes PVC well casing that extends approximately 12 inches above the
ground. Appurtenances to the well at the well head include a 