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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.




\

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.



-a-

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.
|
\
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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.
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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.

R:\15bteds.con\Collegiate.eds
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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 pitless adapter unit and a well cap.

Water from the well is pumped by a submersible pump (unknown HP and rating) through
approximately 200 feet of piping (unknown material and diameter) to the bladder tank and treatment
units, and then to the distribution system. A pressure switch located just downstream of the bladder
tank on the well discharge line controls the operation of the well pump. The well pump operates in the
range of 40-60 psi at the pressure gauge.

§
4
i
i




The bladder tank, the iron an'd manganese treatment facilities, the ultraviolet light unit, and the filters

are housed in the manager’s office for the storeffast food restaurant. The office area includes light,
heat, and a locked entrance. There is a gate valve on the well discharge line, just upstream of the
connection to the bladder tank.

Storage

The 20-gallon bladder tank is equipped with a hose bib for sampling and draining the tank, a pressure
gauge, and a liquid pressure relief valve. '

Oxidation and Filtration

An aspirator injects air into the well discharge line upstream of the bladder tank to oxidize iron and
manganese. Downstream of the bladder tank, a calcite filter and a cartridge filter are piped in series.
The calcite filter is 13 inches in diameter and 54 inches in height. The cartridge filter is 4 inches in
diameter and 24 inches in height, and is changed approximately once per month.

Ultraviolet Light

The ultraviolet light disinfection unit is designéd for a flow of 10 gpm.

Additional Filtration and Taste and Odor Control

Two carbon filters (4-inch diameter, 24-inch height) and two cartridge filters (4-inch diameter, 12-inch
height) are installed in series downstream of the ultraviolet light unit, on a branch waterline serving the

There is a sample tap in the office area downstream of all of the treatment units.

|
|
storeffast food restaurant. The filter units are changed approximately once per month,
|

1. Present Population:

2. Estimated Usage:

3. Well Yield:

4. Well Pump Capacity:

EVALUATION OF THE SYSTEM

6 employees, about 706 store customers, and about 249 restaurant
customers '

25 gpd/employee x 6 employees = 150 gpd
1 gpd/store customer x 706 customers = 706 gpd
5 gpd/restaurant customer x 248 customers = 1,245 gpd

TOTAL: 2,101 gpd
Unknown

Unknown



8.

9.

Storage Capacity: (Ohe—half day of average usage)
One 20-galion bladder tank
Effective Storage Volume: 1/3(20 gallons) = 7 gallons
Effective Storage Capacity. 7 gallons = 14 gpd
0.5 days

Capacity. of Calcite Filter: Unknown

Capacity of Ultraviolet Light Unit. 10 gpm
10 gpm x 1,440 mmuteslday 14,400 gpd

Capacity of Cartridge Filters: ‘Unknown

Capacity of Carbon Filters: -- Unknown

This waterworks is being permitted for the existing gas station/store/fast food .restaurant until
information about the well yield and the well pump capacity is provided, and the need for addmonal
storage capacity is evaluated.






WATERWORKS:
CITY/COUNTY:

LOCATION:

OWNER:

OPERATOR!:

PERMIT NUMBER:
DATE ISSUED:
TREATMENT:

SOURCE:

VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE: April 1, 2003
Fas Mart #16 CERTIFIED CLASS: N/A
Goochland County 7 TYPE: Transient Non-Community
Take |-64 West from Richmond to Exit #173 (Rockville/Manakin exit). Turn left
at the end of the ramp onto Route 623 (Ashland Road). The store is about 0.8

miles down Route 623, on the right side of the road, at the intersection of Route
623 and Plaza Drive.

- GPM Investments, L.L.C. t/a Fas Mart #16

6400 Mechanicsville Furnpike 7943 Le Dovis Roed 5 59- 9308
Mechanicsville, Virginia 23111
Contact: Ms. Phyllis Stinson
804-730-1568 Ext: #7 ‘a1 . Sora® th

7 . ool Homaer
Mr. Jobn-Brawdy, Store Manager t1on  Ashlegd Bad
804-784-2912 Dutle Byt o thrend 2323
4075225 Gmh«/m)
April 10, 2003
None

Groundwater — one drilled well

DESIGN CAPACITY: Existing gas station/convenience store/deliffast food restaurant

DESCRIPTION OF SYSTEM:

This waterworks consists of a drilled well and a 195-gallon galvanized steel pressure tank.

Well

The well is located in a grassy area on the north side of the convenience store, about 6 feet from
the curb on that side of the building. The well was constructed from a 8 7/8-inch hole driledio a
depth of 520 feet. The well was cased with 6-inch steel casing from +1 feet to 52 feet in depth, and
was grouted with neat cement from ground level to 50 feet in depth. The well yielded 2 gpm with

403 feet of drawdown after 8 hours of continuous pumping in a test completed on October 18, 1995.

Appurtenances to the well at the well head include a pitless adapter unit, a sanitary well cap with a
screened vent, and a 5-ft x 6-ft x 6-inch concrete pad.



Water from the well is pumped by a submersible pump (unknown HP and capacity) through
approximately 100 feet of piping {pipe material and diameter unknown) to the pressure tank, and then
to the distribution system. A pressure switch on the well discharge line, located just upstream of the
pressure tank, controls the operation of the well pump. The well pump will operate at pressures of 45-
67 psi at the pressure tank. An isolation valve on the well discharge line is also located near the tank.

Storage Facilities

The pressure tank is housed at the back end of the convenience store, in the walkway between the
deli and the fast food restaurant. Appurtenances to the 195-gallon (28-inch diameter, 74-inch height)
galvanized steel pressure tank include a pressure gauge, a liquid pressure relief valve, and a hose bib
for sampling and for draining the tank.

EVALUATION OF THE SYSTEM

1. Present Population: 4 employees and about 605 customers
2. Estimated Usage: 25 gpd/lemployee x 4 employees = 100 gpd
1 gpd/customer x 605 customers = 605 apd

TOTAL: 705 gpd

3. Well Yield: 2 gpm — 8 hours of continuous pumping on 10/18/95
2 gpm x 1,440 minutes/day = 2,880 gpd

4. Well Pump Capacity: =~ Unknown

5. Storage Capacity: {one-half of average daily demand)
One 211-gallon pressure tank

Effective Storage Volume: 1/3(195 gallons) = 65 galions
Effective Storage Capacity: 65 gallons = 130 gpd
0.5 days

This waterworks is permitted for the existing gas station/convenience | storef/deli/ffast food restaurant
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: October 29, 2004

WATERWORKS: Fox Head Inn 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 1.1 miles and turn right (west) onfo
U. S. Route 250. Go approximately 0.6 miles and turn left (south) onto Route
621. The Fox Head Inn is approximately 0.5 miles down Route 621, on the right
hand side.

OWNER: Fox Head Inn Ltd.
Mr. Robert Ramsey, Inn Manager
1840 Manakin Road
Manakin-Sabot, Virginia 23103

(804) 784-5126 TAX 184-80302
OPERATOR: Mr. Brad Hungate
- (804) 784-5126
PERMIT NUMBER: 4075240 Amended
DATE ISSUED: February 26, 2003  November 5, 2004
TREATMENT: None |
SOURCE: Groundwater — one drilled well

DESIGN CAPACITY: Existing restaurant
DESCRIPTION OF SYSTEM:

This waterworks consists of a drilled well and an 86-gallon bladder tank.

Well

The well is located in a grassy area approximately 16 feet southwest of the left (southwest) corner of
the front of the restaurant. No information is known about the construction of the well except that it
includes 6-inch steel casing. A 30-inch (ID) concrete well curbing with a concrete cover protects the
well casing. The 30-inch curbing contains a concrete floor that is about 20 inches below grade. The
concrete cover is about 2 inches above grade. The top of the well casing is about 18 inches below
grade. The well casing is equipped with a sanitary seal and a screened casing vent. A check valve is
installed on the portion of the well discharge line located in the furnace room.

Page 1 0f 2



Water from the well is pumped by a submersible pump of unknown capacity and horsepower via
approximately 50 feet of piping (unknown diameter and material) to the bladder tank and distribution
system. A pressure switch on the well discharge line that is located just upstream of the connection to
the bladder tank controls the well pump’s operation. ‘

Storage Facilities

The 86-gallon bladder tank is housed in the utility room off of the kitchen. lts appurtenances, including
a hose bib for sampling and draining the tank and a pressure gauge, are installed in the piping located
in the furnace room. The utility room and the fumace room have lighting, heat, and a locked entrance.

EVALUATION OF THE SYSTEM

1. Estimated Water Usage: 6 employees @ 25 gpd/employee = 150 gpd
20 customers @ 5 gpd/customer= 100 gpd

250 gpd
2. Well Yield: Unknown
3. Well Pump Capacity: Unknown
4. Storage Capacity: (one-half of average daily demand)

One 86-gallon hydropneumatic tank
Effective Storage Volume;  1/3(86 gallons) = 29 gallons
Effective Storage Capacity: 29 gallons = 58 gpd
' 0.5 days
58 gpd @ 25 gpd/employee = 2 employees
Based on the above evaluation, this waterworks would be limited by the total effective storage capacity
1o a maximum population of 2 employees. However, it is being permitted for the existing restaurant

until information about the well yield and pump capacity is provided, and the need for additional
storage capacity is evaluated.

RAPD1SB\EDS.OPR\oxhead inn.doc
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VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESGRIPTION SHEET

DATE: March 31, 2003

WATERWORKS: Hickory Notch Grill CERTIFIED CLASS: N/A
CITY/COUNTY: Goochland County TYPE: Transient Non-Community
LOCATION: 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
approximately 2.6 miles. The restaurant is on the left side of the road, almost
directly across from Route 636.

OWNER: Mr. Lars and Mrs. Sherie Bors-Koefoed
' 2031 Broad Street Road
Maidens, Virginia 23102 7
(804) 556-2742, FAX: .(804) 556-9876

OPERATOR: Stoner Enterprises, Inc.
t/a Culligan Water Conditioning
501 Maryland Avenue
Hagerstown, Maryland 21740 e [SEM) £38 4292
Contact Mr. Rusty Stoner ‘ Haro Fide- (22
(800) 451-7512 or (301) 797-0311

PERMIT NUMBER: 4075368

DATE ISSUED: April 9, 2003
TREATMENT: Filtration (Cartridge and Granular Activated Carbon) and Ultraviolet Disinfection
SCURCE: Groundwater — one drilled well

DESIGN CAPACITY: Existing restaurant
DESCRIPTION OF SYSTEM:

This waterworks consists of a drilled well, an 86-gallon bladder tank, and treatment for the removal of
volatile organic chemicals.

Well

The well is located on the west side of the restaurant, at the back of the property (about 250 feet
behind the restaurant). No information is known about the construction of the well except that it
includes 6-inch PVC casing that extends about 12 inches above the ground surface.

The well head is protected by a 24-inch diameter concrete well curbing with a concrete top. The well
curbing extends about 33 inches above the ground surface and has a concrete floor. Appurtenances
- to the well at the well head include a sanitary _wellﬂ seal, a screened casing _vent, and a check valve.



Fiberglass insulation has been placed around the well head and well appurtenances within the well
curbing for freeze protection. '

Water is pumped from the well by a submersible pump (unknown HP and rating)'through
approximately 300 feet of pipe (material and diameter unknown) to the bladder tank, the treatment
facilities, and into the distribution system. A pressure switch installed on the top of the bladder tank

controls the operation of the well pump.

Treatment Room - The biadder tank and the treatment facilities are housed in a 5-ft x 10-ft room at the
back of the restaurant, on the right (west) side of the kitchen. The well discharge meter isalso
installed in that room, downstream of the bladder tank. The room is equipped with lighting and a
locked entrance. Access to the room is from the outside of the restaurant.

Storage Facilities - Appurtenances fo the 86-gallon bladder tank include a liquid pressure refief valve
and a pressure gauge. The tank can be drained through a hose bib in the piping to the loading dock

area.

Treatment Facilities — The treatment facilities include cartridge filters, pressurized granular activated
carbon (GAC) filtration for the removal of benzene and methyl-tert butyl ether (MtBE), and ultraviolet

light units for disinfection.

The treatment facilities are divided into two paralle! treatment trains. Each treatment train includes a
meter, a 20-micron cartridge filter, two GAC filters installed in series, a second 20-micron cartridge -

filtter, and an ultraviolet light unit.

Each GAC filter is 12 inches in diameter and 52 inches in height, and contains 3.3 it* 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. Each ultraviolet light unit is 36 inches x 4 1/8 inches x 6% inches, and is

designed for a maximum flow of 15 gpm.

Sample taps are installed prior to any treatment, and after the first GAC filter in each set. Ameteris
installed in the common discharge fine downstream of the UV units.

The treatment facilities were installed 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).



EVALUATION OF THE SYSTEM

1. Present Populatidn: 12 employees and 100 customers

2. Estimated Water Usage: 12 employees x 25 gpd/employee = 300 gpd
100 customers x 5 gpd/customer = 500 gpd
TOTAL: 800 gpd

3. Well Yield: Unknown
4. Well Pump Capacity: Unknown

5. 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

6. Filiration Capacity: Two sets of two GAC filters installed in series
Each filter is designed for a flow rate of 5 gpm
- 5 gpmffilter x 2 sets of filters = 10 gpm’
10 gpm x 1,440 minutes/day = 14,400 gpd

7. Uttraviolet Light Capacity: Two units installed in paraliel
Each unit has a design capacity of 15 gpm
2 x 15 gpm x 1,440 minutes/day = 43,200 gpd

This waterworks is being permitted for the existing restaurant until information about the well yield and
the well pump capacity is provided, and the need for additional storage capacity is evaluated.






VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE May 16, 2003

WATERWORKS NAME: |-64 Rest Area - EBL CERTIFIED CLASS: N/A
CITY/COUNTY: Goochland County TYPE : Transient Non-community

LOCATION: Take 1-64 west from Richmond to the Qilville (Route 617} exit. South on

Route 617, and return to |-64, headed east. The rest area is located
approximately 1.7 miles east of Route 617,

OWNER: - Virginia Department of Transportation
1201 East Broad Street
Richmond, Virginia 23219-1939
Contact Mr. Dan Liston, Maintenance Engineer
(Telephone: 786-2847, Ext. 7594)

OPERATOR: Mr. Vincent B. Lofton, Sr., Long and Associates {Class )
Contact Mr. W. Cody Long '
Telephone: 559-9300 (Cell phone: 241-2132; Pager 351-8078)
PERMIT NUMBER: 4075390 amended amended
DATE ISSUED: 4/30/84 9/2/97 5/23/03

TYPE OF TREATMENT: Chlorination

SOURCE: Groundwater - one drilled well
DESIGN CAPACITY: 18,334 gpd
DESCRIPTION OF SYSTEM

This waterworks includes one drilled well, one 10,000-gallon gravity storage tank, one 2,000-
gallon hydropneumatic tank, two 7.5-HP booster pumps, and the distribution system, with
appropriate appurtenances. '

Well :

The well is located on the west side of the rest area. It was constructed from an 11-inch hole
drifled tc a depth of 50 feet, with a 6-inch hole extended from 50 feet to 370 feet deep into
bedrock. A 6-inch steel casing was installed from +2 feet to 50 feet in depth. The well was
grouted with neat cement to a depth of 50 feet. This well yielded 62 gpm after 16 hours of
continuous pumping during a test completed on November 23, 1968.




PWSID No. 4075391

The well is equipped with a sanitary seal, a drawdown gauge, a check valve, a gate valve, a
screened vent, a sample tap, a pressure gauge, a pressure sustaining valve, and a discharge
meter. There is na blow-off fine. The well is located in an 8 ft x 12 ft x 14 ft brick well house.
Approximately four feet of the well house is above ground level. Drainage is provided by a sump
pump. The well casing extends approximately 12 feet above the bottom of the pit, and
approximately 1.5 feet above ground level. Appurtenances to the well house include lighting, heat,
ventilation, a dehumidifier, and a locked entrance. o

A 5-HP submersihle well pump pumps water from the well to the 10,000-galion horizontal gravity
storage tank. Electrodes in the tank control operation of the well pump. It will normally be
activated when the water level in the gravity storage tank falls to 7.67 feet above the bottom of the
tank, and will shut off when the water level rises to 9.17 feet above the bottom of the tank. The
well pump was delivering 38 gpm @ 26 psi during an instantaneous reading on July 19, 2001.

Chlorination

A sodium hypochlorite feed system is installed for disinfection. The feed system consists of a 30-
galion polyethylene solution tank and a 30-gpd diaphragm feed pump. The feed pump is
controlled to activate and deactivate in conjunction with the well pump. The sodium hypochlorite
solution is injected into the well discharge line, upstream of the horizontal gravity storage tank.
Sample taps are located upstream and downstream of the injection point.

Storage Facilities

A 10,000-gallon horizontal gravity storage tank is provided. The tank is equipped with a framed
access hatch with overlapping lid, a screened overflow with splash block, a drain iine with splash
block, and a sample tap. There is no separate vent. The tank has an effective storage volume of
8,500 gallons. '

The 2,000-gallon hydropneumatic tank include pressure sensing switches, a sight glass, a
pressure relief valve, a pressure gauge, a sample tap, a drain, and an access manhole.

Booster Pumps

The two booster pumps are each rated at 80 gpm @ 163 feet TDH, and are furnished with 7.5-HP
motors. The two pumps have a combined capacity of 150 gpd @ 175 feet TDH. Each booster
pump is equipped with a gate valve on the suction side, and a check valve and gate valve on the
discharge side. :

The two booster pumps operate in a lead lag mode. The sequence of pump operation
automatically alternates after each pumping cycle. The lead pump is activated when the pressure
in the hydropneumatic tank drops to 45 psi. The lag pump is activated when the tank pressure
drops to 40 psi. If the water level has fallen below a probe at the center of the tank, the 1-HP air
compressor is activated and the booster pumps are deactivated when the water level is raised to -
the level at the center of the tank. The air compressor operates until the tank pressure is raised to
66 psi. The air compressor is also deactivated if the water level falls to below 1/3 of the tank
volume. If the water level never falls below the probe at the center of the tank, the booster pumps
are deactivated when the tank pressure is raised to 63 psi. A low level electrode, installed 1.67
feet above the bottom of the gravity storage tank, will deactivate the booster pumps. An additional
electrode, installed 5.67 feet above the tank bottom, will reactivate the booster pumps once water
has been restored to this level.
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PWSID No. 4075391 |
EVALUATION OF SYSTEM

Well Yield: 62 gpm for 16 continuous hours of pumping (1968)
(62 gpm)(1,440 min/day) = 89,280 gpd

Well Pump Capacity: 38 gpm - instantaneous reading on July 19, 2001
(38 gpm)(1,440 min/day) = 54,720 gpd

Booster Pump C'apacity: Two 7.5-HP pumps; combined capacity of 150 gpm @ 175 feet TDH
{150 gpm}{1440 min/day) = 216,000 gpd

Storage Capacity: (One-half of average daily demand)
One 10,000-gallon gravity storage tank, Effective volume = 8,500 galions -
One 2,000-gallon hydropneumatic tank
Total Effective Storage Volume: 8,500 + (2,000/3) = 9,167 gallons
Total Effective Storage Capacity: 9,167 gallons / 0.5 days = 18,334 gpd

This waterworks is limited by the total effective storage capacity to a maximum usage of
18,334 gpd

t\pd15bleds.opriiédebl.doc 7
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VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE: May 16, 2003
WATERWORKS NAME: |-64 Rest Area - WBL. CERTIFIED CLASS: N/A
CITY/COUNTY: Goochland County TYPE: Transient Non-community
‘LOCATION: Take 1-64 west from Richmond. The rest area is located approximately
5.5 miles west of the Manakin (Route 623) exit and approximately 1.0
miles east of the Oilville (Route 617) exit.
OWNER: Virginia Department of Transportation
. 1201 East Broad Street
Richmond, Virginia 23219-1939
Contact Mr. Dan Liston, Maintenance Engineer
Telephone: 786-2847, ext. 7594
OPERATOR: Mr. Vincent B. Lofton, Sr., Long and Associates (Class l)
Contact Mr. W. Cody Long
Telephone: 559-9300 (Cell phone: 241-2132; Pager 351-8078)
PERMIT NUMBER: ~ 4075391 amended amended
DATE ISSUED 4/30/84 9/2/97 5/23/03

TYPE OF TREATMENT Chlorination

SOURCE Groundwater - one drilled weil
DESIGN CAPACITY 18,334 gpd
DESCRIPTION OF SYSTEM:

This waterworks includes one drilled well, one 10,000-gallon gravity storage tank, one 2,000-
galion hydropneumatic tank, two 7.5-HP booster pumps, and the distribution system, with

appropriate appurtenances.

Well
The well is located on the west side of the rest area. It was constructed from a 10-inch hole drilled

to a depth of 70 feet, with a 6-inch hole extended from 70 feet to 369 feet in depth. A 8-inch steel
casing was installed from +2 feet to 70 feet in depth. The well was grouted with neat cementto a
depth of 70 feet. This well yielded 89 gpm after 16 hours of continuous pumping during a test
completed on December 6, 1968.



PWSID No. 4075390

The well is equipped with a sanitary seal, a check valve, a gate valve, a screened vent, a sample
tap, a pressure gauge, a pressure sustaining valve, and a discharge meter. There is no blow-off
line. The well is located in an 8 ft x 12 ft x 14 ft brick well house. Approximately four feet of the
well house is above ground level. A drain line runs to grade outside the well house. The well
casing extends approximately 12 feet above the bottom of the pit, and approximately 1.5 feet
above ground level. Appurtenances to the well house include fighting, heat, ventilation, a
dehumidifier, and a locked entrance.

A 5-HP submersible well pump pumps water from the well to the 10,000-gallon gravity storage
tank. Electrodes in the tank control operation of the well pump. It will normally be activated when
the water level in the gravity storage tank falls to 7.67 feet above the bottom of the tank, and will
shut off when the water level rises to 9.17 feet above the bottom of the tank. The well pump was
delivering 73 gpm @ 24 psi during an instantaneous reading on July 19, 2001.

There is also a cartridge filter on the well discharge line, for removal of sediments.

Chlorination
The sodium hypochiorite feed system consists of a diaphragm feed pump with a maximum

capacity of 24 gpd and a 55-gallon plastic solution tank. The chlorination system operates
whenever the well pump operates. The sodium hypochlorite solution is injected into the well
discharge line, upstream of the gravity storage tank.

Storage Facilities
Appurtenances to the 10,000-gallon gravity storage tank include a framed access hatch with

overlapping lid, a screened overflow with splash block, a drain line with splash block, and a
sample tap. There is no separate vent. The tank has an effective storage volume of 8,500

gallons.

Appurtenances to the 2,000-galion hydropneumatic tank include pressure sensing switches, a
sight glass, a pressure relief valve, a pressure gauge, a sample tap, a drain, and an access
manhole.

Booster Pumps

The two booster pumps are each rated at 80 gpm @ 163 feet TDH, and each is powered by a
7.5-HP motor. The two pumps have a combined capacity of 150 gpm @ 175 feet TDH. Each
booster pump is equipped with a gate valve on the suction side, and a check valve and gate valve

on the discharge side.

The two booster pumps cperate in a iead-lag mode. The sequence of pump operation
automatically alternates after each pumping cycle. The lead pump is activated when the pressure
in the hydropneumatic tank drops to 45 psi. The lag pump is activated when the tank pressure
drops to 40 psi. I the water level has fallen below a probe at the center of the tank, the 1-HP air
compressor is activated when both (1) the water level is raised to the level at the center of the
tank and (2) the tank pressure is raised to 52 psi. The booster pump(s) operate until the tank
pressure is raised to 63 psi. The air compressor operates until the tank pressure is raised to 66
psi. The air compressor is also deactivated if the water leve! falls to below 1/3 of the tank volume.
A low level electrode, installed 1.67 feet above the bottom of the gravity storage tank, will
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PWSID No. 4075390

deactivate the booster pumps. An additional electrode, installed 5.67 feet above the tank bottom,
will reactivate the booster pumps once water has been restored to this level.
EVALUATION OF SYSTEM

Well Yield: 89 gpm for 16 continuous hours of pumping (1968)
(89 gpm){1,440 min/day) = 128,160 gpd

Well Pump Capacity: 73 gpm - instantaneous reading on July 19, 2001
(73 gpm)(1,440 min/day) = 105,120 gpd

Booster Pump Capacity: Two 7.5-HP pumps;combined capacity of 150 gpm @ 175 feet TDH
{1 50 gpm)(1440 min/day) = 216,000 gpd

Storage Capacity: One 10,000-gallon gravity storage tank; Effective volume = 8,500 gallons
Cne 2,000-gallon hydropneumatic tank

Total Effective Storage Volume: 8,500 + (2,000/3) = 8,167 gallons
Total Effective Storage Capacity: 9167 gallons / 0.5 days = 18,334 gpd

Th'is waterworks is limited by the total effective storage capacity to a maximum usage of
18, 334 gpd.

thpd15bleds.opiiiG4wbl.doc
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VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE: March 11, 2003

WATERWORKS: Manakin Grill CERTIFIED CLASS: N/A
CITY/COUNTY: Goochland County TYPE: Transient Non-Community
LOCATION: 1-64 West to the Rockville Exit (#173). Turn left at the end of the exit ramp onto

Route 623. Go about 0.8 miles, and turn right onto Piaza Drive. The restaurant
is on the right side of the road, directly behind the Fas-Mart on Route 623.

OWNER: Witten Enterprises, Inc.
12912 Plaza Drive
Richmond, Virginia 23233
Contact Mr. Darren Witten
(804) 784-0544 FAX: (804) 784-0546

OPERATOR: Sam_e as above

PERMIT NUMBER: 4075030

DATE ISSUED: March 20, 2003
TREATMENT: None
SOURCE: Groundwater — one drilled well

DESIGN CAPACITY: Existing restaurant
| DESCRIPTION OF SYSTEM:

This waterworks consists of a drilled well and a 119-gallon bladder tank.

Well

The well is located in the grassy island between Plaza Drive and the restaurant parking lot. itis
enclosed in a plastic valve box with a cover. The well was constructed from a 10-inch hole drilled to a
depth of 50 feet, and a hole (probab!y 6-inch) extending from 50 feet to 380 feetin depth. Bedrock
was encountered at a depth of 40 feet. Six-inch PVC well casing (SDR 27) was installed from +1 feet
to a depth of 50 feet. The well was grouted with neat cement from ground level to 50 feet in depth.
This well.yielded 3 gpm with 263 feet of drawdown after 3 hours of contmuous pumping, at the time of
drilling in March 1989.

Appurtenances to the well at the well head include a pitless adapter unit and a weli cap.

Water is pumped from the well by a submersible pump (unknown HP and rating) through
approximately 100 feet of pipe (diameter unknown) to the bladder tank, and then 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 discharge piping, the pressure switch and the bladder tank are housed in a room within the
restaurant’s smoke room (for barbecue preparation). The room is equipped with lighting, heat, and a
locked entrance.

Storage Facilities

Appurtenances to the 119-gallon bladder tank include a hose bib for sampling and for draining the
tanks, a liquid pressure relief valve, and a pressure gauge. A shutoff valve is installed on the waterline
between the bladder tanks.

EVALUATION OF THE SYSTEM

1. Present Populatibn: 10 employees and 60 customers
2. Estimated Usage: 25 gpdfemployee x 10 employees = 250 gpd
5 gpd/customer x 60 customers = 300 gpd
' TOTAL: 550 gpd
- 3. Well Yield: 3 gpm — 3 hours of continuous pumping (1989)

3 gpm x 1,440 minutes/day = 4,320 gpd
4. Well Pump Capacity: Unknown |

5. Storage Capacity: (one-half of average daily demand)
One 119-gallon bladder tank

Effective Storage Volume: 1/3(119 gallons) = 40 gallons
Effective Storage Capacity: 40 gallons = 80 gpd
0.5 days
80 gpd @ 25 gpd/employee = 3 employees
This waten}vorks would be limited by the total effective storage capacity:to a maximum population of 3

employees. However, it is being permitted for the existing restaurant untit information is. provided on
the well pump capacity, and the need for additional storage capacity is evaluated.

. RA15h\eds.opriManakin Grill.doc



VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE: March 11, 2003

WATERWORKS: Qilville Exxon & Convenience Center CERTIFIED CLASS: N/A

CITY/COUNTY: Goochland County TYPE: Transient Non-Community
LOCATION: I-64 West to the Oilville exit (Route 617). Go north (right) on Route 617
' approximately 0.1 miles. The gas station/convenience store is on the feft hand
side.
OWNER: Mr. William Carter

Qilville Exxon & Convenience Center
2400 Oilville Road

Qilville, Virginia 23129

(804) 749-4175 Fax: (804) 749-8130

OPERATOR: Same as above

PERMIT NUMBER: 4075610

DATE ISSUED:  March 20, 2003
TREATMENT: Cartridge Filters
SOURCE: Groundwater — one drilled well

DESIGN CAPACITY: Existing gaé station/convenience store
DESCRIPTION OF SYSTEM:

This waterworks consists of a drilled well aﬁd two 20-gallon bladder taﬁks_

Well

The well is located in the grassy area on the south (left) side of the gas station/convenience store. No
information is known about the construction of the well except that it includes 6-inch PVC well casing.
A 24-inch (ID) concrete well curbing with a concrete cover protects the well casing. The concrete
cover is about 20 inches above grade. The top of the well casing is about 10 inches above grade.

The well casing is equipped with a sanitary seal and a slotted plastic well casing vent. A check valve is
installed on the portion of the well discharge line located in the vicinity of the bladder tanks.

Water from the well is pumped by a submersible pump of unknown capacity and horsepower via
approximately 100 feet of piping (unknown diameter and material) to the two bladder tanks and the
distribution system. A pressure switch installed on the well discharge line just upstream of the
connection to the bladder tanks controls the operation of the well pump.



Storage Facilities

The two 20-gallon bladder tanks are housed in the attic above the walk-in freezer in the gas
station/convenience store. Appurtenances for the bladder tanks include a pressure gauge and a hose
bibb for sample collection and for draining the tanks. The attic has lighting and heat.

- Carlridge Filters

Five cartridge filters installed in series are provided to remove sediment from the water supplied to the
post-mix drink machine and to the coffee station sink. The filters include a sediment filter (5-inch
diameter, 14-inch fength) and four 1-micron carbon filters (3-inch diameter, 12-inch length). The
cartridges in all five filters are replaced every three months.

EVALUATION OF THE SYSTEM
1. Current Population: 15 employees and about 350 customers/day
2. Estimated Water Usage: 15 employees @ 25 gpd/employee = 375 gpd

350 customers @ 1 gpd/customer = 350 gpd
TOTAL: 725 gpd

3. Well Yield: Unknown
4, Well Pump Capacity: . Unknown
5. Storage Capacity: (one-half of average daily demand)

Two 20-gallon bladder tanks

 Effective Storage Volume; 1/3(2 x 20 gailons) = 13 gallons
Effective Storage Capacity: 13 gallons = 26 gpd
0.5 days

26 gpd @ 25 gpdfemployee = 1 employee
Baséd 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 gas

station/convenience store until informaticn about the well yield and pump capacity is provuded and the
need for additional storage capacity is evaluated.

RAPD15B\EDS.OPR\Gilville Convenience Center.doc



WATERWORKS:
CITY/COUNTY:

LOCATION:

OWNER:

OPERATOR:
PERMIT NUMBER:

EFFECTIVE DATE:

VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE: December 9, 2003
Oilville Office Park CERTIFIED CLASS: N/A
Goochland County TYPE: Transient Non-Comrﬁunity
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 east (left) on U. S. Route 250,

approximately 0.3 miles. The office park is on the north (left) side of U. S.
Route 250.

DES, L.L.C.
1390-B Broad Street Road
Qilville, Virginia 23129
Contact Mr. Doug Thompson
(804) 784-2679
Mr. Doug Thompson
403403 4075615

Oct 30, 2003 Dec 19, 2003

TYPE OF TREATMENT: fron and Manganese Treatment, Cation Exchange Softener

SOURCE:

DESIGN CAPACITY:

Groundwater — one drilled weli
Existing building with 4 businesses and a restaurant

DESCRIPTION OF SYSTEM:

This waterworks consists of a drilled well, a 96-galion bladder tank, iron and manganese treatment,
cation exchange softener, and approximately 450 feet of 1%4-inch waterline, all with appropriate

appurienances.

Well

The well is located at the back of the property, in the northeast comer. It was constructed from a
10-inch hole drilled to a depth of 100 feet, and a hote (probably 6-inch) extending from 100 feet to 300
feet in depth. Bedrock was encountered at a depth of 30 feet. Six-inch steel casing was installed from
- +1 feet to a depth of 100 feet.  The well was grouted with neat cement from ground level to 100 feet in
depth. This well yielded 15 gpm with 17 feet of drawdown after 24 hours of continuous pumping in a
test conducted on May 24, 2003. The static water leve! at the time of the pump test was 27 feet.

Appurtenances at the well head include a pitless adapter unit, a sanitary well cap with a screened vent,
and a check valve installed below the ground surface at the pitiess adapter connection. The well head

is centered on a 6-ft x 6-ft x 6-inch concrete pad.
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Water is pumped from the well by a 34-HP submersible pump rated at 14 gpm @ 185 feet TDH ,
through approximately 450 feet of 1Y4-inch HDPE pipe to thepressure tank and treatment facilities, and '
then into the distribution system. A pressure switch on the well discharge line at the base of the

bladder tank controls the operation of the well pump. The well pump is set to operate at a pressure
range of 35-55 psi at the pressure switch. An instantaneous well pump output of 13 gpm was

observed during an inspection on November 3, 2003. '

The pressure tank and treatment facilities are housed in a room at the back of the DES office. The
office is equipped with lighting, heat, and a locked entrance. Appurtenances to the well in this room
include a pump "auto-off’ switch, a discharge meter, a gate valve, and a sample tap. A hose bib
located upstream of the static mixer can serve as a blow-off, if needed.

Storage Facilities _
The pressure storage tank is a 96-gallon bladder tank (23.5 inches in diameter and 63.5 inches in total

height). 1t is provided with a pressure gauge, a drain, a liquid pressure relief valve, and a snifter vaive
for manual air addition.

Treatment Facilities
A. Iron and Manganese Treatment
The iron and manganese treatment facilities include chlorine injection for oxidation, two parallel

reaction tanks, and two parallel greensand filters.

1. Chiorination — The sodium hypochlorite feed system includes a 44-gpd diaphragm feed pump
and a 35-gallon polyethylene solution tank. The design feed rate is 3 ppm. The chiorine
solution is injected just ahead of the in-line static mixer (max. flow: 25 gpm) which is upstream |
of the 86-gallon bladder tank. ' =

2. Reaction Tanks — The two parallel fiberglass reaction tanks each have a volume of 26 gallons
(12 inches in diameter, 53 inches in height). The 98-gallon bladder tank also provides reaction
volume, making the total reaction volume 148 gallons. The reaction time is 11.4 minutes at the

observed well pump capacity of 13 gpm.

3. Greensand Filters - The two paraliel fiberglass greensand filters (16 inches in diameter, 65
inches in height) each include approximately 1 ft* (8.5 inches) of manganese greensand,
underlain by 4 ft* of filter Ag (silicon dioxide) and 70 Ibs of gravel. At the observed well pump
capacity of 13 gpm, the fiitration rate is 4.7 gpm/it>. Backwash operations are automatic, using
untreated water. A flow control vaive on each filter limits the backwash rate to 12 gpm (8.6
gpm/ft’). The filter backwash wastes are conveyed by a 1-inch HDPE line to an 8-ft x 8-ft
drainfield located just outside of the storage/treatment room. A 6-gpd diaphragm pump and a
15-gallon solution tank are provided for regeneration of the filters with potassium '
permanganate solution, when needed.

B. Softener
The softener (16 inches in diameter, 65 inches in height) includes 4 ft° of cationic resin underlain by

70 Ibs of gravel. The loading rate is 9.3 gpm/it® at the well pump output of 13 gpm. A flow control
valve limits the backwash rate to 7 gpm or 5 gpm/ftz. Untreated water is used for the backwash.
The softener backwash wastes are conveyed to the same drainfieid as the filter backwash wastes.
The brine tank (24 inches in diameter, 50 inches in height) has a volume of approximately 95
gallons. Regeneration frequency is controlied by metered flow through the system.
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Drainfield '
The drainfield for the well blow-off, the filter backwash wastes, and the softener backwash wastes has

an area of 8-ft x 8-ft and a depth of 1.5 feet. The drainfield is filled with #57 gravel. The void area is
approximately 38.4 ft* or 287 gallons.

EVALUATION OF THE SYSTEM
1. Design Basis: Based on §12 VAC 5-590-670 of the Waterworks Regulations
20 gpdfemployee
50 gpd/seat (restaurant)
2. Estimated Usage: Offices: 20 employees @ 20 gpd/employee = 400 gpd
Restaurant: 50 seats @ 50 gpd/seat = 2,500 gpd
TOTAL: 2,900 gpd
3. Well Yield: 15 gpm - 24 hours of continuous pumping (5/24/03)

(15 gpm)(1,440 minutes/day) = 21,600 gpd

4. Well Pump Capacity: 13 gpm (observed output on 11/3/03)
(13 gpm)(1,440 minutes/day) = 18,720 gpd

5. Storage Capacity: (one-half of average daily demand)
One 96-gallon bladder tank
Effective Storage Volume: 1/3(96 gallons) = 32 gallons
Effective Storage Capacity: 32 gallons / 0.5 day = 64 gpd

8. Capacity of Iron and Manganese Treatment System:

A. Sodium Hypochiorite Feed System:

A 44-gpd diaphragm solution feed pump and a 35-gailon solution tank. The feed
system utilizes chlorine solution with a 5.25% chiorine concentration (52,500 ppm).

N1V1 = N2V2

Vi = required output of chemical feed pump
Ny =5.25% = 52,500 ppm

V2= 13 gpm — well pump output

N2 = 3 ppm = design dosage (oxidation only)

Vi = (13 gpm)}{3ppm)/ (52500 ppm) = 0.0007 gpm or 1.07 gpd

The 44-gpd solution feed pump is therefore adequate for the sodium hypochlorite feed
system. - :

B. Reaction Tanks:
Two reaction tanks in parallel; 12-inch diameter, 53-inch height
Volume of each tank: 26 gallons
Total reaction volume (including the 96-gallon bladder tank): 148 gallons
Total reaction time at well pump capacity (13 gpm): 11.4 minutes
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C. Capacity of Filters: \
Filter Units: Two filters in paraltel; 16 inches in diameter, 65 inches in height o \
Area = 1.4 fffilter \

Flow rate: 13 gpm (well pump capacity) or 6.5 gpmffilter
Filtration rate: 6.5 gpm / 1.4 f® = 4.6 gpm/f® (<7 gpmVit?, per mir)

- 7. Capacity of Cation Exchange Scftener:
Raw Water characteristics: Fe = 0.55 mg/L, Mn = 0.10 mg/L, Total Hardness = 70 mg/L

Resin Capacity provided: 10,000 gr removed / 5 Ib salt added (min)

Resin Volume provided: 4 cf

Softener unit: 16 inches in diameter; area = 1.4 ft*

Flow rate: 13 gpm (well pump capacity) = 18,720 gpd
Hydraulic Loading Rate: 13 gpm / 1.4 ft® = 9.3 gpm/ft? (< 14 gpm/ft’, per mfr)
Resin Capacity: (70 mg/L)(18,720.gpd) / (4 ch)(17.1 mg/L/gr/gal)

19,158 gr removed / cf resin (<20,000 gr/cf per Regulations)
The softener is therefore adequate for the water systenﬁ.

8. Existing services: Restaurant
Pizza (carry out)
Gift Shop
Construction Office
Cabinet Shop

This waterworks is limited by the total effective storage capacity. However, since it is a non-
community waterworks with a direct delivery system, it is being permitted for the existing building

with four businesses and a restaurarit.

R:\15b\eds.contQilville Office Park.eds

Page 4 of 4



VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE: April 30, 2003
WATERWORKS: Red Oak Café CERTIFIED CLASS: VI
'CiTY/COUNTY: Goochland County : TYPE: Transient Non-Community

LOGATION: . Take [-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 restaurant is on the southeast corner of the intersection of U. S.
Route 250 and Route 623.

OWNER: Goochland Realty, Inc.
1601 Hockett Road
Manakin-Sabot, Virginia 23103-2330
Contact Ms. Vernell Burton
(804) 784-5288

OPERATOR: Cayuga, Ltd.
1601 Hockett Road
Manakin-Sabot, Virginia 23103-2330
Contact Mr. Paul Cruser
(804) 784-2330 FAX: (804) 784-1972

PERMIT NUMBER: 4075060

DATE ISSUED: May 8, 2003
TREATMENT: fron and Manganese Treatment
SOURCE: Groundwater — one drilled well

DESIGN CAPACITY: Existing building with two businesses (restaurant and realty office)
DESCRIPTION OF SYSTEM:

This waterworks consists of a drilled well, iron and manganese treatment facilities, and two 44-galion
bladder tanks.

Well

The well is located in the grassy area on the right (south) side of the restaurant. It is about 4 feet from
the paved parking area, and about 30 feet from Route 623. No information is available on the well
construction except that it’hcludes steel casing that extends to a height approximately 3.5 inches
below the ground surface. The well head is protected by a 30-inch concrete well curbing with a
concrete cover. The top of the well curbing is approximately 6 inches above the ground surface.
There is a concrete floor poured inside of the concrete curbing, approximately 20 inches below grade.
A floor drain is provided. Appurtenances to the well at the well head include a sanitary seal, and a
plugged tee that could be modified to provide a sample tap or a blow-off.



Water is pumped from the well by submersible pump (unknown rating and horsepower) through
~approximately 50 feet of pipe (diameter unknown) to the bladder tanks, then through the treatment
fadilities, and into the distribution system. A pressure switch on the well discharge line just upstream

of the bladder tanks controls the operation of the well pump, but the settings are unknown.

The treatment facilities and the bladder tanks are housed in the mechanical room of the café. The
mechanical room is equipped with lighting, heat, and a locked entrance.

Storage Faéiiities

Appurtenarices to the two 44-gallon bladder tanks include a hose bib for draining the tanks, and a
pressure gauge.

Treatment Facilities

- The iron and manganese treatment facilities include:

s Airinjection (inside of the well curbing), '

« Afiberglass-reinforced plastic detention/air release tank (12-inch diameter; 36-inch height); and

s Two Kinetico ® filters in fiberglass-reinforced plastic housing (9- mch diameter, 54-inch height)
instalied in parallel, with Birm medla

The Birm media consists of a silica dioxide core with manganese dioxide bonded to the surface, and

some calcium dioxide. It has an effective size of 0.48 mm and a uniformity coefficient of 2.7. Filter
backwashing with unireated well water is automatic. The filter backwash water discharges to a
concrete pad outside of the mechanical room where the treatment units are housed.

EVALUATION OF THE SYSTEM

1. Present Population: 10 employees and 93 customers
*includes 1 employee for the realty office

2. Estimated Usage: 25 gpd/employee x 1G employees = 250 gpd
) 5 gpd/customer x 93 customers = 465 gpd
TOTAL: 715 gpd

3. Well Yield: - Unknown
4. Well Pump Capacity: Unknown

5. Storage Capacity: (one-half of average daily demand)
Two 44-galion bladder tanks

Effective Storage Volume: 1/3(44 + 44 gallons) = 29 galions

Effective Storage Capacity: 29 gallons = 58 gpd
0.5 days



6. Filtration Capacity: (3 gpm/ft))
Two 9-inch diameter filters installed in parallel
Filtration Area: 2(3.14159)(0.375)° = 0.88 ft?
0.88 ft* (3 gpm/ft’) = 2.65' gpm
. 2.65 gpm x 1,440 minutes/day = 3,816 gpd

This waterworks is being permitted for the existing building with two businesses until information
about the well yield and the well pump capacity is provided, and the need for additional storage
capacity is evaluated.






VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE: January 31, 2003

WATERWORKS: Royal Virginia Golf Club CERTIFIED CLASS: N/A
CITY/COUNTY: Goochland County TYPE: Transient Non-Community
LOCATION: |-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 0.2 miles to Three Chopt Road (Route 606). Go
south (left} on Three Chopt Road approximately 0.2 miles to Royal Virginia
Parkway (Route 679). Turn right onto Royal Virginia Parkway, and go
approximately 0.4 miles. The clubhouse will be on the right side of the road.

OWNER: Royal Virginia Goif Club L.L.C. Roreie Adcans
3016 Royal Virginia Parkway 4.5 - 204]
Louisa, Virginia 23093 '

OPERATOR: Royal Virginia Golf Club
' , : Attention: Mr. Chip Edwards, Manager
300 Lee Avenue
Highland Springs, Virginia 23075 ,
- (804) 737-0573 FAX: (804) 737-8202

PERMIT NUMBER: 4075701

DATE ISSUED: February 10, 2003
TREATMENT: None
SOURCE: Groundwater — one drilled well

DESIGN CAPACITY: Existing clubhouse

DESCRIPTION OF SYSTEM:
This waterworks consists of a drilled weil aﬁd'a 32-gallon bladder tank.
Well

The well is located in the grassy area on the right side of the clubhouse parking lot. It is constructed
from a 9 7/8-inch hole drilled to a depth of 72 feet, with a 6-inch hole extended from 72 feet to 404 feet
in depth. Bedrock was encountered at a depth of 71 feet. Six-inch steel casing was installed from +1
to 72 feet in depth, and the well was grouted with neat cement from ground level to 72 feet in depth.
The well yielded 10 gpm after being pumped continuously for 8 hours, with 34 feet of drawdown, in @
test conducted on September 27, 2000.



The well casing is protected by a 3p-inch concrete weli curbing with a concrete cover that is set.directly
on the ground surface around the welt head. Fiberglass insulation is packed inside of the concrete
curbing. Appurtenances to the well at the well head include a sanitary seal, a screened vent, a

. plugged tee that can be used as a blow-off, and a check valve.

Water from the well is pumped by a submersible pump of unknown capacity and horsepower to the
bladder tank, and then to the distribution system. A pressure switch near the bladder tank on the well
discharge line controls the operation of the well pump. '

The bladder tank is housed in'a .basement area of the clubhouse, which is accessed through a trap
door in the floor of the employees’ restroom.

Storage

The 32-gallon bladder tank is equipped with a hose bib for sampling and for draining the tank, and a
pressure gauge. : .

EVALUATION OF THE SYSTEM

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

1. Present Population: 3 employees and about 100 customers

2. Estimated Usage: 25 gpd/employee x 3 employees = 75 gpd
5 gpd/customer x 100 customers = 500 apd
' Total; 575 gpd

3. Well Yield: _ (0.5 gpmV/ERC) _
10 gpm — continuous pumping for 8 hours (2000)
10 gpm @ 0.5 gpm/ERC =20 ERCs or 8,000 gpd

4. Well Pump Capacity: Unknown

5. Storage Capacity: (200 gallohstRC)
One 32-gallon bladder tank

Effective Storage Volume: 1/3(32 gallons) = 11 gallons
Effective Storage Capacity: 11 gallons @ 200 galions/ERC
' =0.05 ERCs or 20 gpd '

20 gpd @ 25 gpd/employee = 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 clubhouse
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

WATERWORKS NAME:

COUNTY/CITY:

LOCATION:

. OWNER:

OPERATOR:

PERMIT NUMBER:

EFFECTIVE DATE:

TYPE OF TREATMENT:

SOURCE:
DESIGN CAPACITY:

DATE: December 29, 2004

St. Catherine’s School CERTIFIED CLASS: N/A
Athletic Complex
Goochland County TYPE: Transient Non-Community

West on River Road, approximately 0.5 miles beyond wheré it
crosses over Route 288. The entrance to the athletic complex is
on the right (north) side of River Road.

St. Catherine’s School

6001 Grove Avenue

Richmond, Virginia 23226 .0 u. tecmer of Fataeq ond Bptrotene for2¢/a3)
Contact Mr. Shane-W--Fippett, Assistant Head felLFiﬁaﬁemH‘cﬁarrs

Phone: 804-288-2804

Sydnor Hydro, Inc.

P. O. Box 27186

Richmond, Virginia 23261

Contact Mr. W. S. Shaw, P.E., Senior Project Manager
Phone: 804-643-2725 Ext. 226

Mr. Louis Edward Hanford (Class ill)

401203 4075703

10/03/03  01/07/05

Iron and Manganese Treatment

Groundwater — one drilled wel!

Concession and Maintenance Building

DESCRIPTION OF SYSTEM

This waterworks includes a drilled weli, iron and manganese treatment, a 1,500-gallon gravity
storage tank, two 1-HP booster pumps, a 119-gallon bladder tank, and approximately 180 feet
of 1.5-inch PVC waterline, with appropriate appurtenances.

Well

The well is located in the vicinity of the Concession and Maintenance Building, which is
approximately 1,800 feet (0.33 miles) from the entrance to the athletic complex. The well was
constructed from a 10-inch hole drilled to a depth of 60 feet, with a 6-inch hole extended from 60
feet to 1,000 feet in depth. The well was cased with 6-inch steel casing from +2 feet to 60 feet
in depth, and was grouted with benseal from ground level to 60 feet in depth. Bedrock was
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encountered at a depth of 60 feet. The well yielded 1.3 gpm with 600 fest of drawdown after 24
hours of continuous pumping in a test conducted on August 26, 2003.

Appurtenances to the well at the well head include a pitless adapter unit, a sanitary well cap with a
screened vent, an air line for determining the depth of water in the well, and a 6-ft x 6-ft x

B-inch concrete pad. A 3/4-HP submersible well pump, rated at 2.3 gpm @ 493 feet TDH,
conveys the water through approximately 180 feet of 1.5-inch PVC waterline to the treatment and
storage facilities. The operation of the well pump is controlied by electrodes in the gravity storage
tank. The gate valve on the well discharge line is throttled to limit the output of the well pump to
2.7 gpm. ' '

The well pump is set at a depth of 462 feet. A low water level electrode installed in the well will

automatically shut off the well pump if the water level falls to that depth. Another electrode will
allow the well pump to be reactivated if the water level in the well rises to a depth of 300 feet.

Concession and Maintenance Building

“The iron and manganese freatment facilities, the storage tanks, and the booster pumps are
housed in the 30-ft x 38-ft x 10-ft Athletic Storage Room in the Concession and Maintenance
‘Building. A chain link fence separates the waterworks facilities from the main portion of the -
room. Within this room, the well discharge line is equipped with a pressure relief vaive, a check
valve, a discharge meter, a screened blow-off downstream of the meter, a pressure gauge, and
a gate valve. An H-O-A switch for the well pump is also provided. The room includes lighting,
heat, and a lockable entrance.

Treatment Facilities

A cartridge filter (4.5-inch diameter, 9%-inch height) with activated carbon media is installed
upstream of the iron and manganese treatment facilities. '

The softener (7-inch diameter, 44-inch height) includes 0.5 ft* of high capacity resin, and has a
manufacturer’'s rated hydraulic capacity of 7 gpm/it>. The actual hydraulic loading rate is 9.3
gpm/ft® at the well ptimp output of 2.5 gpm. The brine tank for regenerating the resin with
sodium chloride is 18 inches in diameter and 33 inches in height. Water for backwashing and
regenerating the resin is supplied by the 1,500-gallon gravity storage tank. The design flow
rates are 1.9 gpm (7.1 gpm/ft®) for the backwash, 0.4 gpm (1.5 gpm/ft®) for the brine rinse, and
1.3 gpm (4.8 gpm/ft?) for the rapid rinse. The backwash and regeneration water is discharged to
an on-site septic tank-drainfield system.

The hypochlorination unit oxidizes the remaining iron and manganese ions. It includes a
50-gallon polyethylene solution tank and an 11-gpd diaphragm feeder. The injection point for
the chlorine solution is downstream of the softener. Settling of the precipitated ions occurs in

the 1,500-gallon gravity storage tank.

Storage Facilifies

The 1,500-galion (5.33-ft diameter, 10.08-ft height) polyethylene gravity storage tank has an
effective storage volume of approximately 1,377 gallons. The “well pump on” and "well pump
shut off” electrodes are set at 8.0 feet and 9.0 feet, respectively, above the tank bottom. The
“pbooster pump shut off’ and “booster pump restore” electrodes are set at 0.75 feet and
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- 1.67 feet, respectively, above the tank boftom. Appurtenances to the gravity storage tank include
a screened vent, a 16-inch diameter manway with a lever lock cover, a screened drain, and a
screened overflow.

The 119-gallon bladder tank has a diameter of 23.5 inches and a standing height of 76.5 inches.
The height of the pressure vessel is approximately 69 inches, Appurtenances to the bladder
tank include a pressure gauge, a sample tap, a snifter valve for manual air addition, and a drain.

Booster Pumps

Two 1-HP booster pumps, installed in parallel, transfer water from the 1,500-gallon gravity

- storage tank to the 119-gallon bladder tank, and then into the distribution system. -Each pump is

rated at 25.5 gpm @ 140 feet TDH. When operating together, they have a rated capacity of 52

gpm @ 138 feet TDH. The booster pumps are controlled by pressure switches installed near

the bladder tank. The lead pump operates at pressures of 50-70 psi, and the lag pump

operates at pressures of 45-65 psi. Appurtenances to the booster pumps include gate valves

on the suction and discharge lines for each pump, a check valve on the discharge line for each

pump, an H-O-A switch for each pump, and automatic alternation after each pumping cycle. . |

Sample Taps

Sample taps are installed on the well discharge line near the pressure relief valve (untreated
water), on the influent line to the gravity storage tank (treated water), and at the bladder tank.

Backflow Preventer

A reduced pressure zone {(RPZ) backflow prevention device is installed on the waterlihe
between the bladder tank and the plumbing fixdures in the Concession and Maintenance
Building. The drainage pipe is connected to the drain line for the gravity storage tank.

EVALUATION OF THE SYSTEM

—
.

Design Water Usage: 455 gpd (average) on weekdays
1,700 gpd (peak) on tournament days
13 gpm — peak hour usage (based on actual water usage)
(13 gpm)(60 minutes/hr) = 780 gallons

2. Well Yield: 1.3 gpm for 24 hours of continuous pumping
(1.3 gpm}(1,440 minutes/day) = 1,872 gpd

Well F’ump Capacity: 2.7 gpm @ 450 feet TDH (well pump is throttled)
(2.7 gpm)(1,440 minutes/day) = 3,888 gpd

s-‘) .

4. Booster Pump Capacity: Two 1-HP booster pumps installed in parallel
Each pump is rated at 25.5 gpm @ 140 feet TDH
They are rated at 52 gpm @ 138 feet TDH operating together
(62 gpm)(1,440 minutes/day} = 74,880 gpd
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5. Storage Capacity: One 1,500-gallon gravity storage tank ~
(Effective storage volume: 1,377 gallons)
One 118-galion bladder tank

Effective Storage Volume: 1,377 + 1/3(119) = 1,417 gallons
Effective Storage Capacity: 1,417 gallons / 0.5 days = 2,834 gpd

6. Capacity of Iron and Manganese Treatment System:

. A. Cation Exchange Softener

Raw Water characteristics: Fe = 0.77 mg/L, Mn = 0.054 mg/L,

Total Hardness = 32 mg/L
Resin Capacity provided: 10,000 gr removed / 3 Ib sait added (min)
Resin Volume provided: 0.5cf
Softener unit: 7 in diameter; 4 in height; area = - 0.27 i
Flow rate: 2.5 gpm (observed capacity of the well pump) 3,600 gpd
Hydraulic Loading Rate = 2.5 gpm / 0.27 ft? = 9.3 gpm/ft?
The softener exceeds the hydraulic loading rate recommended by the
manufacturer.
Resin Capacity = (32 mg/L)(3,600 gpd) /(0.5 ¢f)(17.1 mg/L/gr/gal)

= 13,474 gr removed / cf resin (< 20,000 gr/cf per Regulations)

B. Sodium Hypochlorite Feed System:

One 11-gpd diaphragm solution feed pump and a 50-gallon solution tank. The |
feed system utilizes chiorine solution with a 12.5% chlorine concentration

(125,000 ppm).
N1V1 = Nsz
V, = required output of chemical feed pump
Ny =12.5% = 125,000 ppm
V; = 2.5 gpm — maximum output of the well pump
Nz = 7.5 ppm = max. dosage
V= (7.5)(2.5) / 125,000 = 0.00015 gpm or 0.22 gpd

The 11-gpd solution feed pump is therefore adequate for the sodium hypochlorite
feed system

7. Delivery Capacity: Well pump capacity + storage capacity .
2.7 gpm (60 minutes/hour) + 1.417 gallons = 1,579 gph
The delivery capacity exceeds the peak hour demand of 780 gph.

This waterworks is adequate to serve the Concession and Maintenance Building.
RAPDISBAEDS.OPR\St Catherine's Athletic Complex.doc
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WATERWORKS:
CITY/COUNTY:

LOCATION:

OWNER:

OPERATOR:

PERMIT NUMBER:
DATE ISSUED:
TREATMENT:

SOURCE:

VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE: February 19, 2003

Satterwhite's Restaurant CERTIFIED CLASS: N/A

Goochland County TYPE: Transient Non-Community

Take 1-64 West from Richmond to Exit 173 (Manakin/Rockville exit). Tum left
{south) onto Route 623. Go approximately 1.1 miles and turn right (west) onto
U. 8. Route 250. The restaurant is approximately 0.75 miles down U. S. Route
250, on the right hand side (northwest corner of the intersection of U. S. Route
250 and Route 621).

Ms. Joan N. Satterwhite
2106 Rockville Road
Rockuville, Virginia 23146
(804) 749-3315

Bear Enterprises, Inc.

c/o Satterwhite’s Restaurant

116 Broad Street Road

Manakin-Sabot, Virginia 23103

Contact Mr. Fred Snyder, President

(804) 784-530T  1gu-\99y or 3391324

4075714

March 3, 2003

None

Groundwater — one drilled weli

DESIGN CAPACITY: Existing restaurant

DESCRIPTION OF SYSTEM:

This waterworks consists of a drilled wali and 5-gallon bladder storage tank.

Well

The welt is located in a grassy area about 6 feet north of the gravel parking lot on the west side of the
restaurant, and about 120 feet west of the restaurant. No information is available on the construction
of the well, except that it includes 4-inch steel casing. The well casing is protected by a 30-inch
diameter concrete well curbing with a concrete cover. The top of the well curbing is about 20 inches
above grade, and the top of the well casing is about 18 inches above grade. A small electrical heater

is insialled in the curbing. Appurtenances to the well include a sanitary seal and screened casing vent.



Water from the well is pumped by a submersible pump (unknown HP and rating) to the bladder
storage tank and/or to the distribution system. A pressure switch on the well discharge piping just
downstream of the connection to the bladder tank controls the operation of the well pump. The
operating range is 28-48 psi. The weli discharge piping includes a plugged blow-off and a gate valve
prior to the connection to the distribution system. A 5-micron filter (3.5-inch diameter, 31-inch height)

for particulate removal is installed in the well discharge piping in the utility room where the water supply

piping enters the restaurant.

Storage Facility

~ The 5-gallon bladder tanK is lnstatled inside of the concrete well curbing. Itis equipped with a pressure
gauge.

EVALUATION OF THE SYSTEM
1. Present Population: 7 employees and about 200 customers
2. Estimated Usage: 25 gpd/employee x 7 employees = 175 gpd
5 gpd/customer x 200 cusiomers = 1,000 gpd
TOTAL: 1,175 gpd

3. Well Yield: Unknown
4. Well Pump Capacity:  Unknown

5. Storage Capacity: {one-half of average daily demand}
One 5-gallon bladder tank

Effective Storage Volume: 1/3(5 gallons) = 1.7 gallons
Effective Storage Capacity: 1.7 gallons = 3.4 gpd
0.5 days :

3.4 gpd @ 25 gpd/employee = 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 information about the well yield and well pump capacity are provided, and the need
for additional storage capacity is evaluated



VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE: February 13, 2003

WATERWORKS: Seibert's Oilville BP CERTIFIED CLASS: VI
- CITY/COUNTY: Gooch!and'County | TYPE: Transient Non-Community
LOCATION: I-64 West to the Qilville exit (Route 617). Go south (left) on Route 617

approximately 0.5 miles to U. 8. Route 250. The gas station/convenience
- store/fast food restaurant is on the left hand side, at the intersection of Route
617 and U. S. Route 250.

OWNER: Manchester Marketing

9327 Midlothian Turnpike, #2B
icheond  Midiothian, Virginia 23235
o Contact Mr. John Seibert, President
e 31 (804) 276-3728
T @ehwd Buthsaen -

AGENT: Aero Associates -
3950 Monza Drive
Richmond, Virginia 23234- 4222
Contact Mr. Jay Lowden
(804) 405-5200

OPERATOR: Sydnoer Hydro, inc.
Contact Mr. Clifton L. Parker, IV, P.E. ~ Classﬁ'jn:
(804) 643-2725, Ext. 226

PERMIT NUMBER: 4075600

DATE ISSUED: February 26, 2003
TREATMENT: Iron and Manganese Treatment
SOURCE: Groundwater — one drilled wé!i

DESIGN CAPACITY: Existing Service Station/Convenience Store/Fast Food Restauraﬁt
éESCRtPTlON OF SYSTEM:

This waterworks consists of a drilled well, iron and manganese treatment, and two bladder tanks.

Well

The well is located in the grassy area between the gas pumps and Route 617. It was constructed from

a 10-inch hole drilled to a depth of 68 feet, and a hole (probably 6-inch) extending from 68 feet to 400

feet in depth. Bedrock was encountered at a depth of 58 feet. Six-inch steel casing was instalied from
+1 feet to a depth of 68 feet. The well was grouted with neat cement from ground level to 50 feet in



2.

depth, and it is believed that the annular space around the casing was sealed with bentonite from 50 ¢
feet to 68 feet in depth. This well yielded 15 gpm after one hour of continuous pumping in May 1995.

The weli is enclosed in a 30-inch concrete well curbing with a concrete cover. Appurtenances to the
well at the well head include a sanitary seal, a screened casing vent, and a plugged tee that may be
adapted for use as a blow-off. Fiberglass insulation has been placed in the well curbing for freeze
protection.

Wateris pumped from the well by a submersible pump (unknown HP and rating) through
approximately 100 feet of pipe (diameter unknown) to the two bladder tanks, then through the
treatment facilities, and into the distribution system. A pressure switch on the well discharge line near
the bladder tanks controls the operation of the well pump. The well pump is set to operate at a
pressure range of 40-60 psi at the pressure switch. The well pump had an output of 5.5 gpm during

" an instantaneous reading on January 16, 2003.

\
|
- The treatment facilities and bladder tanks are housed in the office of the gas station/convenience -
storeffast food restaurant. The office is equipped with lighting, heat, and a locked entrance. : '
Appurtenances to the well in this room include a discharge meter, a sample tap, a check valve, and a ‘
pressure gauge. |

Storage Facilities

Appurtenances to the 34-gallon and 36-gallon bladder tanks include a hose bib for sampling and for
draining the tanks, a liquid pressure relief valve, and a pressure gauge. A shutoff valve is installed on
the waterline between the bladder tanks.

Treatment Facdilities

-“The iron and manganese treatment facilities include air injection (upstream of the bladder tanks), two
parallel detention/air release tanks (each & inches in diameter and 38 inches in height) and two parallel-
filters with calcite media. Each filter is 13 inches in diameter and 54 inches in height. Untreated well
water is used to backwash the filters. The filier backwash water discharges to the floor drainage
hoiding tank.

EVALUATION OF THE SYSTEM

1. Present Population: 18 employees, 1,450 customers at the convenience store, and 225
customers at the fast food restaurant

2. Estimated Usage: 25 gpd/employee x 18 employees = 450 gpd
5 gpd/fast food customer x 225 customers = 1,125 gpd

1 apd/store customer x 1,450 customers =_ 1,450 gpd

Total: 3,025 gpd

3. Well Yield: 15 gpm - one hour of continuous pumping {1995)
: 15 gpm x 1,440 minutes/day = 21,600 gpd

4. Well Pump Capacity: 5.5 gpm -- instantaneous reading on 1/16/03
' 5.5 gpm x 1,440 minutes/day = 7,920 gpd



3. Stofagé Capacity: (one-half of average daily demand)
One 36-gallon and one 34-gallon bladder tank

Effective Storage Volume: 1/3(36 + 34 galldns) =23 gallons
Effective Storage Capacity: 23 gallons = 46 gpd
0.5 days :

46 gpd @ 25 gpd/employee = 2 employees

6. Filtration Capacity: ~ (3gpmift)

Two 13-inch diameter filters '
Filtration Area: (3.14159)(0.54)*(2 filters) = 1.84 #®
1.84 ft* (3 gpm/ft’) = 5.5 gpm

5.5 gpm x 1,440 minutes/day = 7,920 gpd

. This .,watennforks would be limited by the total effective storage capacity to a maximum population of 2
employees. However, it is being permitted for the existing gas station/convenience storeffast food
restaurant until the need for additional storage capacity is evaluated.






VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE: March 31, 2003

- WATERWORKS: Sycamore Creek Golf Course CEIRTIFIED CLASS: v
CITY/COUNTY: Goochland County TYPE: Transient Non-Commumnity
LOCATION: | Take i-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 0.70 miles, and turn right (north) onto
Route 621. Go approximately 0.1 miles on Route 621. The entrance to the golf
course club house is on the right side of the road. -

OWNER: Mid-Atlantic Golf, Inc.
1991 Manakin Road
Manakin-Sabot, Virginia 23103
Contact Mr. Robert H. Pratt, Vice-President
(804) 784-3544 FAX: (804) 784-1204

OPERATOR: Mr. Robert H. Pratt
' (804) 784-3544

PERMIT NUMBER: 4075780

DATE ISSUED: April 9, 2003
TREATMENT: [ron and Manganese Treatment
SOURCE: Groundwater — one drilled well

DESIGN CAPACITY: Existing clubhouse
DESCRIPTION OF SYSTEM:

This waterworks consists of a drilled well, iron and manganese treatment facilities, and a 20-gallon
bladder tank.

Well

The well is located on the left side of the clubhouse, in a corner of the paved parking area. No
information is available on the well construction except that it includes PVC weli casing that extends
approximately 5.25 inches above the pavement. Appurtenances to the well at the well head include a
pitless adapter unit. '

Water is pumped from the well by a %-HP submersible pump reportedly rated at 8 gpm through
approximately 100 feet of pipe (diameter unknown) to the bladder tank, then through the treatment
facilities, 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 is set to operate at a pressure
range of 30-50 psi at the pressure switch.



The treatment facilities and the bladder tank are housed in the storage room for the snack bar in the
clubhouse. The storage room is equipped with lighting, heat, and a locked entrance. Appurtenances
to the well discharge line in this room include a valved blow-off and a shut-off vaive, both located
downstream of the bladder tank.

Storage Facilifies

Appurtenances to the 20-gallon bladder tank include a hose bib for sampling and draining the tank, a
liguid pressure relief valve, and a pressure gauge.

Treatment Facilities

The iron and manganese treatment facilities include:

Alr injection (upstream of the bladder tank),

A fiberglass reinforced plastic detention/air release tank (7.5-inch dlameter 35-inch height);
A fiberglass reinforced plastic filter (9-inch diameter, 55-inch height) with birm media; and
A sodium ion exchange unit {9-inch diameter, 44-inch height).

@

a & 9

The birm material consists of a silica dioxide core with manganese dioxide bonded to the surface, and
some calcium dioxide. It has an effective size of 0.48 mm and a uniformity coefficient of 2.7.
Untreated well water is used to backwash the filter. The filter backwash water and the ion exchange
backwash water discharge to a septic tank/drainfield system. The ion exchange unit has a design flow
of 6 gpm.

Bypass piping is provided for the air injection unit, and for the filter.

EVALUATION OF THE SYSTEM

1. Present Population: 20 employees and 200 golfers
2. Estimated Usage: ' 25 gpd/employee x 20 employees = 500 gpd
5 gpd/golfer x 200 golfers = 1,000 gpd
' TOTAL: 1,500 gpd
3. Well Yield: Unknown

4. Well Pump Capacity: 8 gapm
8 gpm x 1,440 minutes/day = 11,520 gpd

5. Storage Capacity: (one-half of average daily demand)
One 20-gallon bladder tank

Effective Storage Volume: 1/3(20 gallons) =7 gallons
Effective Storage Capacity: _7 gallons = 14 gpd
0.5 days

ot



6. Filtration Capacity: (3 gpm/ﬁa)
One 9-inch diameter filter
Filtration Area: (3.141 59)(0.37'5)2 = 0.44 ft*
0.44 ft* (3 gpmV/ft’) = 1.3 gpm
1.3 gpm x 1,440 minutes/day = 1,872 gpd

7. lon Exchange Capacity: The unit is designed for a flow of 6 gpm
6 gpm x 1,440 minutes/day = 8,640 gpd

This waterworks is being permitted for the existing golf course clubhouse 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: February 12, 2003

WATERWORKS: - Tanglewood Ordinary CERTIFIED CLASS: N/A
CITY/COUNTY: Goochland County TYPE: Transient Non-Community
LOCATION: On Patterson Avenue (Route 6), approximately 10.2 miles west of its

intersection with River Road (Route 850), and approximately 0.7 miles west of
the elevated water storage tank at James River Correctional Center. The
Tanglewood Ordinary restaurant is a big log cabin on the right side of the road.

OWNER: James River Ordinaries, inc
2210 River Road West
Maidens, Virginia 23102
" Contact Mr. Jim Hardwick
(804) 556-3284

OPERATOR: ‘Same as above

" PERMIT NUMBER: 4075790

C40 - s9e4

DATE ISSUED: " - February 21, 2003
TREATMENT: None
SOURCE:. Groundwater — one drilled well

DESIGN CAPACITY: Existing restaurant and restaurant office

DESCRIPTION OF SYSTEM:
This waterworks consists of a drilted well and an 86-gallon bladder tank.

Well

‘The well is located in the partially cleared area on the north (right) side of the auxiliary parking lot,
which is located on the west side of the restaurant. It is enclosed in a 24-inch concrete well curbing
with a 30-inch concrete cover. The top of the well casing is about 20 inches below the surface of the
ground, and the top of the well curbing is about 1.5 inches above the ground surface. No information
is known about the construction of the well, except that it is a drilled well with 8-inch PVC casing. The .

well is equipped with a sanitary seal.

Water from the well is pumped by a submersible pump (HP and rating unknown) approximately 200

~ feet (pipe material and diameter unknown) to the bladder tank, and then to the distribution system. A
pressure switch on the well discharge line near the bladder tank controls the operation of the well

pump, but the control settings are unknown.



Storage Facilities

The 86-gallon bladder tank is housed in the baseméht of the restaurant. Appurtenances to the bladder
tank include a hose bib for sampling and for draining the tank, and a pressure gauge. The basement
area is equipped with lighting, heat, and a locked entrance.

Treatment Facilities

A pamculate fllter (8-inch diameter, 48-inch height), that is located be5|de the bladder tank, is not in

- service.

EVALUATION OF THE SYSTEM

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

1. Present Population: 12 employees and about 500 cuistomers

2. Estimated Usage: - 25 gpd/employee x 12 employees = 300 gpd
2 qulcustomer x 500 customers. = 2,500 gpd -
Total: 2,800 gpd

3. Well Yield: Unknown

- Well Pump Capacity: - Unknown
4. Storage Capacity: (200 gallons/ERC)

One 86-gallon bladder tank

Effective Storage Volume: 1/3(86 gallons) = 29 gallons
Effective Storage Capacity: 29 gallons @ 200 gallons/ERC
=0.15 ERCs or 60 gpd
60 gpd @ 25 gpd/employee = 2 employees

This Waterworks would be limited by the total effective storage cépacity to a maximum population of 2
employees. However, it is being permitted for the existing restaurant and restaurant office until
information about the well yield and the weil pump capacity are provided, and the need for additional

storage capacity is evaluated.



VIRGINIA DEPARTMENT OF HEALTH
ENGINEERING DESCRIPTION SHEET

DATE: August 15; 1005
WATERWORKS NAME: Westview on the James CERTIFIED CLASS: N/A
COUNTYICITY: Goochland County TYPE: Transient Non-Community

LLOCATION: Go west on Patterson Avenue (Route 6) to Route 600, which is
approximately 17.6 miles west of its intersection with River Road
(Route 650), and approximately 3.2 miles west of its intersection
with U. S. Route 522 North at Goochland Courthouse. Turn south
(left) on Route 800, and go approximately 4.9 miles to Route 643.
Turn south (right) on Route 643 to reach the camp entrance and
the camp office.

OWNER: Westview, Inc.
Contact: Mr. John A. Edwards, Camp Director
1231 Westview Road
Goochland, Virginia 23063
Phone: (804) 457-;&;4‘10; Fax: {804) 457-2178

OPERATOR: Mr. Kenny Morris, Maintenance
S Phone: (804) 457—%10; Fax: (804) 457-2178
PERMIT NUMBER: 4075920 401405 Amended

EFFECTIVE DATE: 02/26/05 04/07/05 08/24/05

TYPE OF TREATMENT: Chlorination
SOURCE: Groundwater - two drilled wells

DESIGN CAPACITY: Existing Camp Facilities
DESCRIPTION OF SYSTEM

The system consists of two drilled wells, chlorination facilities, and a 30,000-gallon standpipe.

Wells ,
To reach the wells, continue south on Route 600 approximately 1.0 miles beyond its intersection

with Route 643. The wells are located on the right side of the road, in a fenced pasture
belonging to the campground. No livestock utilize the pasture. The wells are approximately 300

feet apart. :

Weli No. 1

This well was constructed in 1975 from a 10-inch hole drilled to a depth of 183 feet, and a 6-inch
hole extending from 183 feet to 485 feet in depth. Bedrock was encountered at a depth of 183
feet. Six-inch steel casing was installed from +1 feet to 183 feet in depth. t is believed that the
well was sealed with bentonite from 50 feet to 183 feet in depth. The well was grouted with neat
cement from ground level to a depth of 50 feet. The estimated yield of the well at the time of
drilling was 10 gpm, but no yield and drawdown test was conducted.
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Appurtenances to the well include a sanitary seal, a screened casing vent, a gate valve, a check N
valve, a sample tap, a meter, and a plugged tee that may be used as a blowoff. The well and its Y
appurtenances are housed in a 62" x 6'2° x 80" frame and siding well house. The building is X
equipped with light, a locking entrance, and an overhead access for the weli pump. Heat tape is 5

used for freeze protection. SN

Well No. 2

This well was constructed in 1980 from an 11-inch hole drilled to a depth of 184 feet, and a 6-inch
hole extending from 184 feet to 400 feet in depth. Bedrock was encountered at a depth of 181
feet. The water aguifer began at a depth of 260 feet. Six-inch steel casing was installed from +2
feet to 184 feet in depth. The well was sealed with bentonite from 50 feet to 184 feet in depth,
and grouted with neat cement from ground level to 50 feet in depth, This well yielded 7 gpm after
48 hours of continuous pumping in a test completed on August 30, 1980.

Appurtenances to the well include a sanitary seal, a screened casing vent, a gate valve, a check
valve, a sample tap, a meter, a drawdown gauge, and a valved blowoff. The well and its
appurtenances are housed in a 7’2" x 72" x 8'0" frame and siding well house. The building is
equipped with light,a locking entrance, and an overhead access for the well pump. Heat tape is
used for freeze protection.

Operation of the Well Pumps

The 30,000-gallon steel standpipe is approximately equidistant from the two wells. The operator

can manually select either Well No. 1 to operate or both wells to operate simultaneously. Water

from each well is pumped by a submersible pump (HP and rating unknown) through .
approximately 150 feet of 2-inch PVC pipe to the elevated storage tank. Float switches in the {
30,000-gallon standpipe set at 32.0 feet and 33.0 feet, respectively, above the bottom of the tank

activate and cut off the well pump(s). - _

A pressure gauge on the waterline at the Camp Director's home enables him to know when there
is low pressure in the distribution system, and possibly an operational problem with the well

pumps.

Treatment Facilities _

A sodium hypochlorite feed system is installed in each well house for disinfection. Each
hypochlorination system includes a 35-gallon polyethylene solution tank and a diaphragm pump
rated for 12 gpd at maximum feed rate setting and 100 psi discharge system pressure. The
chemical feed pumps are controlled by the float switches in the 30,000-gallon standpipe which
control the operation of the well pumps. Chlorine solution is injected into the well discharge
lines just downstream of the water meters. Sample taps are provided upstream and
downstream of the injection points.

Storage Facilities

The 30,000-gallon standpipe is 12 feet in diameter and 34 feet in height. The tank is equipped
with a screened vent, a 2’ x 2' framed access manhole with overlapping lid on top, a valved drain
pipe, and a screened overflow pipe with a concrete splash block undemeath. The inverts for the
fill and discharge pipes are set 1.0 foot above the bottom of the tank. Thus, the total effective
storage capacity is 27,070 galions.

Distribution System (
The water mains are 4-inch PVC pipe. The branch lines are 3-inch and 2-inch PVC pipe. The
system has not been designed for fire protection, and fire hydrants are not provided. The

waterlines were installed when the camp was constructed.
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. Well Yield:

. Summer Population:

Existing Connections:

EVALUATION OF THE SYSTEM

40 residential staff, 33 non-residential staff, 150 dormitory campers
50 tent campers, and 40 pool members

12 - the Administration Building, the Maintenance Building, the

- Director's home, the Minister's Cabin, the Homestead Lodge, the

Estimated Usage:

. Well Pump Capacity:

Lakeside Lodge, the Lakeside Lodge Kitchen, the swimming pool,
the two bathhouses, the activity shelter, and the Dining Hall

40 residential staff @ 50 gpd/staff = 2,000 gpd
33 non-residential staff @ 25 gpd/staff =  825gpd
150 dormitory campers @ 50 gpd/camper = 7,500 gpd
50 tent campers @ 30 gpd/camper = 1,500 gpd
40 pool members @ 5 gpd/member = 200gpd

TOTAL: 12,025 gpd

Use peak factor of 4 for peak hour
Peak Hour: (4)(12,025 gpd)/(24 hr/day) = 2,004 gallons/hr

. Well No. 1: Unknown

Weli No. 2: 7 gapm — 48 hours of continuous pumping in 1980
TOTAL: 7 gpm

7 gpm x 1,440 minutes/day = 10,080 gpd

Weil No. 1: 3.5 gpm (observed output on 6/29/05)
Well No. 2: 8 gpm (observed outpuit on 6/30/05)

- TOTAL: 11.5 gpm

. Storage Capacity:

27,280

11.5 gpm x 1,440 minutes/day = 16,560 gpd

One 30,000-galion standpipe
Effective storage volume - 27,070 gallons

The recommended storage capacity is one-half day’s usage.
(27,070 gallons)/(0.5 days) = 54,140 gpd

. Peak Delivery Capacity: Transfer Capacity = well pump (lowest single well in operation)

+ effective storage
= (3.5 gpm){B0 min/hr) + 27,070 gallons
= 27,280 gallons-peak hour
gallons Peak Delivery Capacity > 2,004 gallons Peak Hour Demand

The previous permit was issued on February 26, 2003 for the existing camp facilities. Based on
the above evaluation, the permitted capacity is limited to the existing camp facilities until
information about the well yield for Well No. 1 is provided.

R:\i5hieds.oprMWestview on the James-2005
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APPENDIX B
Water Agreement between the

Commonwealth of Virginia Department of Corrections
and the County of Goochland



o COMMONWEALTH OF VIRGINIA
"DEPARTMENT OF CORRECTIONS

.. AND
COUNTY OF. GOOCHLAND VIRGINIA

—-MEMORANDUM OF AGREEMENT

* THIS AGREEMENT, made thls 2 3”Q'of ¢E§2!§1989 by and betweeni*:

the County of Goochland, party of the, flrst part herelnafter

_.[rnferred to as County,. and the Department of Correctlons,
.-Commonwealth of Vlrglnla, party of the Second part heremnafter' _
referred to as "Department"JS A

éiw I TN E ss E T H-__t,f

"mimg

'7f'gerviag’theiedo_}°:;
”rGoochland 1nclud1ng facxlltles owned by Goochlacd the Deéartment .
L and ‘the Commonwealth of Vlrglnla'{“' S

WHEREAS .ln order to correct exlstlng dlfflcultles w1th such

..system and to lnsure 1mproved serv1ces 1n thlS area for 1ts'5

tustomers,-“County“ de51res to construct addltlonal water storage N

faCllltles in thls au:e‘—za-'f )

WﬂEREAS,,to 1nsure that the fa0111t1es ooer tea by the
'Depar ment, the Commonwealth of Vlrglnla (J Sargeant Reynolds”‘
Community College) and ‘the' "County" itself have adequate water"
serv1ce for the future, the "Departnment". and the “County" have;

- -
t

determlned that it igiin thelr st lnterests to jOln in’ a. :
cooperative effort; - |

.WHEREAS County" has also determlned that 1t would: be in- the
best lnterests of the residentg located in the Goochland

Courthouse and surrounding area, including the facilities of the

Department; and

he owner_and operator of -a water systemﬁ;'




\.’-.‘ .

' WHEREAS, the partles deSLre to set Fforth hereln tnelr termsti

“f;dof an agreement for thelr mutual advantage-

IN CONSIDERATION OF the mutual covenants and promlses
:;fecontalned hereln, the partles agree as follows-.

RO T : The Department hereby agrees to prepare a Deed of

"fEasement to a srte upon such terms and condltlons as it may deemfﬁa I

ﬂproper,-for the purpose of the bulldlng of ‘a: 100 OOO gallon
Lfelevated water storage tank and to connect same to the water

T'dlstrlbutlon system serv1ng the Vlrglnla Correctlonal Center forh'

"7.QfWomen.ﬁ Any such Slte shall be of a dlmensxon determlned by SRR

o County“ to be necessary for the constructlon and operatlon of afﬂ?,

1fwater storage tank based upon the requlrements of the State o

'1fDepartment of Health 1n thelr permlttrng process w1th such 51te

-i“y}not exoeedlng 300 feet by 400 feet in. dlmen51ons.f

7~.'2 The Deed of Easement-by-the Department to "County" shall“jf

-fylnclude a prOV1510n whereby the Department has the rlght to use

;1any water from the tank located on any such srte made avallable to;_'”f

County as a supply of water for the Department in the event of

. !

an. emergency or durlng perlods of low llne pressure._ Thls usée by
rthe Department would be subjeot to the condltlon that such use dldh

,;not unduly hlnder the ablllty of the'“County“'to serve 1ts regular o

customers and shall be for the duratlon of the spelelC needs'

only.




= 3. County w1ll be responSLble for any and all A
*;Econstructlon and 1mprovements necessary on such sxte for the'

'ir'operatlon of the storage tank lncludlng, but not llmlted to,'apﬂ

prpump house and other fac111t1es aSSOClated thh the tank

as well ‘)
7_}as any measures requlred to assure proPer dralnage on or around T AR

Qany tank Slte':ﬁ'ijf

'-4._”” County ”alone:w1ll espon51ble for any llablllty

::g“lncurred ar151ng out of the tesulng; exnloratlon, constructlon or '

;;operatlon of a tank on the 51te.}f

ICS;V? The Department w111_perm1t "County to make a connectlondf':':

Sat thelr expense to the exlstlng water supply llnes from James

'a:ilever Correctlonal Center to serve the storage tank. Thls water p

'”CW111 be metered and pald for bY1“C0jnty at;a-rat91t01be-£ouna e_:; el

R

7itmutually agreeable.k'?"f

o 6;.“f County shall 1ndemn1fy and save’ harmless the

o Department from and agalnst any and all llablllty, damage,_.“”'
'ﬁexpense, causes of actlon,isults, clalms or judgments, and

attorney S- fees and cost 1ncurred 1n connectlon therewmth -arrsing

from 1njury to persons or property on or about any 31te or

easement thereto caused by the negllgence or omlsslon or'

-mlsconduct or breach of any .such agreement by'fCounty 1tstC'

'employees, subtenants, 1nv1tees or any other person on or- abont
. such sites or easements under express or. lmplled invitation of

County ,'or araSLng by'reason of.the,nse of.the SLte_by fCounty“



[
A

"Jg o County“ w111 keep 1n force at its. own expense so longr"'
: ﬂ'as thls agreement remalns 1n effect, broad form publlc llablllty;'sﬂf
ialnsurance ln the amount of $l 000 000 00 per occurrence and

-i’}nroperty damage of $100 000 00 oer occurrence, protectlng and

' ilndemnlfylng “County

v Goochland the Department and "County
:;ffagents, namlng the;.epartment as an add1+1onal 1nsured agalnst e
“:lall clalms for damage to persons or. property or. for loss of llfef“u

5.Qor property occurrlng on,_ln or about any SLtes or easements

:ffhereto.; Such certlflcate of 1nsurance and any endorsement thereto

'*fgshall be furnlShed to the Department at or prlor to commencement

-of thls agreement nd.

1th'n thlrty (30) days prlor to

,the exnlratlon of any=such pollcy'

ﬁvijfor at 1east thlrty (30}
'“*ﬂiDepartment of any change or cancellatlon thereof.f
ﬁ"f'sf' As part of such 31te avallabl‘lty to'"County"rthe
*E,f,Department shall grant to."County“ any ﬂonstructlon easements as.
:;itmay be necessary for the constructlon of the tank on such 51te.;
rﬁiThe Department wlll also in such agreement grant to "County“‘a
7'-_rlght of " rngress and egress to any appllcable srte durlng
'j.exploratlon, constructlon and then follow1ng the Deed o‘ Easement.,

"to the property for the purpose of malntalnlng such tank 51te.

R . _._4_"
! : .

:_Each such pollcy shall prov1de f

ays written notlce to "County“ and the S



~=~.. .

R The Department shall also grant to "County" Deeds of S

'H;;;Easenent for the constructlon of llnes, plpes, pumplng statlon and

'n_other facrlltles necessary for +he use of the Slte. These Deeds

'Dfoof Easement and the constructlon of all fac1llt1es as contemplated

"Lfecononlc, technlcalfand secur“t}

f-by thls agreement w1ll be determlned after conSLderlng the_f';_:.

h_on51deratlons apoTLCable to the

--d“Department and County

s fid- Thls agreement shall surv1ve the executlon of any

'T'[documents or Deeds of Easement by the Department to "County" and

.fjthe prov;srons of thls agreement shall remaln in full force and

.ifeffect thus blndlng the oartLes followrng any such arrangements.7 e

'bllgatlons of the

'f'”Department hereln_are subject o all apollcable 1awa of the

| 2.1-504.3 and 2. 14 512 Code of Vlrglnla (1930),_, as amended and all’

;.appllcable dlrectlves and regulatlons of the Commonwealth of
.zvlrglnla, 1nc1ud1ng but not 11m1ted to those promulgated by the_f

Department of General Serv1ces, DlVlSlon of Englneerlng and

-Bulldlngs. Thls Agreement has been approved by the Board of

o SUPELVISOIS at a duly called meetlng after proper notlce of the

Board on . - f May 2 o ,-1989, and by'thehDepartment of
'rCorrections.]' | |
'IN AGREEMENT WHEREOF the partles to thls Agreement through thelr

authorlzed agents hereby agree to the above terms.




'f?tDEPARTMENT OF CORRECTIONS

-;fCOMMOVWEALTH oF VIRGINIA

.

PR

Dlrector,

;'Department of Correctlons?

k3
L

'CléEE,/Board o@//;perv1sors f; ?-




"’ffCITY COUNTY OF . Gooshland’

S by

"~ - DIVISION .OF- ENGINEERiNG
“”TnihND BUILDINGS

| /J%&DIRECTOR ;.fi.-__Ta_ani ¥ _DIRECTOR - . = . ..«

A

'”fCOMMONWEALTH OF VIRGINIA

. 'The foregomng Agreement 'was., acknowledged before me"

-~ BY.. Andrey M, Pryor . .. °  on the day ©Of._ May 2 i, 19ge,
:;'1n the jurlsdlctlon aforesald.“;_ _ T _._d:;f SRR

;;;"May 10, 1991 . "
ST /;KJUOLonéa

a}ﬁﬂﬂr Notary Publlc

My Commlsslon explres. 'kafﬂﬁf

ﬂfCOMMONWEALTH OF VIRG-‘ '

..]TCITY COUNTY: OF Ao Ao s w1t'
-~ The’ foggga;ng reement ‘was. acknowledged bef re me

o Jotron o o Ton the day of ¢i3 
*e“ln the Jurlsdlctlon a%ﬁresald.;;r L .

RN Notary Publlc-
T::RECOMMEND APBROVAL: .

"VeAPPROVED BY. THE GOVERNOR-f

-yf fPursuant to ;} \ Soﬂ ;L of the Code of Vlrglnla (1950), as
~.amended, as the off101al deSLgnee of the Governor o

-as authorized' and’ de51gnated by Executive Order - 69??@2

iiidated“&bd 158K I hereby -approve this Agreement and
- . the 'execution of. thls 1nstrument for, on behalf of,_and ‘in the
~;'stead of the Governor of Vlrglnla.:ﬂry

b /. / -

£ (ﬂhté)

o towits

RECOMMEND APPROVAL---?iW'” S
'DEPARTMENT OF GENERAL SERVICES‘;_ '

rg*nla,.,{3

Ly t}}fﬂdmlnlstratlon -



B T
%‘:gg%éﬁg;

COMMO\WVEALTH @f ’VIRGINI fi\

| EDWARD W MURRAY o A RN l

e i PO onzesua o
mascron.__' S s _, - Dgpartment of Corrertzons S .-Q RICHMOND VIRGINIA 23261 1

: 'cam;eu 3900 o

~June 20, 1996_}f;[f?"

- Darv1n E Satterwhlte, Esq..,
L P. 0. Box ' 325 : o
'.fGoochland Vlrglnla 23063

11[R_' Amended Memorandum of Understandlng w1th Goochland
- County on: vater bupply el

,Dear Mr. Satterwhlte'57°'”""'"'

-7Attached is. a fully executed orlgina1 of subgect agreement as R
_ approved by the. ‘Secretary of Admlnlstratlon and 81gned by Dlrector
ﬂ;E W. Murray of thls Department ' e R _ _

-Thank you for your valued a551stance 1n worxlng out thls agreement .
1_‘Whlch should have benef1c1al results for both the County and our'c"¢=“
ﬂDepartment.f,;”nsr B . : i _ s

: jSlncerely,- ti?f'

r y S‘ d -
,Marcellus erght
-Consultant : ‘”'

" At_tachmen--_t : As Noted

'cc:_:pMéSSrs;"fE; W}:Murréy' _
S s da W Mccluskey

E. C Morrls '

MWjr/jc



'*;fparty of the flrst part herelnafter referred to .as "County" andp

”';gffthe second part herelnafter referred to as "Department“

COMMONWEALTH OF VIRGINIA
DEPARTMEN'_I‘ OF . CORRECTIONS
S . AND '
COUN’I‘Y OF GOOC‘HonND VIRGINIA

AMENDED MEMORANDUM OF UNDERSTANDING

THIS Amended Agreement made thls lg!ih day of

;] »hffffAJgjg]g' 1990 by and between the County of Goochlandi“rJVT”?kh

ﬂfthe Department of cOrrectlons,:Commonwealth of Vlrglnla party ofiﬁfVD;?f

WHEREAS the "County“_and the Department entered 1nto a

:D;:Memorandum of Understandlng dated June 23 1989,'and

WHEREAS the "County" and the Department de51re to amend

'fsuch agreement to reflect an 1ncrease in. the s1ze of the proposedf[fffa'%

:elevated water storage tower and the costs of constructlng such tgﬂf-f-

'“f”tower._Ditg

NOW THEREFORE en con81deratlon of the premrses and.the;i?;l:”t:f
_mutual promlses and covenants contalned hereln the aforesaldr
e'Memorandum of Understandlng is amended as follows;f" |
fi;fD Paragraph 1 -of the Memoranoum of Understan .q%ist.
famended to read as follows.. | . | -

The Department hereby agrees to execute a
_TDeed of Easement to a site upon such. terms and.
conditions as it may deem. proper, for the pur—r-
pose of the building by the County of a 300,000
gallon elevated water storage tank and the con—l
“nection by the County of same to the water dis-
" tribution system serving the Virginia Correc- -
tional Center for Women. Any such site shall .
be of a dimension determined by "County" to be



eHCOMMONWEALTH OF VIRGINIA

"{necessary for the constructlon and operatlonnzfg-
' of .an elevated water storage tank based upon-: .
' j'the requlrements of the: State Department of=z
* Health in their permlttlng process with such

“'site not. exceedlng 300 feet by 400 Leet in ztg’;75'tiﬁ'ﬁ'”

fr'fdlmen51ons., |

?,é;‘ Paragraph 3 of the-Memorandum of Understandlng 1s'i;?a,
aﬁended to read as follows-tt"' S '
| "ft "County“:shall be responslble to the extent

“f:of any costs which would be: 1ncurred for the
“construction and 1mprovements necessary on such

" I'site had a 100,000 gallon elevated water storage fg]ﬁff”ﬁ
. tank been constructed ‘including," but not 11m1ted*r_fjf”
" to, a pump. house and- other facilities assoc1ated jaﬁ;

L withe the tank ‘as well as’ .any:measures’ requlred
Lo to assure proper dralnage on or around any tank
‘site. -

tibur51ng the County in an.amount not to exceed’

- $230,000 for all properly documented:and reasona-frﬁf;;_ JRE
“iably necessary ‘costs: incurred in connection: w1th{”;;jj,&4r"

. the construction of the 300,000 ‘gallon elevated
. water: storaqe tank- over and above: what ‘it would -
. “have cost the "C ounty" to 'construct a: 100,000, :

;ffgallon elevated water storage tank on the same e

- site.. ‘This- documentatlon shall consist of cert-

-Qlfled monthly 1nv01ces for accountlng purposes.,-ftfl;nf

| ﬁ‘j;tefIn all other respects, the Memorandum of Understandlng
'_rshall remaln in full force and effect G

 DEPARTMENT OF CORRECTIONS.;:_::'.COUNTY oa GOOCHLAND

| S 2 4

The Department shall be respon31ble for relm—xﬁpfﬁf Ei"'”

U-”By 3./£: k)’ﬁh/]AA/wﬂrﬂJu\;ij
- Director, Department/].
of Correctlons 2

Greggiy Ky Wolfrey,/?ﬁunty
Adm ator : . .

Ciqui;gpard of ' Supgrvisors




TOZCOMMONWEALTH OF VIRGINIA

COUNTY OF GOOCHLAND to—w1t

The foreg01nq Amended Memorandum Of Understandlng was ac~*5'

-':knowledged before me by Andrew W. Pryor and Gregory K. Wolfrey,,'ef;'iﬁe

Chairman and Clerk, respectlvely, of ’Qe Board of Superv1sors of
- Goochland County, Vlrglnla, On the ﬂ? day Of Aprll 1990 1n the;;”;:;i
]urlsdlctlon aforesald..z . , e

My Comm1551on ExplreS°' 3765/?2‘

B - if'NOtarv Publlc et
o COMMONWEALTH OF VIRGINIA SloE

' COUNTY OF GOOCHLAND to-w1t~ f""

SRR - The: foreg01ng Amended Memoran Of Understandlnq was ac-f ffefff"f?
§ _know{g?ged beforedxijgly_tf, - 25\4L¢14¢P _~ on‘the . .o
o day of B e 1990 1n<ﬁhe ]urlsdlctlon  je ;f"

' aforesald.;_'

"-.3//9@

My Comm1551on EXplrES‘

_eﬂotery}Public ” _- 'f

_'REOOMMEND APPROVAL. fl”_: "j@_' RECOMMEND APPROVAL"‘ e
DIVISION. OF ENGINEERING =~ .:_DEPARTMENT OF GENERAL. SERVICES

'%%&Qm_-

// DIRECTOR-

DIRECTOR

";APPROVED BY THE GOVE _Op B

: Pursuant to 2 1-504.2" Of the Code of Vlrglnla (1950), as

amended, as the official designee" of yernor Of Virginia,’ ase '
authorlzed and designated by Executlve dated Nevem—beuku(%

ber-15,1986. I hereby approve this Amended Hemorandum of Under-
standlng and the execution of this 1nstrument for, on behalf of
and in the stead of the Governor of rglnla. :

/ b7 B ' | o Izjk44 2 /94?T%#
{Date) R o Sé”retaﬁ&‘ﬁf Admlnlstratlon







APPENDIX C
Department of Environmental Quality Water Usage Records



DEPARTMENT OF ENVIRONMENTAL QUALITY WATER USAGE RECORDS - GOOCHLAND COUNTY

| & OWRNAN T MY
i MARTIN MARIETTA MATERIALS ANDERSON CREEK QUARRY QUARRY 2.73 0.108550685
| MARTIN MARIETTA MATERIALS ANDERSON CREEK QUARRY QUARRY 5.04 £.95 1.035 1.65 56.75 0.155479452 0.41 MIN
MARTIN MARIETTA MATERIALS ANDERSON CREEX QUARRY QUARRY 3.21 4.7 4.38 i.98 35.76 U.097972603 0.22 MIN
MARTIN MARIETTA MATERIALS ANDERSCN CREEX QUARRY QUARRY 1.57 3.06 3.36 393 3292 0.090191781 0.18 MIN
MARTIN MARIETTA MATERIALS ANDERSON CREEK QUARRY QUARRY 2.82 6.66 5.52 8.43 46.38 0.127068493 0.26 MIN
ALEXANDER M FISHER iR BROCGKVIEW FARM JAMES RIVER 2004 IRR
ALEXANDER M FISHER IR BROOKVIEW FARM JAMES RIVER 2005 MR
ALEXANDER M FISHER iR BROOKVIEW FARM JAMES RIVER 2006 IR
JAMES P MASSIE IR COPLEY FARMS FARM POND  FARM #405 2004 IRR
| JAMES P MASSIE IR COPLEY FARMS FARM POND TARM #405 2005 ERR
‘ JAMES P MASSIE IR COPLEY FARMS FARM POND  FARW #405 2006 IRR
| JAMES P MASSIE IR COPLEY FARMS FARM POND FARM #407 2002 IR
} JAMES P MASSIE IR COPLEY FARMS FARM POND  FARM #407 2003 IRR
| JAMES P MASSIE IR COPLEY FARMS FARM POND  FARM #407 2004 IRR
1 JAMES P MASSIE IR COPLEY FARMS FARM POND FARM #407 2005 IRR
! JAMES ? MASSIE IR COPLEY FARMS FARM POND  TFARM #407 2006 IRR SW RE
} GOOCHLAND, COUNTY OF GOOCHLAND COURT HOUSE FROM HENRICC 2004 79.9 02189 rWS TW
GOOCHLAND, COUNTY OF GOOCHLAND COURT HOUSE FROM HENRICCG 2005 PWS T™W
GOOCHLAND, COUNTY OF GOOCHLAND COURT HOUSE FROM HENRICC 2006 4,529 3.875 5791 5.254 4498 | 12,943 | 7,793 10,794 6.962 7.056 7.017 6.431 §2.943 0.227241096 0.431 WS ™
GOOQCHLAND, COUNTY OF GOOCHLAND COURT HOUSE TROM VDOC-JAMES R CORRECTIONS 2002 3.0256 2.3504 14213 | 14293 | £.6338 | 1.4207 | 1.6735 1.2198 1,335 12167 0.9989 $4.9604 18.6874 0.051198356 0.0576 PWS TW
GOOCHLAND, COUNTY OF GOOCHLAND COURT HOUSE FROM VDOC-JAMES R CORRECTIONS 2003 1.094 0.9i2 1.109 1123 1.436 1.615 1.436 1.453 2.16 1,681 1.158 1.242 16.421 0.044989041 PWS W
GOOCHLAND, COUNTY OF GCOCHLAND COURT HOUSE FROM VDOC-TAMES R CORRECTIONS 2004 17.152 0.047 PWS T™W
GOOCHLAND, COUNTY OF GOOCHLAND COURT HOUSE FROM VDOC-JAMES R CORRECTIONS 2005 PWS TW
GOOCHLAND, COUNTY OF GGOCHLAND COURT HQUSE FROM VDOC-JAMES R CORRECTIONS 2006 1.772 1.718 2.187 2485 2.226 2,747 2.37 2715 2116 2.207 1.862 2.398 27.003 0.073980822 1.091 PWS W
‘ HERMITAGE COUNTRY CLUB HERMITAGE COUNTRY CLUB BROAD BRANCH PONDS #1, #2 2002 0 {3 0.118 9.13 12 20 25 25 18.75 18.375 5 2.5 126,873 0.34759726 COM SW RE
HERMITAGE COUNTRY CLUB HERMITAGE COUNTRY CLUB BROAD BRANCH PONDS #1,#2 2003 0 3] 0.565 0.765 0.985 1.4 93 5.4 32 5.8 0.319 Q 27.734 0.075983562 0.96 COM Sw RE
HERMITAGE COUNTRY CLUB HERMITAGE COUNTRY CLUB BROAD BRANCH PONDS #1, #2 2004 Q i ] 0 L2 2.2 0.84 3.8 2.6 4R .89 0.03 16.36 0.044821918 0.71 COM SW RE
HERMITAGE COUNTRY CLUB HERMITAGE COUNTRY CLUB BROAD BRANCH PONDS #!, 2 2005 1] [ 0,238 5.9 7.3 164 1.6 12.5 20,1 34 4.6 Q §2.038 0.224761644 1.2 COM SW RE
| HERMITAGE COUNTRY CLUSB HERMITAGE COUNTRY CLUB BROAD BRANCH PONDS #1, #2 2066 Q I 8.3 6.8 13.2 t09 14.5 18.5 4.9 2.8 0.57 [H 80.47 0.220465753 1.4 COM SW RE
| HERMITAGE COUNTRY CLUB HERMITAGE COUNTRY CLUB WELL SYDNOR MAINTAINED 2004 0.8 1.202 0.302 0.233 .633 0.373 0.371 0.374 1256 0.185 $.149 0.153 3.349 0.009175342 COM W WE
| HERMITAGE COUNTRY CLUB HERMITAGE COUNTRY CLUB WELL SYDNOR MAINTAINED 2005 0.118 §.141 0.186 0.197 {3.252 0.474 0.34 0.292 {£.238 0.199 9.192 0,145 2,774 ¢.0076 COM GW WE
HERMITAGE COUNTRY CLUB HERMITAGE COUNTRY CLUB WELL SYDNOR MAINTAINED 2006 0.1407 0.1933 0.221% | 0.2202 | 04372 | $.4205 | 0.3%51 0.4648 0.2848 0.3286 0.2324 |- 0.2313 3.5708 0.009783014 COM GW WE
VIRGINIA, COMMONWEALTH OF I-64 GOOCHLAND REST AREA EAST BOUND WELL 2005 0.090 0.1003 $.126% | 01573 F 0175 | 61976 | 9.2177 0.1982 0,1761 0.1849 0.152% 0.1143 1.8972 (1.005197808 1.3167 COM GW WE
VIRGINIA, COMMONWEALTH OF [-64 GOOCHLAND REST AREA WEST BOUND WELL 2005 0.1455 0.1464 {1865 | 02182 1 0.2892 | (.2882 | 0.3449 0.2844 0.2286 04,2328 0.1973 0.154 27164 6.007442192 0.018 COM GW WE
AQUA VA - DIV OF AQUA AMERICA JAMES RIVER ESTATES WELL #1 2002 071 0051 0.062 0.061 0465 0.052 0.058 0.051 0.054 9.044 (058 0.074 0.701 0.001920548 PWS OW WE
AQUA VA - DIV OF AQUA AMERICA JAMES RIVER ESTATES WELL #t 2003 1.0626 0.1603 $.0673 | 0.0863 | 0094 0.05 0.0468 0.0519 0.031 0.0236 0.055 0.0553 0.7861 0.002153699 WS GW WE
AQUA VA - DIV OF AQUA AMERICA JAMES RIVER ESTATES WELL #1 2004 0.07 0.077 0.101 0.1 0.0952 | 0.0778 | $.0893 0.1769 0.049 0.0507 0.0295 (.0295 0.9459 0002591507 PWS GW WE
AQUA VA - DIV OF AQUA AMERICA JAMES RIVER ESTATES WELL #1 2005 PWS GW WE
AQUA VA - DIV OF AQUA AMERICA JAMES RIVER ESTATES WELL #1 2006 0.0199 0.0173 40194 | 0.0171 | 0.0211 0.02 0.005% 0 $.0148 0.0138 9.0228 0.0204 0.1923 0.000526842 PWS GW WE
AQUA VA - DIV OF AQUA AMERICA JAMES RIVER ESTATES WELL #1A 2002 0.048 0.036 (.041 0.039 .04 0.034 | 0.035 4.032 0.032 4,027 0636 0.053 0.453 00012431096 PWS GW WE
w AQUA VA - DIV OF AQUA AMERICA JAMES RIVER ESTATES WELL #1A 2003 (.0492 0.0432 00359 | 0.0222 .02 0.0751 § 0.0593 0.0647 $.0347 0.0549 {.,0282 0.0391 0.5265 0.001442466 PWS GwW WE
j AQUA VA - DIV OFF AQUA AMERICA JAMES RIVER ESTATES WELL #1A 2004 00381 0.0228 (.008 0.0074 | 0.0058 | 0.0054 | 0.0066 0.0074 {.0049 0.0462 $.0712 0.0378 0.2616 0.000716712 PWS GW WE
| AQUA VA - DIV OF AQUA AMERICA JAMIES RIVER ESTATES WELL #1A 2005 PWS oW WE
AQUA VA - DIV OF AQUA AMERICA JAMES RIVER ESTATES WELL #1 A 2006 040341 0.0276 00315 | 0.0274 | 0.0286 | 0.0223 | 0.007% Ji] 00242 0.0325 {1.0467 0.0324 0.3152 0.009863562 PWS W WE
| AQUA VA - DIV OF AQUA AMERICA JAMES RIVER ESTATES ‘WELL #2 2002 0,158 0.122 0.145 0.187 0.159 0.162 0.i4 06.157 1] 0027 0 0 1.257 0.003443836 PWS GW Wh
AQUA VA - DIV OF AQUA AMERICA JAMES RIVER ESTATES WELL #2 2003 ) PWS GW WE
AQUA VA - DIV OF AQUA AMERICA JAMES RIVER ESTATES WELL #2 2004 0 0 0 0 0 0 0 4] 0 O 0 ji] 0 0 PWS GW WE
‘ AQUA VA - DIV OF AQUA AMERICA JAMES RIVER ESTATES WELL #2 2005 PWS GW WIE
1 AQUA VA - DIV OF AQUA AMERICA JAMES RIVER ESTATES WELL #2 2006 0 £.4034 ] 0 [} 0 0.0019 O 4] 0 0 i 0.0053 1.452(35E-05 PWES GW WE
‘ AQUA VA - DIV OF AQUA AMERICA JAMES RIVER ESTATES WELIL #2A 2402 0.0% 0.034 0.01 0 [} 0 [} [H 0 1] 0 i 0.134 0.000367123 PWS GW WE
\ AQUA VA - DIV OF AQUA AMERICA JAMES RIVER ESTATES WELL #2A 203 FWS GW WE
‘ AQUA VA - DIV OF AQUA AMERICA JAMES RIVER ESTATES WELL #2A 2004 )] [} 0 0 [y 3 1] 4 0 0 0 { 0 & PWS GW WE
\ AQUA VA - DIV OF AQUA AMERICA JAMES RIVER ESTATES WELL #2A 2005 PWS GW WE
‘ AQUA VA - DIV OF AQUA AMERICA JAMES RIVER ESTATES WELL #2A Hi06 3 0.0012 0 ] { ] 0 [ 0 0 1] O 0.0832 3.28767E-96 PWS GW WE
| AQUA VA - DIV OF AQUA AMERICA MANAKTN FARMS WELL #10 2002 0 0 ] 0 0.553 0.712 0.67% 0.691 0.189 0.141 0.236 0,469 3.7 0010328767 PWS GW WE
j AQUA VA - DIV OF AQUA AMERICA MANAKIN FARMS WELL #10 2003 1.1497 1.2848 0.5179 | 0.6667 | 0.8437 | 0.7414 | 2.6652 1.4608 0.2573 0.7688 0414 34416 11.2119 0.030717534 PWS GwW WE
| AQUA VA - DIV OF AQUA AMERICA MANAKIN FARMS WELL #10 2004 0.534 0.513 0.6 0.878 0.796 0.793 0.565 0.169 0.19 18 0,191 0.126 23.355 0.063986301 PWS GW WE
| AQUA VA - DIV OF AQUA AMERICA MANAKIN FARMS WELL #10 2005 rws GW WE
; AQUA VA - DIV OF AQUA AMERICA MANAKIN FARMS WELL #10 2006 0.034 0.168 4479 0.703 0.463 0.808 | {.871 0.765 $.583 0.37 0.368 0.43 6002 0.016443836 PWS W WE
| AQUA VA - DIV OF AQUA AMERICA MANAKIN FARMS WELL #11 2006 1.217 0.305 Hal7 0.682 0.641 1.158 0.647 1.228 {.796 0.489 9,391 0.409 7.58 0.020767123 PWS GW WE
AQUA VA - DIV OF AQUA AMERICA MANAKIN FARMS WELL #12 2006 0.555 0.328 $.672 1.029 0.703 1.271 1.399 1.33 1.868 0,533 427 (.445 9.58 2.026191781 PWS GW WE
3 AQUA VA - DIV OF AQUA AMERICA MANAKIN FARMS WELL #4 2002 0.122 0.118 103 0.6G25 0.00% 0 Q 1] O 0 0 i) 0.36% 0.001010959 PWS GOwW WE
AQUA VA - DIV OF AQUA AMERICA MANAKIN FARMS WELL #4 2003 0 ] PWS GW WE
AQUA VA - DIV OF AQUA AMERICA MANAKIN FARMS WELL #4 2004 PWS GW WE
AQGUA VA - DIV OF AQUA AMERICA MANAKIN FARMS WELL #4 2005 PWS GwW WE
AQUA VA - DIV OF AQUA AMERICA MANAKIN FARMS WELL #4 2006 0 i 0 0 ] 0 ] 0 0 0 i) 0 0 1] PWS GW WE
AQUA VA - DIV QF AQUA AMERICA MANAKIN FARMS WELL #6 2002 0.208 {.084 0.19 0.268 {1.385 0.248 0422 0.262 0315 0.62 0.137 D 3139 0.0086 PWS (€3 WE
AQUA VA - DIV OF AQUA AMERTICA MANAKIN FARMS WELL #6 2003 Q 0.0011 0.0047 | 0.6005 } 0,0002 | 00012 | 0.004 0.0002 (.0081 0.0905 0.0002 0.0073 0.02 5.47945T-05 PWS GW WE

* See begend for Abbreviation Definitions




AQUA VA - DIV OF AQUA AMERICA MANAKIN FARMS WELL fi6 2004 ] 0 0 0 016 | 0.0026 [ G405 0.467 0.521 £.391 0.44§ .113 2.5006 0906850959 PWS oW WE
AQUA VA - DIV OF AQUA AMERICA MANAKIN FARMS WELL #6 2003 PWS Gw WE
AQUA VA - DIV OF AQUA AMERICA MANAKIN FARMS WELL #6 2006 0.0122 0 & 0.0045 0 0 0 0 0 0 0 0 4.0171 4.68493E-05 PW3 GW WE
AQUA VA - DIV OF AQUA AMERICA MANAKIN FARMS WELL #7 2002 0.26% 0.354 0.237 0,283 | 0209 | 0.553 | 0.517 0.539 0.156 0.116 0.277 0.387 1.897 0.010676712 PWS GW WE
AQUA VA - DIV OF AQUA AMERICA MANAKIN FARMS WELL #7 2003 (L4623 0.3513 0.3595 | 0.5568 | 0.5229 | 0.4695 | 0.6159 | 0.4796 0.5452 0.5653 0.4232 0.4953 5.887 0.016128767 PWS GW WE
AQUA VA - DIV OF AQUA AMERICA MANAKIN FARMS WELL #7 2004 0.432 0417 G485 0684 | 0.631 | 0.638 ;@ 0.467 0.154 0.169 0.159 0.169 0.1112 4.5162 0.01237315L PWS aGw WE
AQUA VA - DIV OF AQUA AMERICA MANAKIN FARMS WELL #7 2005 ' PWS GwW WE
AQUA VA - DIV OF AQUA AMERICA MANAKIN FARMS WELL #7 2006 0.304% 0.19 0.38 0413 | 0506 | 0,645 | 0.674 0.633 §.469 0.3008 0.249 0.259 5.0257 0.013769041 PWS GW WE
AQQUA VA - DIV OF AQUA AMERICA MANAKIN FARMS WELL #8 2002 0 0.133 0.0085 | 0053 0 0 0 0 0 0 6.0202 0 0.2077 0.000569041 PWS GW WE
AQUA VA - DIV OF AQUA AMERICA MANAKIN FARMS WELL #38 2003 0.0127 0.0005 0.0089 1 0.0001 | 0.0002 0 0.0008 | 0.0002 0.0001 0.007 £.0002 0.0053 {.036 9.86301E-05 PWS Ow WE
AQUA VA - DIV OF AQUA AMERICA MANAKIN FARMS WELL #3 2004 PWS GW WE
AQUA VA - DIV OF AQUA AMERICA MANAKTN FARMS WELL #§ 2005 PWS GW WE
AQUA VA - DIV OF AQUA AMERICA MANAKIN FARMS WELL #8 2006 0 0 ] 0 0 4 0 0 1] 0 0 4 0 0 PWS§ GW WE
AQUA VA - DIV OF AQUA AMERICA MANAKIN FARMS WELL #2 2002 0.318 0.281 0.285 0348 | 0311 [ 0293 | G313 0.31 0.275 0.274 0 & 3.008 0.008241096 PWS§ GwW WE
AQUA VA - DIV OF AQUA AMERICA MANAKIN FARMS WELL #% 2003 0.5752 {.4336 0.4944 | 06969 | 0.6529 | 0.5835 | 0.7818 | 0.6026 0.6857 6.7196 0.5245 0.6128 7.3635 0.026173573 PWS GW WE
AQUA VA - DIV OF AQUA AMERICA MANAKIN FARMS WELL #) 2004 0 G 0 0 0.025 | 06801 | 0.001 0 0 0.001 0.001 0.001 0.03 8.21918E-05 PWS GwW WE
AQUA VA - DIV OF AQUA AMERICA MANAKIN FARMS WELL # 2005 PWS GW WE
AQUA VA - DIV OF AQUA AMERICA MANAKIN FARMS WELL #9 2006 0.0021 0.001t 0.0063 0 0.00L [ 0L02 0.01 0.0035 ¢ G 0 0 0.0259 7.09589E-05 WS GW WE
VULCAN CONSTRUCTION MATERIALS ROYAL STONE PLANT LITTLE TUCKAHOE CREEK TRIB 2002 0.5 0.6 0.5 L.5 0.6 0.6 0.6 0.6 0.6 0.6 0.5 0.4 6.6 0.018082192 MIN SW SR
VULCAN CONSTRUCTION MATERIALS ROYAL STONE PLANT LITTLE TUCKAHOE CREEK TRIB 2003 MIN SW SR
VULCAN CONSTRLUCTION MATERIALS ROYAL STONE PLANT LITTLE TUCKAHOE CREEK TRIB 2004 6.5 0.5 0.5 3.6 0.5 0.6 0.7 0.7 0.5 0.4 0.5 0.4 6.4 0.017534247 MIN SW SR
VULCAN CONSTRUCTION MATERIALS ROYAL STONE PLANT LITTLE TUCKAHOE CREEK TRIB 2003 12.5 22.7 325 21.1 18 21.8 26.2 34.3 28.3 24 15.4 10.9 267.7 0.733424658 2.16 MIN SW SR
VULCAN CONSTRUCTION MATERIALS ROYAL STONE PLANT LITTLE TUCKAHOE CREEK TRIB 2006 20.6 13 22.6 10.2 21.7 16.3 14,2 20.6 16.2 22 15.9 12.7 220 0.602739726 1.05 MIN SW SR
VULCAN CONSTRUCTION MATERIALS ROYAL STONE PLANT PIT SUMP 2002 8.5 11.9 3.8 9.2 14.7 16.4 5.5 18,3 25.6 23.1 33.7 10,6 197.3 0.540547945 L6 MIN SW RE
VULCAN CONSTRUCTION MATERIALS ROYAL STONE PLANT PIT SUMP 2003 MIN SW RE
VULCAN CONSTRUCTION MATERIALS ROYAL STONE PLANT PIT SUMP 2004 i4.6 13 13.2 23.2 14.2 29.5 14 24 37.6 15.9 8.1 14.9 2342 0.641643836 L6 MIN SW RE
VULCAN CONSTRUCTION MATERIALS ROYAL STONE PLANT PIT 5UMP 2605 17.2 29.7 23 217 24.7 232 13.1 29.3 22.9 17.8 14.1 4.4 2411 0.660547945 L6 MIN SW RE
VULCAN CONSTRUCTION MATERIALS ROYAL STONE PLANT PIT SUMP 2006 14.8 24.8 164 17t 16.5 20.5 14,1 24.4 £7.3 222 44.3 264 258.8 0.709041095 1.6 MIN SW RE
VULCAN CONSTRUCTION MATERIALS ROYAL STONE PLANT WELL #1 2602 0.002 0.002 {.002 0002 | 0.002 | 0.002 | 6.002 0.002 0.002 0.062 0.002 0.002 6.024 6.57534E-05 MIN GW WE
VULCAN CONSTRUCTION MATERIALS ROYAL STONE PLANT WELL #1 2003 MIN GW WE
VULCAN CONSTRUCTION MATERIALS ROYAL STONE PLANT WELL #1 2004 0.002 0.002 0.002 0002 | 0.002 | 0.002 | 0002 0.002 6.002 0.002 0.002 0.002 0.024 6.97534E-05 MIN W WE
VULCAN CONSTRUCTION MATERIALS ROYAL STONE PLANT WELL #1 2005 0.3 ¢4 0.5 0.5 0.3 0.5 0.5 0.5 0.5 0.5 0.5 0.4 5.6 0.015342466 MIN GW WE
VULCAN CONSTRUCTION MATERIALS ROYAL STONE PLANT WELL #1 2006 0.4 0.4 0.5 0.3 0.3 05 0.5 0.5 0.5 0.4 0.5 0.4 54 0.01479452 1 MIN GW WE
VIRGINIA, COMMONWEALTH OF STATE FARM BEAVERDAM CREEK 2002 23.57 21.34 21.85 1946 | 19.58 | 2647 0 0 0 0 22.4 23.64 178.31 0.438520548 1.12 COM SW SR
VIRGINIA, COMMONWEALTH OF STATE FARM BEAVERDAM CREEK 2003 25.39 23.04 24.52 22,68 | 2333 | 2334 | 23.96 2431 25.45 24.31 22.72 24.03 287.68 0.788164384 1,11 COM SW SR
VIRGINIA, COMMONWEALTH OF STATE FARM BEAVERDAM CREEK 2004 25.16 22.824 24.092 | 24.601 | 26127 | 25928 | 26396 | 25168 26.094 23.191 22,118 23.519 295218 0.808816438 1292 COM 5W SR
VIRGINIA, COMMONWEALTH OF STATE FARM BEAVERPAM CREEX 2005 253 23.8 25 239 25.8 25 259 21.5 263 25.3 23.6 24.5 301.9 0.827123288 1.3 COM W SR
VIRGINIA, COMMONWEALTH OF STATE FARM BEAVERDAM CREEX 2006 23.7 21.9 253 253 25.3 26 27.3 26.7 26.3 27.8 25.8 25 3066 0.84 1.2 COM SW SR
VIRGINIA, COMMONWEALTH QF STATE FARM JAMES RIVER 2002 0 B 0 0 0 0 27.72 276 26.41 2571 0 & 107.44 0.294356164 COM SW SR
VIRGINIA, COMMONWEALTH OF STATE FARM JAMES RIVER 2003 0 Y 0 0 0 0 0 0 0 0 0 L] 0 Y COM SW SR
VIRGINIA, COMMONWEALTH OF STATE FARM JAMES RIVER 2004 0 0 0 0 0 0 0 0 0 0 0 ] Q [ COM SW SR
VIRGINIA, COMMONWEALTH OF STATE FARM JAMES RIVER 2005 0 L] 0 0 ] 0 0 0 0 0 0 0 0 0 COM 5w SR
VIRGINIA, COMMONWEALTH OF STATE FARM JAMES RIVER 2006 Y 4 0 0 0 0 0 { 0 0 0 0 0 4 COM SW SR
VIRGINIA, COMMONWEALTH OF STATE FARM TOQ GOOCHLAND COUNTY 2002 3.025 2351 1.421 1429 | 1.634 £42 1.675 1.219 1.373 1,216 1.001 0.9 18,754 0.051380822 COM TW

VIRGINIA, COMMONWEALTH OF STATE FARM TO GOOCHLAND COUNTY 2003 1.11 0.923 1,11 112 144 .62 1.43 1,45 2,19 1.68 £15 1.24 16.463 0.0451041¢ COM TW

VIRGINIA, COMMONWEALTH OF STATE FARM TO GOOCHLAND COUNTY 2004 1.943 0.442 1.386 1327 | 8528 | L.841 | 1.629 1.377 1.322 L1417 1.264 1.676 17.152 0.046991781 COM ™

VIRGINIA, COMMONWEALTH OF STATE FARM TO GOOCHLAND COUNTY 2005 2,39 24 1.95 2,05 2.27 2.61 2.63 2.69 2.26 1,96 1.88 1.88 26.97 0.07389041% COM TW

VIRGINIA, COMMONWEALTH OF STATE FARM TO GOOCHLAND CQUNTY 2006 27,003 0.074 COM ™

* See Legend for Abbreviation Definitions

Monthly amounts are in million gallons (MG),

Annual is total m MG.

Daily is in million gallons per day(MGD),

Agr =Agriculture

Com = commercial

Irr = jrrigation

Man = manufacturing

Min = mining

Pws = public water supply

Pf = power fossii

Ph =hydrepower

Pn = power nuclear

WL = withdrawal

RL = sold water.......... town sells water to an outside system

DL = water bought from outside source

SR, = system release....... water released by wip to be used locally

SD = system defivery...... water from wip

RE = return........water returned to source. ., .water from STP 10 river or from wetl to a pond




APPENDIX D
Water Agreement between the County of Henrico
and the County of Goochland



WATER AGREEMENT
between =~ .
COUNTY OF GOOCHLAND VIRGINIA
' CO_UNTY QF _HEN'RICO_;“VlRG}NlA_ "

) THIS AGREEMENT is made this / / day of Q—m__‘ E 2002 by - and between the
B COUNTY OF GOOCHLAND, VIRGINIA, hereinafter referrec( to as "Gooeh!"nd " party of the {irst part, and -

_ the: COUNTY OF HENRICO, VIRGINIA, heremaﬁer referred to as. "Hennco party of the second part, to set
- forth- the terms and eondluons under Wh]Ch Henrlco wrll provrde treated water to Gooehland dunng the ‘term -

- of the agreement

. WHEREAS Henrrco provrdes water service to Goochland under terrns of the water agreement dateds"-_'-
2y _December 14 1994, as arnended onJ uly 12, 1995 and both Partres desrre 1o eontmue sueh servree and to
prowde for 1ncreased service in ‘the fuhne and A o : :

¢ WHEREAS Gooehland wrshes to eonstruet at its soie expense a water system Wlt‘mn Gooehland to
e provrde water to resrdentlai eommerera} ana rndustnal eustomers m uoocmana and ‘ '

U WHEREAS Henneo desrres and plans to construct a water treatment plant w1thm Henneo mltlally ’
' capabIe of treatmg up ‘to 55 million’ gallons per day ("mgd") and both partrec; desrre that Gooehland obtarn :
L water treatment eapacrty frorn thrs plant and, - . : :

_ _ WHEREAS the part]es des1re to prov1de for the aforernennoned water treatment eapaelty to be made _
: javarlable to Goochland and to set forth the terms and conditions under which Henneo witl provrde water to
: Gooehland and Gooehland will obtain water Erern Henneo = : '

_ NOW THEREFORE iri eon51derat10n of the prormses and the mutual eovenants and undertakmgs of
N the partles to thrs Agreement the par’nes hereto mutually agree eaeh with the other as foilows '

Sectlon 1L Earher agreernents to be canceled The Water Agreement between the partles dated
5 _Deeember 14, 1994 (the "Water Agreement"} and the Amendment to December 14, 1994 Water Agreement
“dated Tuly 12 1995 (the ' Arnendment") shall be. canceled and of no further effect as of the date of this
: agreement " At such time, the provisions of this Agreement shall take effeet and c;hall prevrde the terms,
_ condmons and quantrt: es of water to be prowded by Henrico to Goochland

Sectlon 2. Henrico fo pr0v1de reated water. Henrico shall provrde water to Gooenland for resa]e by

- Gooehland to’ water customers located within Goochland through water meters at the Henrico-Goochland -

,boundary Henrico or Goochland may provide waler service directly to customers located within the other

- ]unsdretlon along the Henrico-Goochland boundary 1f mutually agreed in writing by Henrico and (Joochland

Seetlon 3. Goochland to provide Dhb]lC drinking_water, Goochland agrees to operate said water
supply system according to requirements of the Virginia Department of Health (“VDH”) as a public drinking
water supply for its residential, commercial and industrial users, and shall obtain and maintain a vahld

perahon pemnt prior to eommencement of provrdmo service.




o Sectmn 4 Annual Prolectlons Subjeet to the contmuatlon of water service in the amount of 35 mgd"
to ‘Henrico from the Citvof Rlchmond which Henrico agrees to use its best efforts to continue, Hennco agrees
. tosupply: Goochland after the opening of the Henrico Water Treatment Plant (“WTP”) up to a MaX I of 25
~mgd- of water through mutually agreed metered connectlons betwéen - the ‘Goochland ‘and Henrico ‘water
systems as prov1dec1 in the requirements schedule prov1ded by Goochland to- Henrico. - The thitial
reqmrements schedu]e :s attacheu hereto as Exhlblt A. By March 1 of each year, Goochland shall orovxde an
. amended requiremerits schedule meeting the- Tequirements of ‘this Agreement which shall automatlcally'
S become a part of this Agreement indicating the projected maxitum- day and peak hour water requiremients at -
- each metenng ‘point . for the néxt ten (10)- fiscal years The schedule: shall indicate fature requlrementsj"

"':""-"".begmmng on the first: day of the fiscal year foliowmg submission. of the amended reqmrements ‘schedule.

- 'Addxtlonai connectlons and metermg points may be estdbhshed by written agreement of the parties, and the -

o ‘ t_reqmrements schedule shaH be adjusted accordmgly in such case . The. currently desired capacity as shown -
* " the most recent. requzrements schedule as amended, shall be known as the “contractual capacity.” In the' event

‘that Gooehland‘s prOJected requlrements increase overall, or at.any dehvery point, and as a resul exceed the:

R -'max1mum capacrcy of Henrico's facilities to deliver Goochland‘s prOJected requn‘ements Henrico will, thhm;-

DR one hundred elghty (1 80) days of recelpt of the pro;ected reqmrements advise Goochland of this condltlon in-
G 'wntmg, mcludlng the facﬂrty mvolved the date- on‘which the capacrty of such facility will be exceeded,: and:
" the aItemattves avallable to.eet the projected Goochland requirements; Hennco shall be under no- obhgatlon -

to enlarge Of. modtfy tts dls+r’but1m system beyond the 1mproVements or-for greater quanftttes than described
in this ‘Agreement - to meet “increases in Goochland's requirements: unless  mutually agreed in- writing: -

= Not\mthstandmg the foregomg, and subject’ to the contmuatlon of water ‘service. from the Clty of Richmond -

c o descrxbed above whlch Henrico agrees to use its best effof[s to contmue the max;mum quantlty of water to be_
- supphcd to Goochland shall not exceed the followmg L -

: a SR - "'786 OOO gallons per day (“gpd”) (0 786 mOd) upon the effecttve date of th]S:'—-
SIS IR 'agreement
e e 525 med when the 55 mgd WTP beglns operatlon currently expected to be_
R _Januaryl 2003; . |
S o 1154 med when the WTP begms operatlon at 80 mgd (estimated to be m 2010
R .'or later); :
-d. fngd ‘when the WTP_ _begms operzltlon af 120 mgd, or a pro “rata amount -

o betwepn 11.54 mgdand 25 mgd if Henrico is not permttted forafull 120 mgd "
U WTP. Henrico. agrees to use 1ts best efforts to acqu1re a perrmt for al120 mgd
T WIP as needed : - :

- Scction 5. Anriual payment. Goochl'and agrecs to pay Henrico for the water service provided by
" Henrico to Goochland during the term of this Agreement. The charges for the sale of water to Goochland
- under this Agreement shall be determined annually on a fiscal year basis. For pm])oses of this Agreement
: each fiscal year shall be from Iuly Ist through June 30 -

_ Sect1on 6 BaS1s of Charges. The charges for water sold to Gooehland during the term of this
Agreement shall'be based on the actual cost to Henrico for the fiscal year in which the sale of water occurred.
- The billing to Goochland shall consist of a Capacity Charge based on contractual capacity or maximum  day
demands, whichever is greater, and a Commodity Charge based on metered use. The amounts of the Capacity
Charge and the Commiodity Charge shall be determined through a formula determined through an annual cost
allocation study of the components set forth.in Section 7, Commodity Charges, and Section 8, Capacity



g Charges The cost allocatlon study 8 formula shall be used to detenmne the- pro rata costs. of servmg':'
- Goochland in cach. of the enumerated cost categories and shall allocate the actual portions of the total cost in
- ¢ach cateorory incurred by Henrico to- serve Goochland for each fiscal year under this Agreement The .
e methods parameters procedures and pnnc1ples used 1n the cost allocat!on study’s formula shall be reviewed -

'_ : by the: partres 1n detatl upon the request of either party to. ensure that the” bllhng is on a pro rata bas1s exceptf-;'--
-+ - that such Teview ‘shall'be no more freouentlv than once every ﬁve ( 5\ vearq un]gqq ag_reed to hy ]-,nﬂ-. m,.m,q -
o _The most recent allocat1on study is attached hereto as Exmbrt B R SR : )

L = Sectron ’7 Commod1ty Charges The Commodlty Charge shall mclude the followmg categones of o
operating expenses to-the extent such costs are not capitalized under generally accepted accountmg pnnc1ples
ot Admlmstratxve Accountmg, Constructron Inspectlon Engmeenng, Customer Servrce—Blllmg and Collection,
Customer Service- Meter. Readmg, Operatlons Administration and General “Warehouse, Transmission and:'
S ."Drstnbutlon Meter Repalr Water Source of ‘Supply, Water Treatment Watet Pumpmg, and - Laboratory:: '
e Expense dn each category, the actual expense directly attnbutable o Goochland shall be detenmned and the -
~ total annual- Commodrty Charge t0. Goochland shall be the sum of such expenses m each category d1rectly'r.

. _attnbutable to Goochland

a8 Sect1on 8 Capac:tv Charges Capacrty charoes shall be the snm of the amounts determmed fori
: i'deptec1at1on payments in Heu of taxes and- return on-investment ‘on the plant and facilities for intake,
- treatment; pumping and d:stnbutron allocated to serve Goochland. The allocanon ‘of plant and faclhnes
" costs partrally allocable to’ Goochland shall be based on the- rat1o of Goochland's actual maxxmum day;r

'.-demand to the systern maxrmum ‘day demand or the ratio of contract maxrmum day demand to the ‘systemy’

» “maximuin day demand ‘whichever is hrgher durmg the ﬁscal year of the: cost allocation: study/formula The . .
.+ costof. facrhtres or plant servmg only Goochland- (dlrect) shall be allocated drrectly to Goochland; - The rate” .
. used to determine’ the Rate: of Return on Investment shall be’ Henrico's ‘dverage cost of outstandmg debt -
. during the perrod of the cost allocatron study plus. 2%, and the charge shall be- based on the book value of L

_ Jjoint and direct plant allocated fo serve Goochland at the end of the fiscal year. - The rate used to determine :
.+ the Payment in Lieu of Taxes shall be Henrico's rates in effect durxng the period 4 of the cost allocatron study,

- and the charges shall be calculated on the book value of j Jomt: and direct plant allocated to serve Goochland o

- at the. end of the fiscal year.. - Facilities paid for by Goochland shall not be depreciated for purposes of:

CarCUiduOfi of Capacity Cnarges nor shall retum on investment be pard on such facilities. Heniico's costs
. fornecessary capltahzed repairs or necessary upgrades to the. plant or facilities used to serve Goochland. 2
-~may be added to the calculatrons of Capacity Charges upon completlon and placement into service of such |

- repairs or upgrades. Prior to undertaking any such repa;rs or upgrades Hennco shall advrse Goochland of
- ats plans and the effect upon Capacrty Charges L - : :

Sectlon 9 Prepavment of Canacltv Charges. Pnor to Completmn of copstruction or expansion of any

) plant servmg Goochland, Goochland may elect to prepay intake, treatment or distribution capacity charges in
whole or in part. If Goochland so elects, the Goochland Engineer and the Dircctor of the Henrico Department
~~.of Public Utilities shall agree upon the portion of treatment plant or distribution capacity to be allocated to’

" Goochland expressed as .a percentage of treatment or distribution plant capacity. The parties agree that -
“Goochland’s prepayrnent of capacity charges for 5.25 mgd of the 55 mgd water treatment plant shall be .

-$13,389,920.00, subject to adjustment for change orders, refunds, and offsets upon completion -of all
construction activities. Upon billing by Henrico, Goochland shall pay to Henrico the Goochland portion of al
expenses paid by Henrico in connection with the design and’ construCLron of the treatment plant and

d1stnbut1on plant which Henrico capitalizes as a project cost and upon completion, Goochland shall have the



o 'nght to receive from Henrico the quantlty of water for Wthh capaelty charges are pald for by Goochland
L during the term of the contract Goochland shall be’ ent1t1ed to pro rata refunds or offsets in the event' that _
" Henrico receives a refund or offset of any payment. Aﬂer Goochland has prepmd for any - capacity of the -

?treatment or. distribution plant, depre(:natlon for that portlon of the plant. shall be- considered to be zero for
B 5 _purposes of calculatlon of any capamty charge for that capamty “Goochland shal] not pay return on mvestment.‘]
- -for such nomon of the plant.: Gnnchland also may elect at any. time: afler plant 1 is placed in’

ny e EERAS Al

o0 capacity charges | for 1ntake treatment or dlstnbutlon in whole or inr part In such' case, the prepayment amount
ot by Goochland shall’ be the undeprecmted amount- ‘which is' the ba.sus for the. Capacny Charge for whlch:"_';
o 'prepayment 1s made as_set. forth in Section 8. The eﬁ‘ect of such prepayment shall be that deprec;aucn and

. refurn on mvestment components of CapaCJty Charges are. ehmlnated for ‘all 1tems of plant - for. Wthh:'-":
o prepayments are made: If the actual maximum day use by Goochiand in any fiscal year exceeds the mammum'}_' :

- day capacity purchased then a capacity charge on the' difference between the maximum: day use and the.
¢ maximum’ “day capacity purchased will be billed 0. Gocchla:nd at the tlme the annual cost allocatlong-

; study/fonnula 1S prepared and w1ll be caIcu]ated aecordmg to. Sectlon 8

Secnon 10 Henr;co to Use Allocated Capacxty Tn the event that capac1ty alIocated to Goochland"'-
‘pursuant to this Agreement is in excess of the capaelty which - Goochland reasonably ant101pates usmg,f;
_ '-Goochland shall nonfy Henrico by rev1smg its estimates to. reflect’ decreases n-its ant1c1pated usage: e

. Goochland may revise its. future Capael‘y pu) jections downward W1thout cost or penalty at any time, provided:
. that ‘Henrico has’ not commenced design or construction, of ‘a. capacity. expansion to-accommodate  the - -
: “Goochland pro_]ectmns of 'use. I Goochland desires to Teduce: future - capac1ty projections. followmg
_ :""corrnnencement of design or constnlctlon but prior to. the pIaceJ:nent of the plant or facilities into service,
R ._Hennco shall adwse Goochland of the costs it has incurred attnbuted to the. plant or facilities bemg designed
S or mstalled to meet Goechland s projections, and Goochland may pay that amount to Hennco as a cancellation”
' .'fee Fol]owmg payment 'of such a fee, Goochland shall have no further obhgatlons to use’or pay. for’ such:
capacity: If Goochland has already paid for the design or installation of capacity which has been placed info
. service and which it-later determmes it may not-use, 1t shall'so advise Henrico.  In such a case, Hennco shall - -
undertake to .use such’ capaclty for system pulposes mcludlng use- by its custorners or by any other local"-f B
RINE government or regmnal entity which may utlhze water treatment by the Henrico treatment plant; at the first- -
- opportunlty for such use: .Upon the use of such. capacity to serve other customers, Goochland sha]l no longer o

SOOI s

- pay. capacity ehargea for such plant; and Hemrico shall ucluu(i to. Goochland the deprec:lateq vatue of such L

e treatment capaCIty

o Sectlon 11 Cost Allocatlon Formula Because the actual cost of service for any fiscal year cannot be .
a determmed until the close of the accountmg books for that: penod ‘Hentico: shaﬂ blH estimated charges each
,month until a eost allocatlon formula is calculated and Henrico has detenmned the actual cost of < service.  The
cost allocation. formula shall . determme the allocation of operating costs in- accordance with Section 7 and :
capacity costs in accordance with Section 8. After the cost allocation, formula has been prepared each year, the ~

“cost of semce for the fiscal year shall be determined by muItxplymg the total ‘amount of water sold to

Goochland by the rate per hundred cubic feet (CCF) determined in the cost allocation formula to dete’mxne the
. Commodity Charge and adding that amount to the Capacity Charge, if any.. For the first partial fiscal year of -
- service, estimated costs shall be billed, and Goochland and Henrico shall confer priot to any billing in order to -

develop the best possible good faith estimates of such costs. Following the end of the first partial fiscal year;
and each subsequent fiscal year, adjustments will be made pursuant to this Section for the following year, and
reimbursements shall be made pursuant to Section 12. For each year follow:ng the first partial fiscal year, if

applicable, the cshmated monthly Capacity Charge to be blHCd shall be one twelfth (1/12) of the axmual N

ger\noe fg annnv



= '__Capacrty Charge estlmated by calculatmg the antlclpated Capa01ty Charge for the ﬁscal year The estrmated_
. Commuodity Charge to be billed shall be the rate for the immediately. preceding fiscal year, plus the average |
'.percentage increase: in ‘water rates. for service. to Henrico County retail water customers authorized by the
- Henrico- County Board of Supervisors for the current year, multiplied by the usage .ncurred by Goochland as' -
" metered or estunated pursuant to Section 16. . Henrico shall comp]ete the cost allocanon stuoy W1thzn sixty
P | 60\ days of the completion of Henrico's annual audit by its external auditors and nrowde a copy of the study:
e -and formula to Goochland Bxlls W111 be rendered monthly and payment shall be due wrthm thlrty (30) days of '
"-‘-,v_'['_-recelpt R E P, T . .
S SE‘:CthIl 12. Annual Rermbursement ‘In the event that payments rnade by Gooch}and exceed the
L 'computed cost of service for, the fiscal year for whrch the cost allocation formula i 18 prepared .then Goochland
" - shall be reimbursed for the: excess wrthm thu‘ty (30) days of completlon of the cost: allocation formula. If the

~ payments ‘made by ‘Goochland ‘are_less than the computed cost of service, then Goochland shall pay the.

i - d1 fference Wrthm thlrty (30) days of brlhng

S Secuon 13 Quahty of Servrce Hennco shall prowde the same’ quahty of water to Goochland that 1t '
_ir.'furmshes Henrico ‘customers' from the main or mains from whrch the water is taken by Goochland Water -

S pressure at each dehvery pomt to Goochland shall be the same as provrded to customers in Hennco at the
B metenug pomt w"len Goochland’ e“land does not exceed the mammum day ﬂow ratc at that meter RO

L Sectlon 14 Constructlon of Mams At the request of Goochland Hennco shal] constmct water ains.
- and connections in Henrico as necessary for: Goochland to obtain water under thrs Agreement “Where the

[ _'-':malns are: solely for the benefit of Goochland, they shall be constructed at no cost o Henrico:-All construction
"shall bei in. accordance wrth plans and SpECIﬁCatIOHS approved by-the Henr]co Du‘ector of Pubhc Utilities.
Ry ;Upon cornpletron and acceptance of such mains and connections, ownershlp shall be vested in Henrico for that
: portl.on of the water system up to and’ mcludmg the meter 1nstallat10n and Henrlco shall be responslble for' '.
L operatron and mamtenance of such mams and connectlons : S - '

e Section 15 Constructron and Operation m Goochland Goochland shall construct ma]ntam repalr
- and operate water mains and connect1ons n Gooch!and as are necessary to provrde water service in Goochland
. under this Agreement. The- design, construction,. maintenance, repair v and operation. shall comply with '
- applicable local, state and federal reguiatlons 'Goochland shall provide water storage and pumping facilities
* as required by VDH regulations and as necessary to meet Goochland's peak -hour demand; including needed

- fire flows. At the time this Agreement is executed, Goochland warrants that Goochland’s plans and water
oL pressure modehng forits proposed water storage and pumping facilities indicate that Goochland’s ex1st1ng and

*pr0posed facilities will be able to handle up to 5.25 mgd of water capacity. Prior to. Goochland using water

- capacities greater than 5. 25 mgd ‘Goochland’s plans and. water pressure modehng shall ‘show that the
L proposed water storage and pumping facilities can handle the additional capacities.. Henrico shall be entitled
" to review Goochland’s plans and water system models. Should Henrico’ have any reasonable concerns about

-Goochland’s plans or water system models, Goochland and Henrico shall discuss Heririco’s concemns and
~work together to resolve. them before additional capacities are used. Goochland shiall Hiave title to all water
g facﬂmes in Goochland constructed or provided by Goochland. Should Goochland's operatron cause Henrico’s.
water system to be in noncompliance with VDH and other applicable rules and regulations, then Goochland

- . will take immediate steps necessary to allevxate the situation, mcluding necessary capltal rmprovements as

" soon as reasonably practlcable



Sectlon 16. Meterino : Hennco shall prowde mstall and mamtam the meter at each pomt of dehvery '

R of weter to Goochland’ under this Agreement and the. quantlty of .all 'water delivered.to Gooeh]and shall be

- measured through: these. meter(s) Henrico shall read all meters Inonthly Goochland shall have the right to_ ]

: " read such meters s1mu1taneously with-Henrico for the purpose of verifying the accuracy of such meters.
S Goochland shall not have access to meter vau]ts un}ess Henneo oersonnel are oresent but Access by Goochjand -

personnel or agents shall be nexther demed nor unreasonably delayed In the event ofa meter fa;thng to’ reglster‘
.. -properly for any cause, thé quantity of water delivered: shail be estimated based: ‘upon the average quantity- -
v delivered for the- precedmg twelve - months 1f avatlable or: usmg another reasonable period of: tnne or”
) 'methodology as mutualty agreed by ‘the parttes Upon request “Herrico W111 prov:de Goochland wnh flow:
information which is available from the Hennco SCADA System, or some suceessor system prowdlng the

R ;'same type of lnformataon Goochland may connect to the Henrico SCADA system; or a’successor system at”

w1ll be used for b:lhng pmposes except as otherwme prowded heretn N f

“.its cost, and receive mformatton dlrectly from’ meters serving Gooch]and However actual meter readmgs

Sectton 17. leltatton of L1ab111tv Netther Hennco nor Goochland shal] be ltable in damages 0 thef

; other for any act omission, or ctreumstances occasmned by.or'in consequence of any acts of God, acts of the -

_f'}pubhc enemy, wars, epldemlcs ‘landslides; Jightning; -earthquakes,’ ﬁres stonns ﬂoods washouts civil ©
distarbances, exptosmns bri akagc or acc1dent to machtnery or linés of plpe or any other cause, not reaSUnab iy
‘within the control of the party clznrntng suspensmn and which by the exercise of due dlhgence such party i

- _j_unable to prevent or overcome: Such causes or- contmgen01es affectlng the performance hereunder by elther,-'-'
it ;._"Hennco or Gooch]and shall not reheve 1t of liability i inthe event of its concnmng neghgence or i the event of .
- vits failure to use due. dthgence to remedy the S1tuat10n and to remove the cause in an ‘adequate manier and with .
f"';’ L all reasonable dispatch, nor shail such causes or contmgenc‘tes affectlng such perfonnance relieve either party -

» '_ﬁom its obhgattons to make payment of amounts then due hereunder in respect of water theretofore deliveréd.

o Nothmg contalned 1n thxs section shall be construed as wa1v1ng any mlmumty Wthh etther County may-

o ,possess

‘ Seetlon 18, Inte ptton Hennco shall have the obllgatton at all tlmes to prov1de the rnammumj

' quantmes of water- to be delivered: under this Agreement and may mterrupt such. supply only i the event of -
L emergenCics beyend the control of tenn 0, 01 by mutua‘ ¢ oqsent 1 reqnn‘ed For s)(stem mznntenaucc or-
- construction. - ' ' : L

Sectton 19 Suspensxonlemttatlon Whenever sl the reasonable judgment of Henneo ‘an aetual bona

' ﬁde émergerncy exists which requires the snSpensmn or limitation of water services, service to Goochland

o customers hereunder may be suspended or limited as long as such emergency exists, but" only 1f and to the

extent that Henrico suspends or limits service to all similarly affected Henrico customers. Herrico will notify -
" Goochland as soon as possible-that services are to be or have been suspended or limited under this Section
~and, thereaﬁer will keep Goochland advised'as to when such services may be restored. In the event an
emergency is declared, pursuant to the Code of Henrico, restrictions 1imposed on citizens of Henrico shall also
‘be imposed on citizens of Goochland if supplied or supplemented from the affected water supply. Henrico
shall act in good faith when: declaring the existence of any such emergency, and shall take any and all

" reasonable measures to continue to supply all or part of Goochland's water supply needs despite the existence
of any such emergency. The term “emexgency” as used in this section shall include mandatory compliance

with water conservation restrictions as required by the withdrawal permit conditions for a water conservation -

plan approved by the Virginia Department of Environmental Quality (“DEQ”), including- any restrictions




. placed upon the Henrtco water system by DEQ upon renewal of Hennco s DEQ Vlrorma Water Protectlon
' Permit.- - The term ernergency ‘shall also include the voluntary conservation. of ‘water. when conditions

* warrant; e.g.; when peak-or maximum flows cause the Henrico water system to function rmproperly (Le, =

L "pressure below state’ regulattons) or when requested by the City of Richmond. CAIL voluntary mcasures shall-

be apphed equally to Henrico and Goochland ‘In addrtron Goochland agrees 1o pro rata ﬂow reductlons ¥
-+ when ﬁlture tederal state or. looal hmttatrons or ﬂnw reducttons are :anplted qutemﬁwtrle tn nll ofhm- neers OF :

A

the Hennco water system o

o _ Sectlon 20 Term Tlns agreement shall be n ﬁJll force and effect from 1ts date through'and mcludlng E
R June 30, 2032; and shall continue in force thereafter witil terminated by either the County Manager of Hennco"l-‘ :
. or Cou_nty Admln]strator of Goochland giving to the other party hereto tén- (10) years. written' notice to"that -
ceffect: In the event this- Agreement is canceled by Goochland and not - replaced by a’new agreemient,
Lo Goochland shail pay Hennco an-amount equal to. the book value of plant dlrectly allocated. to Goochland and -
. mot pard for by Goochland’ whether through d1rec:t payments for capacity, rnonthly or annual capacrty charges '
o __‘Zor in another manner,: mcludmg direct installation ‘and- payment therefor" by Goochland In the event this -
o _' "Agreernent is‘canceled by Henrico: and not replaced by-a new’ agreement before the end- of its term Henrico"
CE -shall pay-Goochland an amount equal to the book: value: of plant dtrectly allocated to Goochland land pald for:"-*‘
R :-iby Goochland whether through drrect payments for Capa(:lty monthly or: annual capacrty charges orin another o
manner, mclndrng direct installation and’ paymen* by Goccl*lc:rd - For purposes of Cd.ICULaUOﬂ of any-"'_-
_ Wpayments due from Goochland to Henrico under this section, book value shall be:deemed 'to be zero- for any .
- item of" plant that no longer decreases in’ value: ‘each. year on’ Hefrico's schedule of deprecrauon ~This -
- agreement shall be- blndrng upon and imire to the beneﬁt of. the partres hereto and therr SUCCESSOrs. or assi gns b
= -The partres specrﬁcally agree. that their respectlve Tfights under this Agreement shall be: assrgnable provrded -

L that the assi gnor remains. re5pons1ble for the perfonnance of all. contractual obhgatrons set forth hereln

. -Sectron 21 Adoptron of Henrlco water conservatmn nlan by Goochland Wlthrn 30 days of execunon of ﬂ'HS: :
~ agreement, or Henrico’s final adoptron of a water conservation plan, whichever is later, Goochland shall adopt:
the water: conservatlon plan adopted by Hennco Furthermore, wrthm 30 days of adoptron of water .
L ,conservatton plan amendments by Hennoo Goochland shall adopt all amendments to the Henrrco water'

- 'conservatlon plan

IN WITNESS WHEREOF Hem‘lco and Goochland have caused thls Agreement to be executed by

| therr duly authorrzed ofﬁcers

|SIGNATURES FOLLOW oN NEXT "PA'G’E]



" COUNTY OF GOOCHLAND, VIRGINIA -

A alrman Board of Supermsors
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S Approved as to form 5 ERES

: . ._'_.Gobé:hlvand_(:()'m]_ty, Attomey__"_';": o S

e ATTEQT:'

- Clerk
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_. Appfovéd as to form: .




oy

240

Ivepo

e

ezo -

lezoo”

“EXHIBIT A
Water Agreement-

E“c_ $3.nB) anoy yeed

_-suoposfolg ._ﬁ_mg

. i g , 650°0 15 o yeag
yo0'sE gesel T (8 TR 1= 1886 .- . 7858 5P8°7 g08°L -l soy FAR 9420 9D’ 28’0 ABQ deRy .
Z05z) b6Z'6 oree . |uwiEs. 876'c 08z ¢ (a2 el ) z2 vosn |z £85°0 gag'0 286 (8L, feq sfeiany  |siero)
£l00 £L0°0 zyon 1iios boo ote's. oo’ L fooe . |eooe | |s0o0 600°C, 6000 3000 NGH Xea g
GIED goe0 1820 LEY $52'0 . leszo bz plveze o |zze 12En- 120 8020 Z07°0. feQymag | .
L5110 €510 g¥1'0 9El0 ZELD Ay [$450] Lo lekLon 0110 4010 #0410 [T I keq alielany  [peoM JaAly
JESE0 vL2'0 £02'0 YT T YR 88070, 900" abno’ feD vzah- . |eioo »100 oo 2000 800'0 10K HERd
£00°8 oLc9 {96+ gva’n L 187RT 5eLz. ziot 360 ¥eL0 pISO T |pErD. ¥EC°0 L8z 2610 Z510 - Aeq xead
15ey se2'¢ 08b'z BL8'L L pLet 200'1 08, L0 1880 ez’ iz fave gz1'e 8600 8L0°0 feg) sbieseny | anusay Losianed
2940 18170 g ze00 - 7 jaloe. zZ50°0. 150" -lecoo 4200 lszoe eluiog 2100 1100 ‘6000 0000 JNOH yeay
©Bg6'e 8.2°¢ 1692 LE°4 P3P 2z 980 829°0" 2050 - Z0¥'0 z7e0 £52°0 8020 0000 Aeq ead
566} 6€97) LpeL 6080 LvL0 7180 £6¢ PIE'D 1520 Lo20 (18] 8210 £E0L'O 8000 Aeq ebeloay  [Aemiied plaiiabpiy
0050 Ige 0. AR PLED L2z 6600 | 990°0" 9E0°0 1209 V200 910 £10'0 700°0 2000 1000 noH Hesd
geeir - [vEbD 626'S B9 p 0882 080T BYp L {580 6590 108D {08870 pot'e Lb0°0 9E0°0 6200 AeQ dEBg
6665 LTy 5967 vy goy'l 080’ ¥200 gek o - 0Bg0 vST0 . {E1D 0540 p20°0 BL00 ¥10'0 " ke sbessay |05z sinoy
b0z g8z % _dsoT 5208 - 0Z0T §107 CBioE - ~gopz - |7 obz eo0z . | sooz $002 - £00Z. 7002 1007 _uopeao
A . : . ...,mﬁo_“mu uo Casw U mw;mi.}mn yead plie mmm,_.maq



L 041242002

GOOCHLANDWATERCOSTOFSERVICE, e e . S S PABEL L
D00-01 WATER RATE . . . Do . ) S )

._VOLUMEPURCHASED(CCF) PO |- -

. CAPACHYGHARGE © - .. 0 .s0878"  S66876
COMMDDIW COSTS o e : . " $1.008 . 73_77,002 .

'ACTUALcosT ; co CToa e T gumes o sveasre Lo LT T e

g ACTUAL AMOUNTB!LLED e S T 10 Y TP-Y

: -aMO!INT{OVERi UMDFR coe.r R :g,om T gonaast

EXHIBIT B

 Water Agreement,



0412412002 -
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APPENDIX E
Residential Well Survey



GOOCHLAND COUNTY GROUND WATER SURVEY DATA

DAA PROJECT NO. R07246-01

RESIDENTIAEL WELLS
TAX MAFP #i
FACILITY LOCATION/ADDRESS WELL TYFE iD/VDH TAX MAP DATE WELL DEPTH DEPTH TO STATIC WATER CASING SIZE | CASING DEPTH (¥F) | WATER ZONE | (FT} | WATER ZONE 2 (FT) ] WATER ZONE 3 (FT} | YIELD WELL DRILLER
R, Ap, Com, Ind, CW, M BorD» PERMIT # NUMBER INSTALLED BEDROCK (FI) LEVEL (F) IN FROM TO FROM TO FROM O FROM TC GPM
R LOT 1 - Aulurn Ridge o} 99-157-0212 1(h4 3 2/25/2000 120 50 6% 0 120 160 165 - - - - 5 Swift
R 5370 Martin Road D 05-137-8405 L(1)29 3 1127/2005 38 20 6 1+ 52 - - - - - - 5 Curtis
R LOT 7 - Deer Run 3] 00-137-0269 1{67 3 12/6/2000 100 60 6% I+ 94 110 113 - - - - 3 Curtig
TAX MAP #2 SRR : 8 i i i B i
FACILITY LOCATION/ADDRESS WELL TYTE 1D/YVDH TAX MAP DISTRICT DATE DEPTH TO STATIC WATER | CASING SIZE | CASING DEPTH (F1) | WATER ZONE | (FT) | WATER ZONE 2 (FT) | WATER ZONE 3 {FT) | YiELD WELL DRILLER
R, Ap, Com, Ind, CW, M BorD PERMIT # NUMBER iD INSTALLED BEDROCK (FT) LEVEL (FT} IN FRGM TO FROM TC FROM TO FROM TO GPM
R 5012 Fleming Crossreads D 02-137-0099 2051 3 81672002 94 42 65 Vi 1+ 94 280 300 - - - - 40 Royali
R 5808 Fleming Crossroads 3] 03-137-0048 2(5H2 3 4/14/2003 104 30 6V 1+ 103 180 200 - - - - 25 Curtis
R 5000 Fleming Crossroads 8] 04-137-0208T]| 2(5)3 3 1/20/2005 104 10 6 4] 106 114 115 - - - - 25 Cartis
R LOT 4 - Fleming Crossroads D 02-137-0252 2(54 3 L/9/2003 NA 28 4 Ve Q 130 - - - - - - 25 Curtis
R 5011 Fleming Crossroads B 02-137-0410 2(56 3 971142002 48 NA 6% ] - - - 10 Curtis
R LOT 12 - Shanoor il 8] 05-137-0203 2(3)12 3 3/3/2006 85 25 64 & - - - 20 Cartis
R 4070 County Ling Road - Church D 03-137-0208| 2(1}30 3 7/21720086 58 30 6% ki) - - - 1 Cartig
R LOT 4 - Chestnut Hills 3] NA 201321 3 6/30/2001 A 0 - - - 10 Cartis
TAX MAP #3 B
FACILITY LOCATION/ADDRESS WELL TYPE| ID/VDH TAX MAP DISTRICT DATE WELL DEPTH DEPTH TO STATIC WA'I:ER CASING SIZE | CASING DEPT’}[ [ET} WATER ZONE 3 (FT) { YIELD WELL DRILLER
R, Ag, Com, Ind, CW, M BorD PERMIT # | NUMBER D INSTALLED IT. BEDROCK (FT) LEVEL {FT) IN FROM (k) FROM TO GPM
R 4486 Shannon Hili Rd D 98-137-0046 31 3 5/10/1998 130 il 25 6 Y 0 60 - - 5 Swift
R Route 605 - Shannon Hill D 97-137-0242 3(2)3 3 11/2/1997 115 77 20 6% G T - - 10 Curtis
R LOT 5 - Caledonia Pincs D NA 38 3 11/9/2005 350 £2 NA 6% 1+ 635 - Ya Curtis
R 4220 Shapnon Hill Rd D 04-137-0328 3(5)0 3 1/12/3905 200 85 30 6l 1+ 84 - - 15 Curtis
FACILITY LOCATION/ADDRESS WELL TYPE IBAVDH TAX MAP DISTRICT DATE WELL DEPTH DEPTHTO STATIC WATER CASING SIZE | CASING DEPTH (FT) | WATER ZONE | (FT) | WATER ZONE 2 (FT) § WATER ZONE 3 (FT} | YIELD WELL DRILLER
R, Ag, Com, Ind, CW, M . BorD PERMIT # ; NUMBIER D INSTALLED FT. BEDROCK (FT} LEVEL (FT) N FROM TO FROM TO FROM TO FROM TO GPM
R LOT 18 - Shaonon Hill B 95-137-0009 4 (2) 10 3 2/12/1996 45 45 - 36 0 0 45 30 45 - - - - 4 Ashland Well
R 5051 Shannon Hill Rd B 01-137-0254 41335 3 972472001 30 0 20 30 | 30 20 30 - - - - 5 Ashland Well
R 4421 Tabscott Rd B 95-137-0136 4{6) 1 3 4/5/1996 34 NA 25 30 1 54 25 40 - - - - 5 Ashland Well
R 4700 Shanvon Station Lo D 95-137-0030 4{N 10 3 04/13/1997 1033 60 10 6 ¥ 0 60 75 30 - - - - 20 Swidt
R 4900 Tabscott Rd B NA 4(8C 3 2/13/1998 58 % 57 NA 24 0 58 2 - - - - - - NA Fred Jones
R LOT 4 - Shanacn Hil D NA 4{6)4 3 16/7/19%0 305 48 23 [ 1+t 59 - - -~ - - - ] Appletree
R 4618 Slippery Rock L D 1390-427 4312 3 6/12/1991 165 NA 21 6 ¥ 1+ 50 - - - - - - 5 Cuatis
TAX MAP #5 st
FACHLITY LOCATION/ADDRESS WELL TYTE IDAVDIH TAX MAP DISTRICT DATE WELL DEPTH DEPTH TO STATIC WATER | CASING SIZE | CASING DEPTH (FT} { WATER ZONE 1 (FT) | WATER ZONE 2 (FT) | WATER ZONE 3 (FT) | YIELD| WELL DRILLER
R, Ag, Com, Ind, CW, M BorD PERMIT# | NUMBER D INSTALLED FT. BEDROCK. (FT) LEVEL (FT) N FROM TO FROM TO FROM TO FROM TO GPM
R 4231 Rollins Dr D 48-117-0065 5(1) 36 3 11/14/1598 125 29 18 6% 1+ 29 100 125 - - - - 20 Curtis
R 5616 Broad Street Rd b 99-137-0258 | 5(3)31 3 1/5/2000 400 40 50 6 1+ 40 260 280 - - - - 1% Curtis
R LOY 2B Countwdine Estales D 07-137-0036 | 5(t9) B2 3 203/2007 240 68 30 64 1+ 67 186G 240 - - - - & Curtis
R Parcel A Rouie 720 D 98-137-0120 5837 3 12/8/1998 180 79 19 6% 1+ 7% 140 L8O - - - - [0 Curtis
r LOT 49 - Hidden Acres D 98-137-0530| 5(3)49 3 $1/11/1999 205 88 40 6 Y 0 88 - - - - - - 6 Curtis
R LOT 76 - Hidden Acres B 85-137-0016| 5{1)76 3 4/11/1986 39 NA NA 24 0 39 - - - - - - NA Gentry
R 5050 Taree Chopt Road D 97-137-0042 5(5)1E 3 10423/1967 435 89 NA 6% 2+ 89 - - - - - - 3% Royall
R LOT A - Countyline Estates B 87-137-0055 5(8A 3 05/15/1987 24 NA 11 3 0 21 Ll 21 - - - - 4 Ashland Well
R 4628 Peters Creek Rd B 98-137-0182| 513} 12 3 1/14/1999 57 36 NA 24 Q 57 - - - - - - NA Fred Jones
R LOT 26 - Shannon Hill Farms D 88-137-0062| 5(13}20 3 8/13/1988 260 87 25 6 [} 87 150 145 180 185 - 13 Swilk
R LOT 21 - Shannon Hill Farns D 99-137-02401 5{13}21 3 3/8/2000 140 71 15 6% i+ 75 - - - - - - 25 Anderson
R LOT 1 - Royal Oak Estales D 92-137-6105 S{18)1 3 6/30/1992 145 90 30 6% & 90 130 135 - - - - 16 Curtis
R LOT 3 - Royal Oak Estates D 94-137-0013 5(3)1 k] 3/8/1895 L60 65 MNA 6% 1+ 69 - - - - - 15 Anderson
R LOT 6 - County Line Estates 8] 95-137-0168 | 5 (19) B6 3 1171771997 125 78 NA 6% [ 80 91 92 112 Li3 - - 10 Cartis
R LOT {1 - Sheltors Ridge D 99-137-0036 | 520311 3 7/25/19%9 £85 il 70 6% [ 77 - - - - - - g Curtig
R LOT 6 - Bread Pincs D 98-137-0160 5216 3 2{24/1999 125 78 22 6 1+ 79 100 120 - - - - 20 Curtis
R LOT 9 - Shelton Ridge D 98-137-0079| 3 (209 3 /1471998 300 50 18 6 1+ 50 230 299 - - - - 6 Caurtis
R LOT 35 - Rayal Oak Estates D 03-137-0281 5{27y35 3 1172572003 co 50 NA 6Va 1+ 52 286 300 - - - 8 Curtis
R LOT 34 - Royal Qak Estates 8] 01-137-0427| 5(27;34 3 47122002 125 44 NA 6% 1+ 44 100 125 - - - - 15 Curtis
R 4985 Doybie Eagle Dr D NA 52732 3 11/4/2005 110 52 30 6% 0 52 100 105 - - - - 20 Curtis
R LOT 6 - Roval Cak Bstates B 96-137-0360 5256 3 3/17/2000 304 NA NA 6% 0 115 144 164 164 184 - - 25 Gatimon
R LOT 2 - Royal Oak Estates D 99-137-0364 5(25)2 3 3/24/2000 304 NA NA 6V 0 76 110 115 150G 160 28¢ 284 15 Gammon
R LOT 3 - Royal Oak Estates D 02-137-0065| $(253 3 08/20/2002 300 75 45 6% 1+ 75 105 107 - - - - 1 Curtis
R LOT 3 - Shelton: Ridge D 00-137-0274 523 3 1/30/2002 300 50 40 6 Ve 1+ 50 281 285 - - - - 4 Custis
R LOT 36C - Iidden Acres D 01-137-0436 | 5 (1) 36C 3 3/3/2002 260 93 20 6 Y 1+t 93 180 240 - - - - 7 Curtis
R LOT 5t - Royal Virginia D 95-137-0051 5(1}55 3 9/1/1999 400 24 11 6 1+ 24 360 400 - - - - 2 Curtis
R 5423 Three Chopt Rd D 06-137-0009 5(1324 3 G6/£7/2006 220 104 30 6% i+ 193 180 200 - - - - 7 Curtis
R LOT 6 - Broad Pines D 98-137-0157 5(2N6 3 2/24/199% 12§ 18 22 ¥4 1+ 78 100 120 -~ - - - 20 Curtis




GOOCHLAND COUNTY GROUND WATER SURVEY DATA DAA PROJECT NO. R07246-01

RESIDENTIAL WELLS
TAX MAP #6
FACILITY LOCATION/ADDRESS WELLTYPE| IL/VDH TAX MAP DISTRICT DATE WELL DEPTH DEPTH TO STATIC WATER | CASING SIZE { CASING DEPTH (FT) | WATLR ZONE | (FT) | WATER ZONE 2 (FT) | WATER ZONE 3 (FT) [ YIELD WELL DRILLER
R, Ag, Com, Ind, CW, M ” BorD PERMIT # NUMBER D INSTALLED ET, BEDROCK (FT) LEVEL (FT} N FROM TO FROM TG FROM TO EROM TO GPM
R Broad Sireet Road 2} 88-137-1047 | &(1)ioC 3 9/1/1988 255 150 0 [ 1+ 150 - - - - - - 3 Curtis
R Broad Street Road B 96-137-0059 | 6 {1} 12A 3 5/20/1997 45 NA 20 39 0 45 20 45 - - - - 4 Ashland Well
R LOT 2 - Quarter Mill 3] 99-137-0099| 6 (1353 3 11/1/19%9 00 55 20 6 Y 0 55 60 65 - - - - 10 Swilt
R LOT 15 - Badensville Farms 8] 94-137-0166 6{4 15 3 311571995 225 70 (4 6 Va 1+ 69 180 160 215 220 - - g Curtis
R LOT 3 - Hadensvilie Farms D 95-137-0033 6433 3 F21/1999 L60 38 22 6 Y i+ 87 140 160 - - - - 10 Cudis
R 4151 Broad Street Road D Q0-137-0008 5(1) 48 3 71942000 85 R NA 6% 1] 85 49 50 - - - - 108 Curtis
R LOT 10 - Lake Kiltarney > 01-137-0455 6 (3310 3 6/6/2002 t25 25 40 6% 1+ 85 110 115 - - - - 10 Curtis
R 4630 Old Frederickshusg Rd 3] 01-137-0367 5(6)4 3 L3/1172001 140 e NA 6% 0 92 126 127 - - - - 20 Curtis
33 LOT 7 - Hadengvilie Farms 3} 99-137-0218 S (7 3 6/9{2000 £20 5¢ 20 6 1] 30 110 115 - - - - 10 Curtis
R Route 609 & 1-64 - Hadensville 5} 05-137-0215 6 (1y57 3 7/13/2005 300 96 i2 &Y 1+ 96 280 300 - - - - 2 Curtis
R LOT 20 Hadensville Farms D 98-137-0297 6(4320 3 £3/1999 260 117 30 6V 1+ 117 240 260 - - - - 1] LCurtis
TAX MAP#9 B 5 i 5 2 H B S
FACILITY LOCATION/ADDRESS WELL TYFE 1B/YDH TAX MAP DISTRICT DATE WELL DEPTH DEPTH TQ STATIC WATER CASING 5825 | CASING DEPTH (FT) | WATER ZONE 1 (FT) { WATER ZONE 2 (FT) | WATER ZONE 3 (FT) | YIELD WELL DRILLER
R, Ag, Com, Ind, CW, M ” BorD PERMIT # NUMBER I INSTALLED FT. BEDROCK (FT) LEVEL (FT) N FROM TO FROM TO FROM TO FROM TO GPM
R 3961 Wildflower Creek Lane D 99-137-0091 992 3 10/27/1999 400 35 50 6% 1+ 55 150 400 - - - - b Curtis
R Off Route 505/Shannon Hill Road D 05-137-0050T a{nhc 3 12/3/2005 30 )] 0 LR 1+ 79 - - -~ - - - 7 Curtis
R 3930 Fourcee Farms Lane 3] 05-137-0416| 912 3 3/28/2006 200 70 30 [ 1+ 69 180 200 - - - - 20 Curtis
R 3091 Tlwee Chopt Road B -137-0114 [ 91770 3 10/17/1994 42 41l NA 24 0 42 - - - - - - { Fred Jones
R 3951 Wildflower Creek Lane D 98-137-0281 IMN6 3 2/10/199% 303 50 40 6% 0 50 - - - - - - t Fred Jones
R 6005 Commuaity House Road D 01-137-0158 | (17D 3 9/21/2001 200 95 a0 6% i) a5 110 115 197 199 - - 5 Curtis
R LOT 4 - Lantana South D 01-137-0245 912y 4 3 5/16/2002 145 87 93 6 Y 0 87 - - - - - - 5 Hall Well
R 3500 Lowry Road |2} NA o(tny 6 3 8/10/2002 165 95 36 6% 0 95 150 160 - - - B i Cartis
R 3746 Shannon Hill Read D 05-137-0118 [ 9 (1}40A 3 4/18/2005 160 52 3¢ 6% 1+ 5L 100 160 - - - - 20 Curlis
R 3931 Fourcec Farms Lanc D 06-137-0347 9(I13 3 2{3/2007 520 52 30 6 Y4 1+ sl 400 520 - - - - [ Curtis
R LOT 5 -Fourcee Farms D 05-137-0079 9 (1335 3 372442005 440 L3O 36 6% 1+ 99 400 440 - - - - 2 Cartis
R Caldonia Subdivision 8] 06-137-015% (D8 3 H21/2000 260 115 30 6% 1+ 115 160 165 - - - - 5 Curtis
R Wildfiower Lane D 99-137-0124 N7 3 10/28/1999 260 95 30 6 Y 1+ 45 160 170 - - - - 6 Curlis
R 3980 Wilkiflower Circle Lane D 05-137-0353 9 (N1 3 5/13/2006 365 58 30 6% 1+ 57 200 365 - - - B HE Curtis
R LOT 2 - Lanana South D 02-137-0561 91232 3 2/27/2066 200 58 25 6% 1+ 57 62 200 - - - - 12 Curtis
R 3926 Fourcee Farms Lane D (J5-137-0405 911 3 32912006 240 yiti 25 6 Y 1+ 69 2060 240 - - - - 12 Curtis
TAX MAP #10
FACILITY LOCATION/ADDRESS WELL TYPE I¥VDH TAX MAP DISTRICT DATE WELL DEPTH DEPTH TO STATIC WATER CASING SIZE | CASING DEPTH (¥T) { WATER ZONE L (FI'} | WATER ZONE 2 (FT} | WATER ZONE 3 (FT} | YIELD WELL DRILLER
R, Ag, Com, Ind, CW, M Bor > PERMIT # NUMBER D TNSTALLED FT, BEDROCCK (FT) LEVEL (FT) IN FROM TO FROM TO FROM TG FROM TO GPM
R LOT 2 - Shannon Hill B 98- 1370140 | 10(1)2 3 7171998 53 NA. 26 30 0&2C | 20833 6 53 - . . - 7] ‘Ashland Well
R 3473 Tabscoft Road v} 93.137-0141| 10 (1) 25B 3 11716/1994 135 66 NA 6% 0 68 74 75 101 112 - ‘ 35 Curtis
R LOT 32 - Shannon Hilt D 99-137-0064 | 10 (1) 32 3 /611999 400 39 is A iT 39 380 385 , f - . 2 %% Curtis
R Route 603 B 92-137-0067 [ 10 (6) AS 3 5/18/1952 73 NA NA 30 i+ 73 40 3 - - - - 1 Curtis
R Route 688 B 99-137-032¢ 101)37 3 11/18/1999 42 6% Q Curtis
TAX MAFR #11
FACILITY LOCATION/ADDRESS WELL TYFE IYVDH TAX MAP DISTRICT DATE WELL DEPTH DEPTH TO STATIC WATER CASING S5IZE | CASING DEPTH (FT) { WATER ZONE 1| (FT} | WATER ZONE 2 {(FT) | WATER ZONE 3 (FT) | YIELD WELL DRILLER
R, Ag, Com, Ind, CW, M BorD PERMIT # NUMBER D INSTALLED ET. BEDROCK {FT) LEVEL (FT) IN FROM TO FROM TG FROM TO FROM TO GPM
R 4221 Hickery Hill Road B 98-137-0081 | 11 (13 53E 3 8/14/1998 L30 42 18 6% i+ 42 160 80 - - - - 30 Curtis
R Pace Road 2} 98-137-0213 11(1)y47 3 11/12/1999 103 77 NA 6% 1] il 88 89 - - - - 15 Curtiy
R 3810 Hadensville Fife Road B 05-137-0313 LI{1}5 3 9/15/2005 500 52 30 6% 1+ 51 460 500 - - - - 20 Curtis
R 3944 Pace Road D 971370026 11(1)2¢2 3 9/15/1997 105 20 10 6 Y 0 20 40 45 - - - - 10 Swiht
R Route 606 B 96-137-0229 | 11(1)23 3 4/8/1991 M NA NA 30 1+ 34 15 34 - - - - 5 Amclia Well
R Fleischman Road ) 94-137-024% L5 3 4/20/1995 L5 53 NA 6% [H 55 71 72 89 G - - 0 Curtis
R 4233 Hickory Hill Road D 96-137-0074 11(1)353 3 1/12/2000 100 20 15 64 0 20 G0 a5 - - - - 10 Curtis
R LOT 3 - Royal Virginia D 04-137-0083 | 11 (16)30 3 07/10/2004 4060 101 30 6% 1+ 60 160 400 - - - - 10 Cuutis
R 498G Deuble Eagle Drive D 03-137-0170| tL1¢15)19 3 11/25/2003 302 NA NA [ [H 65 - - - - - - 8 Gammon
R LOT 16 - Royal Virginia D 02-137-0142 | 1L {15 16 3 /2142002 320 24 ig 6 14 28 - - - - - - 7 Curtis
R 3043 Putting Green Way (Well # 2} D Q6-137-0136 | 1L (15) 17 3 $6/27/2006 t45 5 5 614 G 50 40 65 80 35 £20 125 15 Curtis
Ag 3043 Putting Green Way (Well # 1} D 06-137-0136 [ 11 (15) ¢t7 3 102772006 325 69 10 6% [ 69 145 150 - - - - i Curtis
R LOT 53 - Royal Virginia Golf Club D 99-137-0377] 11 (1383 3 4/11/2000 200 52 70 6% 11 52 165 17G 183 I35 - - 15 Curtis
R LOT 29 - Ro;a! Virg‘niﬂ D 05-137-0367 | 11 ( 16! 19 3 06/16/2006 400 90 30 6% 1+ 89 260 400 - i3 Curtis
TAX MAY #12 I 5 : = : B :
FACILITY LOCATION/ADDRESS - WELL TYPE VDU TAX MAP DATE WELL DEPTH DEPTH TO STATIC WATER CASING STZE | CASING DEPTH {FT) WATER ZONE 2 (FT) | WATER ZONE 3 (FT) { YIELD WELL DRILLER
R, Ag, Com, Ind, CW, M BorD PERMIT # NUMBER ] INSTALLED FT. BEDROCK (FT)} LEVEL (FT) iN FROM TG FROM TO FROM TO GPM
R Route 669 B 94-137-0254 | 12(I8) C 2 301341995 37 37 20 30 1+ 37 - - - - 5 Ashland Well
R LOT 1 - Beachiree Springs D 97-137-0148 12 ¢26) L 3 8/18/1998 186 32 24 6 1+ 32 - - - - 7 Curtis
R 3512 Pacetown Road D 04-137-0142 120297 3 9/16/2005 500 53 30 6% 1+ 52 - - - - 1 Curtis
R Route 615 B 98-137-0020 12()1C 3 1741998 36 NA 20 30 0 36 - - - - 4 Ashland Well
2of9
R 3967 Cedar Plains Road B 88-137-0057 12(1}71 2 5/20/1997 30 30 18 30 1+ 30 18 30 - - - - 4 Ashland Well
R Broad Street Road D 99-137-0007; 12(1) 55 3 5/18/1999 160 23 20 LR 0 23 180 185 - - - - 4 Curtis
R Cedar Plains Road D 98-137-0175 12 (1) 39 3 10/31/1998 250 50 30 6 ¥ [i] 50 240 245 - - - - 40 Swift
R Routc 61t B 99-137-01423 12{1)37 3 6/28/1999 34 34 ) 3 1 kL 20 28 - - - - 5 Ashland Welf
R 4640 Three Chopt Road D 96-137-01651 12 (1) 16A 3 1/9/1997 145 85 35 [ 0 85 125 138 - - - - 5 Swift
R LOT t4 - Hadensville Farms D 01-137-0160 12({8) 14 11/5/2001 420 75 19 6 Va 1+ 79 - - - - - - 3 Cudis
R LOT 14A - Lake Killarmey D NA 12 (6) 14A $/1172000 130 35 25 6% 1] 35 120 [25 - - - - 5 Curtis




GOOCHLAND COUNTY GROUND WATER SURVEY DATA

DAA PROJECT NO. R07246-01

RESIDENTIAL WELLS
R Cedar Pluins Road D 00-137-0107 | 12 (1) 71G 6/6/2000 200 69 22 6 1+ 69 150 200 - - - - 8§ Curtis
R Route 609 D G1-137-0400 | 12(1)61D 5/30/2002 440 50 46 6 1+ 50 210 213 - - - - Ve Curtis
i Route 609 B 01-137-0149| 12 (1) 46E 124772001 55 NA 35 k] 0 54 % - - - - B - 3 Dowdy's Well
R 3640 Forest Grove Road D 09-137-0054 | 12 (i) 26 3 712542000 215 48 NA 6% 1] 50 gl 82 207 208 - - 8 Curtis
R 4525 Three Chopt Road D $1-137-0423 12{137 1/1542002 300 a5 20 6% 1+ 65 280 250 - - - - 2 Curtis
R 4146 Broad Strect Road D 05-137-0430| 12{30)3 2 272812007 400 52 30 6 1+ 51 320 400 - - B - 3 Curtis
R 4150 Broad Street Road D $6-137-0279 | 12{30)2 2 3/1£2G07 300 80 30 6 1t 7 100 300 - - - - 50 Curtis
R Hamlin Oaks D 00-137-0857 12{t3)7 471342000 220 43 20 6% I+ 43 - - - - - - 6 Curtis
R LOT 19 - Lake Killarne D 09-137-0L19| 12{6) 19 97411999 165 - 10 Curtis
TAX MAP #13 [ s T
FACILETY LOCATION/ADDRESS WELL TYPE ID/VDH TAX MAP DISTRICT DATE WELL DEPTH DEPTH TO STATIC WATER CASING SIZE | CASING DEPTH (FT) | WATER ZONE 1 (FT} | WATER ZONE 2 {FT) | WATER ZONE 3 (FT)  YIELD WELL DRILLER
R, Ag, Com, Ind, CW, M BorD PERMIT # | NUMBER i3] INSTALLED FT, BEDROCK (FI) LEVEL (FT} iN FROM TO FROM TO FROM 0 FROM TO GPM
R LOT 25 - Countryside West D 95-137-0021 § 13 (13) 25 2 741741995 200 g5 NA 6% 0 87 92 9] - - B - 1% Curtis
R 3908 Broad Street Road D 98-137-0318 ! 13(1)16A 2 5/6/1999 200 50 20 6% I+ 50 185 200 - - . . 15 Curtis
R 3725 Broad Street Road B 90-132-0172 1304 2 RI6/1990 30 30 15 30 1 30 L5 a0 - - - - 4 Ashland Welk
R 4924 Peany Lane D 96-137-0233¢F 13(3)5A 2 4/12/1937 200 52 20 6% 0 52 95 i00 - - - - 3 Swift
R 4039 Broad Street Road D 99-137-0293 13 (1) 57 2 11/19/1999 240 89 34 6% I+ 89 220 240 - - - - 8 Curtis
R LOT | - Knibb-Blanford Tact D 95-137-0130F 13 (1) 52A z 10/10/1995 225 5t 25 6% 1+ 55 165 166 200 201 - - 4 Curtis
R LOT 4 - Oak Forest B 94-137-0226 13 (1) 40 Z 4/10/1995 52 NA NA 30 1+ 52 37 52 - - - - 2 Curlis
R 3843 Broad Street Road D 93-137-0183| 13{1)20E 2 4/11/1594 125 6 30 6 0 61 110 t1s - - - - 5 NA
R 3855 Three Chopt Road D 98-137-0196 130)18 2 12/30/1998 145 62 NA 6% 0 64 93 94 129 13 - - 8 Curiis
R 3872 Cabin Road B 96-137-0110| 13(1312A 2 10/13/1996 63 NA 45 3 ] 63 45 63 - - - - 4 Ashland Weli
R 3747 Broad Street Road D 04-137-0478 1392 2 Af512005 300 67 30 6% i+ 66 210 300 - - - - 10 Curlis
R LOT 7 - Leake's Mill D 02-137-0009 13297 2 21413002 200 25 25 6% 0 25 35 50 125 130 165 £70 3 Swift
R 4424 New Line Road D 00-137-0204 13(18) 4 2 37872001 200 65 30 6V 1] 65 80 85 165 170 - - 4 Swilt
R 3769 Three Chopt Road B 99-137-0356 | 13 {13424 2 16/17/2000 54 NA 25 30 20 54 25 54 - - - - 4 Curtis
R 612 Three Chopt Read D 01-137-0233 3 (01 2 8/3/2001 125 75 25 6% i+ 75 90 190 - - - - 15 Curiis
R 4048 Broad Street Road D 96-137-0187 I3 (1} 54 2 5/18/2000 570 72 18 6% i+ 72 400 570 - - - - 8 Curis
R 3843 Broad Strect Road D 94-137-0143 | 13{1) 20E 2 10/18/1994 165 36 26 6 i+ 50 140 Lad - - - - 30 Curtis
R 3815 Three Chopt Road D 99-137-0335| 131} 20A 2 3/23/2000 185 50 15 R 1+ G0 175 L80 - - - - 8 Curtis
R 4039 Broad Street Road D 99-137-0293 | i3(1}57 2 11/19/1999 240 39 34 6 1+ g9 220 240 - - - - 8 Curtis
R 3745 Broad Sireet Road D 04-137-0477 131 2 44412005 200 87 30 6% 1+ 86 140 200 - - - - 15 Cudis
TAX MAP #14
FACILITY LOCATION/ADDRESS WELL TYPE ID/VDI TAX MAP DISTRICT DATE WELL DEPTH DEPTH TG STATIC WATER CASING SIZE | CASENG DEPTH (FT) | WATER ZONE | (FT) { WATER ZONE 2 (FT) | WATER ZONE 3 (FT) [ YIELD WELL DRILLER
| R, Ag, Com, Ind, CW, M BorD PERMIT # | NUMBER 1D INSTALLED FT. BEDROCK {I'T) LEVEL (FT} N FROM | TO FROM TO FROM TO FROM | TO GPM
R 4862 West Grey Fox Circle D 05-137-0375 14 (2) 16 2 10/312005 420 170 30 6% 1+ 169 280 420 - - - - 9 Curtis
TAX MAP #15
FACTLITY LOCATIOM/ADDRESS WELL TYPE ID/VDH TAX MAP DISTRICT DATE WELL DEPTH DEPTH TO STATIC WATER CASING SIZE | CASING DEPTH (FT) | WATER ZONE 1 (FT) | WATER ZONE 2 (FT) | WATER ZONE 3 (FT) | YIELD WELL DRILLER
R, Ag, Com, Ind, CW, M BorD PERMIT # | NUMBER m INSTALLED FT. BEDROCK {FT) LEVEL (FT}) N FROM TC FROM TO FROM TO FROM TG GPM
& LOT 32 - Ravenwood Road D 98-137-0234 | 15 (5)32 3 6/21/1969 320 75 NA 6% 1+ 79 - - - - - - 6 Anderson
R 6412 River Road West D 02-137-01 14| 15(535 3 6/13/2002 380 20 a0 5% 1+ 20 370 375 - - - - 10 Curtis
R LOT 26 - James River Farms D 96-137-0816| 15 (5} 26 3 9/11/1999 500 55 34 5% 1+ 55 450 500 - - - - 1 Curlis
R LOT 16 - James River Farms D 06-137-0005]| 15(5)} &6 3 32472006 400 109 30 [ 1+ 103 260 40 5 Curtis
TAX MAT #17
FACILITY LOCATION/ADDRESS WELLTYPE| ID/VDH | TAX MAP DISTRICT DATE WELL DEPYH | DEPTH TO STATIC WATER | CASING SIZE | CASING DEPTH (FT) | WATER ZONE | (FF) [ WATER ZONE 2 (FT) | WATER ZONE 3 (FT) [ YIBLD] oo oo
R, Ag, Com, Jud, CW, M BorD PERMIT # | NUMBER m INSTALLED FT, BEDRQCK {FT) LEVEL (FT} IN FROM TO FROM TO FROM TO FROM TO | GPM
i 5514 0ld Colurnbia Road D 99-137-037¢ 17(1) 10 3 £1/16/2000 125 40 20 6% 14 40 110 120 - - - - 30 Curtis
R 5282 Chimmey Springs Drive D 05-137-0062| 17(11)A k] £0/31/72005 160 60 30 6% 1+ 59 140 L6 - - - - 30 Curtis
TAX MAP #18
FACILITY LOCATION!ADDRESS WELLTYPE| ID/VDH | TAXMAP DISTRICT DATE | WELLDEPTH| DEPTHTO STATIC WATER | CASING $iZB | CASING DEPTH (PT) | WATER ZONE I (FT) | WATER ZONE 2 (FT) | WATER ZONE3 (FT) [ YIBLD] 00 "0 o
R, Ag, Com, Ind, CW, M BorD PERMIT # NUMBER D INSTALLED FT, BEDROCK {FT) LEVEL (FT) iN FROM TO FROM TO FROM TO FROM TO GPM
R 3062 Davis Mill Road D NA 18 (4) 4D 3 2731990 205 51 28 6% 1+ 50 B - - - - B 5 Cursis
R Georges Landing - Davis Mill Road D 99-137-288 18 (913 3 9/6/199% 240 20 31 6% 1+ 20 210 240 - - - - 8 Curtis
R 2890 Georpes Landing Road D 99-137-0275 1B (%33 3 21959 260 40 35 6 1+ 40 220 260 - - - - 7 Cartiz
R 3551 Davis Mill Road D 99-137-0309 | 185(1}49B 3 $0/19/1999 300 50 30 6 1+ 50 160 L1 - - - - 3 Curtis
R 2600 Danicltown Road D 04-137-002¢ | 18 (1) 26 B1 3 1/6/2005 400 51 30 5% 1+ 50 300 400 - - - - 1Y% Cartis




GOOCHLAND COUNTY GROUND WATER SURVEY DATA

DAA PROJECT NO. R07246-01

RESIDENTIAL WELLS
TAX MAP #19
FACILITY LOCATION/ADDRESS WELLTYPE{ ID/VDH TAX MAP DISTRICT DATE WELL DEPTH DEPTH TO STATIC WATER CASING DEPTH (FT) { WATER ZONE | (FT) | WATER ZONE 2 (FT) | WATER ZONE 3 (FT) | YIELD WELL DRILLER
|_R, Ag, Com, ind, CW, M Bor > PERMIT # | NUMBER D INSTALLED BT, BEDROCK (FT) LEVEL (FT} FROM TO FROM ¢ FROM T0 ° FROM TO GPM
R 4523 Hewitt Lane D $9-137-0276 | 19{1Q)A 2 9/26/1999 140 54 32 1+ 54 i20 140 - - - - 8 Curtis
R 3344 Forest Grove Road C 98-137-0245| 19(17)C 2 11/30/1999 340 85 50 1+ 85 180 200 300 320 - - 10 Curtis
R 4243 Whitehall Road o} 97-137-0262 | 19(1)64 2 5/3/1998 300 103 20 I+ 103 275 285 - - - - L] Cuttis
TAX MAT #20
FACIHLITY LOCATION/ADDRESS WELLTYPE] ID/VDH TAX MAP DISTRICT DATE WELL DEPTH DEI'TH TO STATIC WATER | CASING SIZE | CASING DEPTH (FT) | WATER ZONE [ (FT) | WATER ZONE 2 (FT) | WATER ZONE 3 (FT) | YIELD WELL DRILLER
R, Ag, Com, ind, CW, M Bor D PERMIT # | NUMBER D INSTALLED [ BEDROCK (FT) LEVEL (FT) N FROM TO FROM TO FROM TO FROM TO GPM
R LOT 6 - Red Eye Bluff D 07-137-0617 | 2G(25)6 2 3/9/2007 el 52 30 6% 1+ 51 ilo 300 - - - - 5 Curtis
R LOT 19 - Bolling Layne Place 3] 99-137-0386 | 20(20) 19 2 2/9/2000 400 50 L5 6% 1+ 50 260 270 - - - - 2 Curtis
R LOT 10 - Bolling Layne Flace D G9-137-0351 [ 20 (20) 10 2 3/14/200C 320 90 50 6% 1+ 90 160 170 300 310 - - 3 Curtis
R LOT 4 - Bolling Layne Placc D 00-137-0085 | 2020} 4 2 41672000 145 30 60 6% 1+ 80 i20 125 - - - - 7 Curtis
R 3653 Whitehall Road 3] 99-137-0110] 20150 2 5272000 360 130 50 6% 1+ 130 271 275 - - - - ] Curtis
R 3004 Recky Creek Lane D 99-117-0337) 20(1)69 2 4/24£2000 600 40 30 [ 1+ 40 490 500 - - - - 2 Curtis
R LOT 30 - Bolling Layne Place 0] 00-137-0025 | 20(20) 30 2 5/30/2000 500 50 100 6Y 1+ 60 3460 365 493 497 - - 3 Curtis
R LOT 7 - Mill's Forest 3] 99-1370365 | 20(19}7 2 6/19/2000 200 71 11 6% 1+ 71 i50 200 - - - - 8 Curtis
R 308G Woodlin Drive D 99-137-0163 | 20{11} 9 2 2/16/159% 500 80 27 [ 1+ 80 400 500 - - - - 2 Curtis
R 3026 Running 8iill Lang 8] (04-137-0424 | 20(1) 68C 2 3/25/2005 240 51 30 6% I+ 34 200 240 - - - - 10 Curtis
R LOT 59 - Mitl's Forcst )] 04-137-0430 | 20(22)59 2 3212005 200 80 30 (3 1+ 79 i80 200 - - - - 15 Curtis
R LOT 63 - Mitl's Forest D 04-137-0342 | 20 (22) 63 2 31272005 260 88 30 6% 1+ 87 200 260 - - - - 10 Curtis
R 3057 Rocky Creek Lane o] 98-137-0208 [ 20{13)4 2 1/22/1599 320 64 31 6 1+ 64 280 320 - - - - 5 Curtis
R 3464 Cedar Plains Road o 94-137-0858 | 20{1) 15 2 6/18/1998 300 30 20 [ 1+ 50 280 300 - - 2 Curtis
TAX MAP #21
FACILITY LOCATION/ADDRESS WELL TYPE{ ID/VDH TAX MA?P DISTRICT DATE WELL DEPTH DEPTHTO STATIC WATER | CASING SIZE | CASING DEPTH (FT) ] WATER ZONE | (FT} | WATER ZONE 2 (FT) | WATER ZONE 3 (T'T) | YIELD WELL DRILLER
R, Ag, Com, Ind, CW, M BorD PERMIT # | NUMBER D INSTALLED FT. BEDROCK (FT) LEVEL (FT) N FROM TO FROM TO FROM TO FROM T0 GPM
R 2541 Old Dam Road D 91-137-0038 20 (43 2 6/29/1592 165 52 25 6 L+ - - - - - - 10 Curtis
R LOT 20 - High Grove D 94-137-0184| 21{$H20 2 11/23/1994 285 94 6% 1+ 230 245 - - - - 8 Curtis
R LOT 53 - High Grove o 99-117-0278 | 21 {%)53 2 12/9/1999 320 140 6% 1+ 150 160 280 250 - - 5 Curtis
R LOT 58 - High Grove [n} 99-137-0257 [ 21 {3) 58 2 12/8/1999 200 69 6% 1+ 130 200 - - - - 7 Curtis
R LOT 22 - Milt Forest D 99-137-0260 | 21(10)23 2 10/10/1995 280 45 6% 1+ 240 280 - - - - 5 Curtis
R 2755 Hillhouse Lane D 06-137-0215 ) 21(9)22 2 7/15/2006 380 15 6V 1+ 240 380 - - - - 15 Curtis
R LOT 2 - Sandy Hills 3] 04-137-0387] 21022 2 442005 300 125 i
TAX MAP #21 i ; :
FACILITY LOCATION/ADDRESS WELLTYPE{ ID/VDH TAX MAP DISTRICT DATE WELL DEPTH DEPTHTO STATIC WATER | CASING SIZE | CASING DEPTH (FT) ] WATER ZONE | (FT} | WATER ZONE 2 (FT) | WATER ZONE 3 (T'T) | VIELD WELL DRILLER
R, Ag, Com, Ind, CW,. M BorD PERMIT # | NUMBER D INSTALLED FT. BEDROCK (FT) LEVEL {FT) N FROM TO FROM TO FROM TO TROM TO GPM
R LOT 3 - Sandy Hills D 04-137-0301 21(12)3 2 1/11/2005 460 104 20 6% 1+ 103 - - - - - 1 Curtis
R LOT 18 - Mili Forest 8] 98-157-0091 | 21(10) 18 2 2/11/1999 160 82 12 [ 1+ 82 155 - - - - Curtis
R LOT 31 - Mili Farest C 98-137-0081 [ 21 (10) 31 2 12/3/1998 300 i3 41 6 1+ 53 300 - - - - Curtis
R LOT 57 - High Grove B 98-137-0110( 21{%)57 2 9/29/1598 400 69 32 6% 1+ 69 400 - - - - Curtis
R LOT 16 - High Grove 8] 98-137-0810 ) 21 (%16 2 TI/1998 180 123 24 6% L+ 123 180 - - - - Custis
R LOT | - Sardy Hill D 05-137-0129 | 21(12)1 2 9/1/2005 220 141 30 (7] I+ 140 220 - - - - Cuztis
R LOT 7 - High Grove ¥ 97-137-0058 27 2 3/2/1998 420 93 6
TAX MAP #26 s : : e = i : : : S =
FACILITY LOCATION/ADDRESS WELLTYPE{ ID/VDH TAX MAP DISTRICT DATE WELL DEPTH DEPTHTO STATIC WATER | CASING SIZE { CASING DEFTH (FT}] WATER ZONE | (FT) | WATER ZONE 2 (FT) | WATER ZONE 3 (FT) WELL DRILLER
R, Ap, Com, Ind, CW, M BorD PERMIT # | NUMBER D INSTALLED FT. BEDROCK (FT) LEVEL (FT} IN FROM | TO FROM | TO FROM T0Q FROM | TO
R LOT 5 - Hickory Ridge 3] 05-137-0415 | 26 (12)5 3 312312006 200 92 £5 [3Z] b+ 81 100 200 - - - - Curtis
TAX MAP #27 daa Te
FACILITY LOCATION/ADDRESS WELLTYPE| ID/VDH TAX MAP DISTRICT DATE WELL DEPTH DEPTH TO STATIC WATER | CASING SEZE | CASING DEPTH (FT} | WATER ZONE | (FT) | WATER ZONE 2 (FT} | WATER ZONE 3 (FT) | YIELD WELL DRILLER
R, Ag, Com, [nd, CW, M BorD PERMIT# | NUMBER D INSTALLED FT. BEDROCK (FT) LEVEL (FT} N FROM TO FROM TG FROM TO- FROM TO GPM
R Danieliown Road o 92-137-0100 27(133 3 10/12/1992 300 50 i5 6% 1+ S0 - - - - - - 2 Curtig
R LOT 4 - Whittle Branch Estates 3] 92-137-0123 27(H4 3 12/3/1992 225 50 34 6% i+ 51 - - - - - - 10 Curtis
R 2170 Haskias Road D G4-137-0102| 27{1)34 2 6/2511994 245 ki) 27 6% i+ 30 230 240 - - - - 2 Curiis
TAX MAP #28
FACILITY LOCATION/ADDRESS WELLTYPE{ [D/VDH TAX MAP DISTRICT DATE WELL DEPTH DEPTHTO STATIC WATER | CASING SiZE { CASENG DEPTH (FT) | WATER ZONE | {FT) | WATER ZONE 2 (FT) | WATER ZONE 3 (FT) | YIELD WELL DRILLER
R, Ag, Com, Ind, CW. M BorD PERMIT # | NUMBER D INSTALLED FT. BEDROCK (FT} LEVEL (FT} I FROM TO FROM TO FROM TO FROM TO GPM
S LOT 13 - Bexley Wood Run D 02-137-0644 | 28 (14) 13 2 5/8/2002 303 NA NA 6% [ 50 - - - - - - 20 Gammon
R LOT 16 - West Cliff D 02-137-0226 | 28(14) 16 2 672442002 120 50 20 6% Y 50 115 128 - - - - 20 Curtis
R LOT 1 - West CLtf D 01-137-0088 [ 28 (14) 1 2 3042001 200 65 25 6% G a3 70 78 160 165 - - 3 Curtis
R LOT 5 - West Cliff D 02-137-0107 [ 28 (14) 5 2 13/4/2002 130 el 30 6% G 30 - - - - - - NA Fred Jones
R LOT L) - West Cliff D 02-137-0071 | 28(i4) 10 2 7/29/2002 125 55 20 6% G 55 65 70 15 120 - - 15 Curtis
R 2428 Chapel Hitl-Habitat for Hum, D 00-137-0082 | 28(1N1 2 /1572000 220 60 100 &% 1+ 60 203 207 - - - - ¥ Curtis
R 2428 Chapel Hill-Habitat for Haom. D 99-137-0182] 28(1)2 2 9/5/1999 400 79 20 6% 1+ 79 360 406 - - - - 2 Curlis
R EOT 7 - West Cliff D 05-137-0063 | 28 (17 2 10/5/2005 600 59 30 [ 1+ 58 580 600 - - - - 2 Curtis
R 4353 Riddles Ridge Road D 04-137-0417 | 28 {1) 87HI 2 12/28/2004 200 51 30 6% 1+ 50 140 200 - - - - 25 Curlis




GOOCHLAND COUNTY GROUND WATER SURVEY DATA DAA PROJECT NO. R07246-01

RESIDENTIAL WELLS
TAX MAP #20 e R
FACILITY LOCATION/ADDRESS WELL TYTE ID¥VDH TAX MAP DISTRICT DATE WELL DEPTH DEPTH TO STATIC WATER CASING SIZE | CASING DEPTH (FT} | WATER ZONE | (FT) | WATER ZONE 2 (FT} | WATER ZONE 3 {FT) § YIELD WELL DRILLER
R, Ag, Com, Ind, CW, M BoarD PERMIT # NUMBER D INSTALLED FT. BEDROQCK (FT) LEVEL (FT) 1IN FROM TG FROM TO FROM TO FROM TO GPM
R 3676 Springfietd Road D 07-137-0020 29(9) 5 2 3/29/2007 500 60 30 614 1+ 59 460 SO0 - - - - % Curtis
R 3765 Bell Road D 99-137-0238 | 29 {2004 2 8/26/1999 320 109 32 LR 1+ 109 280 320 - - - - 4 Curtis
R 3664 Springtield Road D 98-137-0237] 29(9) 7B 2 1/21/1999 200 54 24 6 1+ 54 180 200 - - - - 5 Curtis
TAX MAP #30 ‘,
FACILITY LOCATION/ADDRESS WELL TYTE {D/VDH TAX MAP DISTRICT DATE WELL DEPTH DEPTH TO STATIC WATER CASING SIZE | CASING DEPTH {FT} ] WATER ZONE 1 {FT) | WATER ZONE 2 (FT} | WATER ZONE 3 {FT) { YIELD WELL DRILLER
R, Ag, Com, Ind, CW, M BorD PERMIT # NUMBER D INSTALLED F¥. BEDROCK (FT) LEVEL (FT) IN FROM TO FROM TO FROM TO FROM TO GPM
R LOT 6 - Aldwyck D 88-137-0268 | 30{13)B6 2 3/25/1962 La5 30 12 6% 1+ 79 - - - - - - 10 Curtis
R 2375 Jacksor Shop Read 8] 93-137-00721 30(1)49 2 8/13/1998 LGO &0 18 6V 1+ 60 140 169 - - - - 18 Curtig
R LOT 2 - Courthouse Circle D 30-137-0296 | 30(f6)2 2 12/16/1992 125 60 30 6 ¥ 1+ 59 - - - - - - 10 Curtis
R 2167 Sandy Houk Road D 99-137-0037 | 30 {1} 100 2 10/21/1999 200 45 40 64 1+ 45 t60 170 - - - - 8 Curtis
R LOT 2 - Wainut Ridge 8] 97-137-030G ] 30(ly2 2 /571998 440 35 22 & Vi 1+ 55 360 440 - - - - 5 ' Curtis
R LOT 3 - Aldwyck ] 96-137-0199 ] 30(13) B3 2 372371998 300 109 17 CRZ 1+ 160 250 300 - - - - ] Curtis
TAX MAP #31 g SR : 4 2
FACILITY LOCATION/ADDRESS WELL TYPE BVDH TAX MAP PISTRICT DATE WELL DEPTH DEPTHTO STATIC WATER | CASING SIZE | CASING DEPTH (FT) | WATER ZONE | (FT) | WATER ZONE 2 (FT} | WATER ZONE 3 (FT) | YIELD WELL DRILLER
R, Ag, Com, Ind, CW, M BorD PERMIT # | NUMBER D INSTALLED FT. BEDROCK (FT) LEVEL (FT} IN FROM TO FROM TG FROM TO FROM TC GPM
R 2141 Broad Street Road D 00-137-0208 |31 (1} 70 2 11/10/2000 185 164 15 6 Ir 104 170 175 - B - - 12 Cuttis
K 2760 Maidens Road ) NA ()45 P 1173/1995 160 T09 22 5 % T 108 140 160 7 B - N 10 Curtis
R 2855 Poorhouse Road D NA 31(2)20 2 6/26/1990 230 135 48 6% 1+ 134 - - - - - - 8 Curtig
R Pony Farm Road D 99-137-0074| 31{28)1 2 7/24/1999 260 125 22 R 1+ 125 240 260 - - - - 15 Curtis
R EOT 19 - Maidens Forest D 91-137-0070 | 3L(23) 10 2 3/2/1991 3130 54 i8 6 i+ 53 - - - - - - 3 Curtis
R 2575 Maidens Road D 92-137-0034| 31{L 73 2 3/6/1992 305 58 33 [ 1+ 57 - - - - - - 5 Curtis
R 2060 Hawldown Road D 92-137-0098 | 31 (1) 8% 2 672471992 205 71 - 28 [ 1 71 - - - - - - ] Curtis
R 228 Camel Back Road D 92-137-0166 | 31 (1) 88D 2 1172171992 305 23 i8 6% I+ 23 - - - - - - i8 Cuitis
R 2675 Turner Road D 97-137-0183 | 31{1) 13 2 F21/1999 240 99 27 644 1+ 99 200 240 - - - - 2 Curtig
R 2119 Hawktown Road 1 99-137-0069 | 31(1)B6 2 5/25/1999 260 44 50 6 1+ 44 240 260 - - - - 50 Curtis
1 2681 Turner Road D 99-137-0185|  31{1)13 2 77211999 260 92 27 6 Y i+ 92 220 260 - - - - il Curtis
R 2585 Elpis Churck Road D 08-137-0253 | 31 (24)5 2 3/25/1999 180 129 30 6% i+ 129 160G 180 - - - - 2 Curtis
R LOT 13 - Pony Farm Road D 97-137-0265| 31(28)3 2 /1141998 285 145 25 6% 1+ 145 250 275 ¥ Custis
TAX MAP #32 i Tt e
FACILITY LOCATION/ADDRESS WELL TYPE 1D/VYDH TAX MAR DISTRICT DATE WELL DEPTH DEPTH TO STATIC WATER | CASING SIZE { CASING DEPTH (FT) | WATER ZONE | (FT} | WATER ZONE 2 (FT) | WATER ZONE 3 {FT) | YIELD WELL DRILLER
R, Ap, Com, Jad, CW, M BorD PERMIT # NUMBER s} INSTALLED FT. BEDROCK (FT) LEVEL (¥T) N FROM TO FROM TO FROM TO FROM TC GPM
R 1867 Spruce Eane D 00-137-0104 | 32(6) A, 2 571172000 125 50 20 5% 1r 50 100 t10 - - - N 3D Curtis
R 2716 Perkinsyille Road D 99-137-0181 32(1}16 2 11/11/1959 200 150 ‘24 6 i+ 150 160 200 - - - - i35 Curtis
R 200 Maidens Road D 87-137-0063 | 32(10) 13 2 G/20/1989 130 80 100 6% 1+ 79 - - - - - - NA Curtis
R 1887 West Broad Street D 05-137-0190 [ 32{1}48 2 11/23/2065 400 51 30 6 i+ 50 320 380 - - - - 4 Curtis
R 2390 Camel Back Road D 98-137-0096 | 32(1) 33p 2 6/29/1998 160 68 15 6V i+ 68 140G L60 - - - - 10 Curtis
TAX MAP #13
FACHLITY LOCATION/ADDRESS WELL TYPE iD/VDH TAX MAP DISTRICT DATE WELL DEPTH DEPTH TO STATIC WATER | CASING SIZE {| CASING DEPTH (¥T) | WATER ZONE | (FT} | WATER ZONE 2 (FT) | WATER ZONE 3 {FT) | YIELD: WELL DRILLER
R, Ag, Com, Ind, CW, M BorD PERMIT# | NUMBER i} INSTALLED FT. BEDROCK, (FT) LEVEL (FT} N FROM TO FROM TO FROM TO FROM TC GPM
R 2589 Hanover Road D 06-137-0018 B2 1 2/23/2006 300 51 10 6 1+ 50 22¢ 360 - - - - 100 Curtis
R 2313 Temple Heighis D 05-137-0451 3357 1 12/23/2005 200 66 30 [ 1+ 65 160 200 - - - - i) Custis
R LOT 3 - Temple Heights D 05-137-0330 3353 1 12/1/200% 200 89 30 6 i+ 38 - - - - - - 25 Curtig
R 708 Baldwin Road D 04-137-0457 | 33 (1) 18A1 1 2/23/2005 220 73 kit} 6% 1+ 72 200 220 - - - - 15 Curtis
TAX MAP #38 =
FACILITY LOCATION/ADDRESS WELL TYPE ID/YDH TAX MAP DISTRICT DATE WELL DEPTH DEPTH TO STATIC WATER | CASING SIZE { CASING DEPTH (FT) [ WATER ZONE 1 (FT)} [ WATER ZONE 2 (FT) | WATER ZONE 3 {FT) | YIELD WELL DRILLER.
R, Ag, Com, Ind, CW, M BorD PERMIT # | NUMBER 1D INSTAELED FT. BEDROCK (FT) LEVEL (FT) N FROM TO FROM TO FROM TO FROM TC GPM
R Carlersville Road D 07-137-0096 | 38{(1)22 3 4/1872007 540 78 30 [ 37 1+ 77 300G 540 - - - - 1 Cartis
R 1834 Brookstone Drive D 06-137-0112| 38(i132 3 87242006 420 80 30 6% I+ 79 200 420 - - - - 3 Curtis
TAX MAP 39 e i S :
FACILITY LOCATION/ADDRESS WELL TYPE ID/VDH TAX MAP DISTRICT DATE WELL DEPTH DEPTHTO STATIC WATER | CASING SIZE { CASING DEPTH (FT) | WATER ZONE 1 (FT) | WATER ZONE 2 (FT) | WATER ZONE 3 {FT) | YIELD: WELL DRILLER.
R, Ag, Com, Ind, CW, M BorD PERMIT # | NUMBER D INSTALLED FT. BEDROCK (FT) LEVEL (FT} N FROM TO FROM TO FROM TO FROM TO GPM
R 1899 Haskins Road b 00-137-0002 | 39{1)94B 2 3/1022000 320 6 18 ¥ 1+ 70 290 295 - - - - 1 Cartis
R 4761 St. Pauls Church Road D 00-137-0297 | 39 (1343 3 11/15/2000 200 100 60 6% 1+ 9¢ 180 184 - - - ~ 8 Curtis
R 4901 St. Pauls Church Road D G8-137-002¢ 39452 3 6/10/1998 300 90 22 6% 1+ 90 260 290 - - - - 3 Curtig
R 2
TAX MAP #41
FACILITY LOCATION/ADDRESS WELL TYPE ID/VYDBH TAX MAP DISTRICT DATE WELL DEPTH DEPTH TG STATIC WATER | CASING SIZE | CASING DEPTEH (FT) | WATER ZONE 1 (FT)} | WATER ZONE 2 (F1) | WATER ZONE 3 (FT) { YIELD WELL DRILLER
R, Ag, Com, Ind, CW, M BarD PERMIT# | NUMBER i INSTALLED FT, BEDROCK (FT} LEVEL (¥T) N FROM TO FROM TO FROM TG FROM TC GPM
R 3884 Big Hickory Drive D 05-137-0084 41 (1) 3 2 102472005 300 58 30 6% 1+ 57 260 300 - - - - 12 Curtis

50f9



GOOCHLAND COUNTY GROUND WATER SURVEY DATA : DAA PROJECT NO. R07246-01

RESIDENTIAL WELLS
TAX MAP #42
FACILITY LOCATION/ADDRESS WELL TYPE 1D/VDH TAX MAP DISTRICT DATE WELL DEPTH DEPTH TO STATIC WATER CASING SIZE | CASING DEPTH (FT) { WATER ZONE | (FT% | WATER ZONE 2 (fT) | WATER ZONE 3 (F1) | YIELD WELL DRILLER
R, Ap, Com, Ind, CW, M BorD PERMIT # NUMBER D INSTALLED FI. BEDROCK (FT) LEVEL (F1) N FROM TO FROM TO FROM TO FROM TO GPM
R {507 Point Meadows Court D 00-137-0090 | 42¢(1) 1188 2 87872000 400 51 80 6% 1+ 51 322 327 - - - - 2 Curtis
R 2425 Dorothea Lane 3] 92-137-0102| 42(23)9 2 71201992 325 30 30 6% 1+ 50 - - - - - - 5 Curtis
R 2644 River Road West B 99-137-0131 | 42(1}118 2 8/12/1999 306 83 18 6V 1+ 83 250 255 - - - - 5 Curtis
R 2034 Sandy Hook road B 99-137-025% | 42{(1) M4 2 8/20/£999 5006 34 27 6 1+ 84 400 500 - - - - 1 Curtis
R LOT 34 - Holland Hills B 05-137-0389 | 42 (35) G34 2 64712006 200 63 30 &Y 1+ 62 169 206 - - - - 15 NA
R LOT 32 - Hollaad Hills B 05-137-0387 | 42 {35) G32 2 24212006 600 51 20 [ 1+ 50 400 600 - - - - 4% NA
R LOT 2 - Holland Hills B 05-137-0386 | 42 {35) G31 2 34212006 240 31 15 6% 1+ 5 200 220 - - - - 15 NA
R L.OT 30 - Holland Hills |y 05-137-0385 | 42 {35)G30 2 3/1/2006 240 51 15 6% 1+ S0 180 240 - - - - 10 NA
R LO7T 33 - Holland Hills 8] 05-i37-0388 | 42 {35) G33 4 24312006 240 51 25 &Y 1+ 56 14 240 - - - - 40 NA
R LOT 28 - Holland Hills |8 05-137-0383 | 42 {35) G28 2 21812006 420 51 30 [ 1+ 50 400 420 - - - - 3 NA
R LOT 42 - Holland Hills | (4-137-0489 | 42 (32) 42 2 4/19/20805 340 51 30 () 1+ 58 300 340 - - - - 12 NA
R LOT 41 - Holland Hills D 04-137-0488 | 42 (32) F41 2 471942005 300 51 30 [ 1+ 54 280 300 - - - - 10 NA
R LOT 39 - Holland Hills D 04-137-0487 | 42 (32) F39 2 4/21/2005 400 71 30 6V I+ 70 3X 400 - - - - 4 NA
R LOT 40 - IHolland Hills D 04-137-0492 | 42 (32) P40 2 42042005 400 55 30 6 1+ 54 320 400 - -
R LOT 47 - Holland Hills > 04-137-0491 | 42 (32} T47 2 4/22/2005 320 51 30 6% 1+ 30 280 320 - -
R LOT 48 - Holland Hills D 04-137-049G | 42 (32} P48 2 472172005 264 55 30 6 Y 1+ 54 200 260 - -
R LOT 27 - Holland Hills D 05-137-0382 | 42 (35) G27 2 2172006 420 55 15 &Y 1+ 54 360 420 - -
R LOT Y - Holland Hills D 05-137-027¢ ] 42 (30) A9 2 8/15/2005 644 51 19 6% 1 5 80 160 -
TAX MAF #43
FACILITY LOCATION/ADDRESS WELL TYPE ID¥VDH TAX MAP DISTRICT DATE WELL DEPTH DEPTH TO STATIC WATER CASING SIZE | CASING DEPTH (FT) § WATER ZONE | {FT) | WATER ZONE 2 (FT) | WATER ZONE 3 (F1) | YIELD WELL DRILLER
R, Ag, Com, Ind, CW, M BorD PERMIT # NUMEBER m INSTALLED FT. BEDROCK (FT) LEVEL (FT) N FROM TO FROM TO FROM TO FROM TO GPM
R LOT 21 - The Pregerve (@ Packer Hill D 04-137-0003 | 43(35)21 2 1175/2004 165 79 NA 6 Y 0 79 80 85 119 121 137 165 60 NA
R LOT [ -The Preserve @ Parker Hill D 04-137-0088] 43 (35)1 2 3/3/2005 200 125 30 &Y 1+ 124 180 200 - - - - 25 Curtis
R LOT 6 - The Preserve (@ Parker Rill 8] 04-137-0009 | 43(35)6 2 3/4/2005 200 51 30 &Y 1+ 540 129 200 - - - - 40 Curtis
R LOT 13 - The Preserve (@ Parker Hli 13 04-137-0259 | 433513 2 91342004 L85 109 20 &% 2+ 109 125 145 145 Los - - 15 Royall
R LOT 17 - The Preserve @ Parker Hilj D 04-137-04186 | 43 {35)17 2 3/24/2004 (&) 53 4 6V 1+ 33 165 (68 - - - - 12 Clearwater
R LOT 23 - Crossroads West D NA 43(20) 23 2 4/6/2000 200 55 50 6% 1+ 55 169 164 186 190 - - 3 NA
R 1871 Wickerwooeds Drive D 95-137-0002 ] 43(28)10 2 5/22/1995 205 80 26 6 1+ 79 175 185 - - - - 10 Curtis
R LOT 16 - Longwood D 98-137-0281 | 43 {33)16 2 2/26/1999 300 5t 34 6% 1+ 31 269 300 - - - - 5 Custis
R 2406 Aspen Woods Road D 93-137-0324 | 43 (29)4 2 12/9/1999 500 0 20 6% 1+ 70 480 485 - - - - 1 Curtis
R LOT 22 - The Preserve (@ Parker Hill D 06-137-0041 | 43(35)22 2 6/8/2006 160 104 30 [ 3 1+ 103 120 160 - - - - 50 Curtis
R 2588 Sheppard Town Road D 06-137-0117] 43(32)2 2 4/19/2006 200 76 30 6% 1+ 75 120 200 - - - - 20 Curtis
R 2134 Whistle Lane D 05-137-0038 | 43 (1) 64 2 87372005 200 5 30 6V 1+ 50 129 200 - - - - 15 Curtis
R 1790 Hawkiown Road D 04-137-0462 | 43 (1) 65 2 8/31/3005 400 5t 30 6% 1+ 50 320 400 - - 4 Cuttis

TAX MAP fidd |

FACILITY LOCATION/ADDRESS WELLTYPE| IDYVDiH TAX MAP DISTRICT DATE WELL DEPTH DEPTH TO STATIC WATER | CASING SIZE | CASING DEPTH (FT) | WATER ZONE 1 {FT}] WATER ZONE 2 (FT} | WATER ZONE 3 (FT) | YIELD WELL DRILLER.
R, Ag, Com, Ind, CW, M BorD} PERMIT# | NUMBER m INSTALLED FT, BEDROCK (FT) LEVEL (FT) N FROM TO FROM TO FROM TO FRCM TO GPM
R LOT 5 - Somerset D 03-137-0109 | 442N 5 1 71742003 120 90 20 () 0 90 105 115 - - - - 20 NA
R LOT 12 - Somerset 3] 03-137-0082 | 44 (2712 1 71072003 300 61 20 6% 0 a1 190 195 270 230 - - [ NA
R LOT 18 - Somersst 3] 02-137-0408 | 44 {27)18 1 2/20/2003 300 60 30 6 0 68 169 170 280 290 - - 3 NA
R LOT 23 - Somerset b 05-137-0281 | 44(27)23 1 3/21/2003 110 63 20 6Y 0 68 100 105 - - - - 20 NA
R LOT 32 - Somerset 3] 04-137-0223 | 442732 L 11/27/204 100 40 20 6% 0 50 60 65 - - - - 20 NA
R 2235 Aomar Drive 3} 99-137-0129 | 44 (1}37D L 44712000 500 it] Lill] 63 1+ 70 450 500 - - - - 2 NA
R 1605 Sheppard Town Roed B 0G-137-0185 [ 44(1)76 L 10/5/2000 300 119 3 6% 1+ 119 159 300 - - - - 4 Curiis
R 1905 Soldiers Lane 3] 99-137-0318 | 44 (1498 3 12/16/199% 200 60 50 6 1+ 60 17 180 - - - - 20 Curtis
R LOT ¥ - Covington 2] 98-137-0076 | 44 2 F 1 62371998 280 119 27 &% 1+ 110 160 130 - - - - 20 Curtis
R [852 Taylor Road D 98-137-0071 | 4421 E 1 6/2671998 340 70 6 340
TAX MAP #45 =
FACILITY LOCATION/ADDRESS WELL TYPE| TED/VDH TAX MAP BISTRICT DATE WELL DEPTH DEPTHTO STATIC WATER | CASING SIZE § CASING DEPTH (FT) { WATER ZONE | {FT} | WATER ZONE 2 (FT) | WATER ZONE 3 (FT) { YIELD WELL DRILLER.
R, Ag, Com, Ind, CW, M BorD PERMIT # | NUMBER D INSTALLED FT. BEDROCK (FT) LEVEL (FT) N FROM TO FROM TO FROM TO FROM TG GPM

R LOT 40 - Fox Downs D NA 45(18) 40 i 11728/19%0 130 §7 33 6 =+ 36 - - - - - - 8 Curlis
R LOT 28 - Autumn Breeze n 05-137-0315 | 45(23)28 3 12/9/2005 60D 70 30 6% i+ 63 400 600 - - - - 5 Curlis
R 1707 Shalfow Well Read D 97-137-0266 [ 45(1) 78 ! 2/19/1998 300 100 10 6% i+ 190 275 280 - - - - [ Curtig
R LOT 6 - Autumno Breeze D 05-137-0183 | 45(23)9 i 12/12/2005 240 51 30 6% £+ 50 200 240 - - - - 12 Cartis
R LOT 32 - Auturn Breeze D 05-137-0095 | 45 (2332 H 12/£3/2005 300 58 30 [ i+ 57 160 201 280 360 - - g Cartis
R 1177 Tri County Drive D 04-137-0378 [ 45(19)9 i 12/20/2003 240 58 NA 6 9 58 1H 248 - - - - 25 Curtis
R LOT 31 Fox Downs i) 94-137-0101 | 45{18)31 1 9/3/1994 165 54 30 6% i+ 53 145 165 - - - - 30 Curtis
R 941 Broad Street Road D 06-137-0137 [ 45(11)1 1 71472006 300 61 30 6 % i+ 60 200 £l - - - - 15 Curtis
R 2039 Vaipark Drjve D 98-137-0102 | 45 (i) 129 i 1072211698 160 46 14 6% i+ 46 140 160 - - - - 30 Curlis
R LOT 35 - Autumn Breeze D 05-137-0003 | 45 (23)35 i 6/8/2006 o 51 30 6% i+ 50 200 loc - - - - 50 Cartis
R 1385 Shallow Well Road D 06-137-0113| 45{1) 836 i 5/17/2606 200 70 30 [32 i+ 63 100 200 - - - - 30 Curtis

60f9



GOOCHLAND COUNTY GROUND WATER SURVEY DATA

DAA PROJECT NO. R07246-01

RESIDENTIAL WELLS
R LOT 4 - Autumn Breeze D 05-137-0068 | 45 (2374 1 4/20/2006 320 51 NA 6% N - - - 12 Curtis
R 2047 Shallow Well Road D 04-137-0283 | 45 21)1 1 372012006 200 60 25 6% - - - - 50 Curtis
R LOT 17 - Covington D 05-137-0209 | 45 (153218 I £/4/2005 200 60} 30 6V - - : . 10 Curlis
R Gerito Roud D 97.137.0150| 4501145 1 5/26{1598 100 50 13 6% p - . . 12 Curtis
R 17135 Shaflow Well Road &) 97-137-028L | 45 (1) 78B 1 2/11/1998 Curtis
TAX MAP 746 = : R : ; s B
FACILITY LOCATION/ADDRESS WELLTYPE| ID/VDH | TAXMAP DISTRICT DATE WELL DEPTH | DEPTHTO STATIC WATER | CASING SIZB | CASING DEPTH (FT; | WATER ZONE | (TT) | WATER ZONE 2 (FT) | WATER ZONE 3 (FT) | YIELD]  yor o v
R, Ag, Com, Ind, CW, M BorD PERMIT # | NUMBER ) INSTALLED FT. BEDROCEK (FT) LEVEL (FT) N FROM TO FROM TO FROM TO FROM TO | GPM
R LOT 2 - Proffitts Knoll D 00-137-0011 |_46(L} 117 1 5/16/2000 400 55 70 6% 1+ 55 B - - - - - 2 Curtis
R LOT 6 - Windy Run D 05-137-009Z] 46(26)6 1 5/2/2001 160 52 30 6 It 51 [ 160 B . N B 30 Curlis
R 690 Seay Road D 04-137-0383 | 46 (1) 79E i 8/26/2005 160 51 30 6% I+ 50 120 160 B , . . 15 Curlis
R 1670 Manakin oad D 99.137-0063 | 46 (1} 58 1 37071999 200 10 15 6% I+ 110 Ts0 185 B . - - 30 Curtis
R 2581 Manakin Road D 99 137-0363| 46 (35) B1 i 5/26/2000 300 80 30 6 Y% [k 30 105 200 B . . ‘ 4V Curtis
R 606 Newaod Road D 00-137-0156| 46 (2D Al i 6/5/2000 200 39 31 6% I+ 59 150 200 B Bl . B B Curtis
R 1664 Curtis Fleming Drive D 00-137-0128 | 46.41) 53 A3 1 1072072000 165 50 60 6% I+ 80 120 125 145 155 5 , 1z Curtis
R 836 Seay Road D NA 46 (251 1B 1 11/21/1989 180 107 42 6 Y I+ 106 - - - - - - 3 Curtis
[ LOT 15 - Wheatlands D NA 46 (27) BiS T 2/4/1992 125 80 22 6% I+ 79 - - - - - - 12 Curtis
R LOT 24 - Wheatlands D NA 46 (1) 113 i 7997 ids NA 25 6% I+ 91 B - - - z - 10 Cutlis
R LOT 23 - Wheatlands D 92.137-0168 | 46 (27) 3A 1 0/3/1992 £50 53 15 6% I+ 52 - - - - - - 2% Curlis
R LOT 9B - Wheatlands D 94-137-0028 |46 (27) BY I /971994 125 90 9 6% [ 89 110 120 B - . - 19 Curtis
R LOT 25A - Wheatlands b NA 46 (27) A5 i 10/20/1592 165 92 32 6% I+ 92 - - - N - - § Curtia
R Three Chopt Road D 991370135 | 46(1)5 1 10/20/1999 340 50 27 6 % [k 50 0 340 B - - - 3 Curtis
R LOT 16 - Wheatlands D 93-137-0175 | 46 {27) Bl& 1 3/9/1994 205 54 20 &% 0 54 B B - B B B 10 Curtis
R 496 Three Chopt Koad D 93-137-0080 | 46 294 1 8/4/1993 205 72 6 6% 0 72 140 143 172 173 . ‘ 10 Curtis
R 2205 Denver Lane D $9-137-0220| 46 (16) K2 1 2/15/1999 400 35 37 6% I+ 33 360 400 - - . B 4 Curtis
R LOT 1 - Nuckols Farest D 05-137-0274 |46 (39} 1 1 5/9/2006 540 124 30 6 Y I+ 123 530 540 B . ~ f 5 Curtis
R LOT 2 - Rabbit Glen D 55.137-0651 | 46 (332 1 472871998 340 53 30 3 [ 53 300 340 - . N - 5 Curtis
TAX MAP #47
FACILITY LOCATION/ADDRESS WELLTYPE] ID/VDH | TAXMAP DISTRICT DATE WELLDEPTH | DEPTHTO | STATIC WATER | CASING SIZE | CASING DEPTH (71)] WATER ZONE L (FT} | WATER ZONE2 (1) | WATER ZONE 3 (FT) | YIELD WELL BRILLER
R, Ag, Com, lnd, CW, M BorD PERMIT # | NUMBER o INSTALLED IT. BEDROCK (ET) LEVEL (FT) i FROM Fo . | rROM TO FROM TO FROM TO | GPM
R LOT 22 - Lanier Industrial Park D 00-137-0196 | 47(32)22 TC 8/25/2000 200 68 40 6 % 1t 68 £15 120 191 155 B B 35 Curtis
R LOT 7 - Lanier Industrial Park D 99-137-0178 | 47 (1) [12A TC 6/22/1999 200 89 22 3 T 89 140 200 - - - - 20 Curlis
R Sycamore Creck Golf o NA 47 (1) 35 TC 471171992 345 55 45 6% 1+ 54 - - N N - - 4 Curtis
R LOT 7 - Lanicr Industrial Park #2 b 99-137-0146 | 47 (1) 112 T 612271999 440 60 74 6% 14 6 300 480 N - - - [ Cilrtis
R Shell Mart off 250 D 95.137-0002| 472N 8 TC 5/17/1995 600 55 27 6% [ 54 540 565 N , B - 4 Cartis
R 12927 Tlaza Drive D 95-137-0132 |_47.(21) 13 TC 5/26/1999 400 50 22 6% T+ 50 360 400 - - - , 7 Cartis
R LOT 3 - Manakin Trace D 97-137-018¢| 4703 12/12/1997 6 Ve 1+ Curlis
TAX MAP #48
FACILITY LOCATION/ADDRESS WELL TYPE| ID/VDH | TAXMAP DISTRICT DATE | WELLDEPTH| DEPTHTO STATIC WATER | CASING SIZE | CASING DEPTH (F1) | WATER ZONE L (FT) | WATER ZONE 2 (FT) | WATBRZONE3 D) [YIELD] oo pp o
R, Ag, Com, Ind, CW, M BorD PERMIT# | NUMBER Jin} INSTALLED FT. BEDROCK (FT) LEVEL (FT) N FROM TO FROM TO FROM To FROM TO | GPM
R 1793 Three Chopt Road D 09-137-0013 | 48 (B TC 2/10/2000 600 50 50 6% 1+ 50 550 560 - - B B 2 Cartis
R LOT L1 - Lanior Park D 00-137-0068 | 46 (9) 11 TC 3/24/2000 500 130 24 6% I+ 130 300 440 N - - - 3 Cartis
R 1785 Three Chopt Road D 50-137-0129 ] 48 (13} A TC 91472000 400 39 5 6% 1+ 39 150 400 - B N . 3 Cartis
R 2369 Lanier Road D 95-137-0072 | 48 (9) APT TC 771271995 200 70 20 6% T+ 69 145 185 N - - - 8 Curtis
R LOT 1 - Lanicr Park D D0-137-0030 | 48 {14) 1 TC 10/19/1999 200 105 30 6 % I+ 105 i50 155 170 173 - - 35 Cartis
R 2335 Ashland Road D f6-137-00831 48 (1) 7 5/15/2006 6% [ Cauttis
TAX MAP #50
FACILITY LOCATION/ADDRESS WELL TYPE| ID/VDH | TAX MAP DISTRICT DATE | WELLDEPTH| DEPTHTO STATIC WATER | CASING SIZE | CASING DEPTE (FI) | WATER ZONE L (FT) | WATER ZONE2 (FT) | WATER ZONE3 (°FD) [ YIELD] . oo
R, Ag, Com, Tnd, CW, M BorD PERMIT # | NUMBER D INSTALLED FT. BEDROCK (FT} LBVEL (FI) ™ FROM TO FROM TO FROM TO FROM TO_ | GPM
R 1193 Lickinghole Road D 02-137-057L | 50(5) 10 2 472612004 330 35 30 6 Y% I+ 50 120 130 N B - § 4 Custis
R LOT 12 - James River Landing D NA S0(5) 12 2 /2872005 700 51 30 6% I+ 50 680 700 - - - , 1 Cartis
R LOT 23 - James River Landing D {5-137-0196 [ 5G(5)23 2 10/3/2005 900 51 kii} 6% 1+ 50 800G 900 - - - - 3 Royall
R LOT 13 - Tames River Landing D 04-137-0144F SG(5) 13 2 9/17/2004 265 65 20 6 Y 1+ G5 G5 835 225 245 - - 12 Rovalt
R LOT 76 - James River Landing D 0213710224 S0(5)26 2 1273072002 205 44 20 6% [ 44 - - - - N i 75 Royall
R LOT 6 - Castle View D 99-137-0242|__5G(9) 6 2 372972600 740 50 20 6% 1+ 50 230 235 - , - - 8 Curtis
R Lot 25 - James River Landing D 06-137-0087} SG(5)25 2 71312006 800 51 25 6 Ya 1+ 50 420 300 - - - - 5 Curtis
R LOT & _Castle View D 05-137-01991]_50(9) 8 2 8/11/2005 525 30 30 6% T+ 79 520 525 N - - - 100 Curtis
TAX MAP #51 S
FACILITY LOCATION/ADDRESS WELLTYPE| ID/VDH | TAXMAP DISTRICT DATE | WELLDEPTH| DEPTHTO STATIC WATER | CASING SIZE: | CASING DEPTH (FT) | WATER ZONE 1 (FT} | WATER ZONE 2 (FT)| WATER ZONES (FT) [VIBED] o0 -
R, Ag, Com, Ind, CW, M BorD PERMIT # | NUMBER D INSTALLED FT. BEDROCK (FT) LEVEL (FT) ™ FROM | TO FROM | 70 FRoM | 1O FROM | 1O | GPM
R 1442 New Town Road D 05-137-0276 | 5L(2) A 2 6/5/2006 260 104 30 3 T+ 260 - - 7] Curtis
TAX MAP #54 e
FACILITY LOCATION/ADDRESS WELLTYPE| ID/VDH | TAXMAP DISTRICT DATE | WELLDEPTH] DEPTHTO STATIC WATER | CASING SIZE_| CASING DEPTH (FT) | WATER ZONE | (FT} | WATER ZONE 2 (FT) ] WATBR ZONE3 (PT)[YIEID] oo o
R, Ag, Com, Ind, CW, M BorD PERMIT # | NUMBER D INSTALLED FT. BEDROCK (FT) LEVEL (FT} ™ FROM TO FROM O FROM TO FROM TGO | GPM
R 2210 Denver Lane D 99.137-0262 | SA()K 2 8/13/1999 340 139 32 3 T+ 139 300 340 - - - B 4 Curtis

Tof0




APPENDIX F
Virginia Department of Health Sanitary Survey Reports

Community Water Systems

Crozier

Goochland Courthouse

Eastern Goochland Central Water System
Elk Hill Farm

James River Correctional Center

James River Estates

Jenkins Trailer Park

Manakin Farms

Meadows Nursing Center

Pagebrook

Non-Transient Non-Community Systems

Broadview Shopping Center

Byrd Elementary School

Goochland Middle School
Hermitage Country Club

Randolph Elementary School
Richmond County Club

Sabot Hill Farm

Salem Baptist Church

Veterinary Referral and Critical Care



VIRGINIA DEPARTMENT OF HEALTH
OFFICE OF DRINKING WATER

GROUNDWATER SYSTEM SANITARY SURVEY REPORT
SUBJECT: Goochland County
‘Water - Crozier

PWSID No. 4075100

PART I — GENERAL INFORMATION

Owner: Aqua Virginia, Inc. : _ ' |
Telephone: (804) 204-1611, ext. 12 - Type Waterworks: (X)C ( )NINC ( )NC |

Waterworks Class: IV Operator's License Class: I (Mr. Clifion Pa’rker;
' License No. 19002236, exp. 02/28/2007)
Inspection By: Winston C. Marshall Inspection Date; 02/07/2006
Time Spent On-site: 2 hours Last Inspection Date: 02/19/2004
Reviewed By / Date: R 2/2/o¢ Reviewed By / Date: M y 3—3/ FeOr e

Inspection Type: (X)Routine ( )Complaint ( )}Other: |

Present At Inspection: Mr. Matt Rogers, Aqua Virginia Operator

Facilities Inspected: well, well lot, well house; hydropneumatic storage tank, hypochlorination and
. corrosion control equipment.
Permit Effective Date: 10/07/1997 Permit/EDS Up-to-Date: { ) Yes (X) No
‘ : If "No", explain: Chlorination facility installed.

No. Connections: 24 Pop. Served: 72 ' | Avg. Daily Usage: 7,981 gallons

Permit Capacity: 24 connections Operating Within Permit Capacity: (X) Yes( ) No |
‘Average GPDIConneéﬁon: 333 Average GPD/Person: 111 i
Pb & Cu Materials Survey Approved: (X) Yes( )No Date: 07/08/1993 i
Cross-Coanection Program Approved: (X) Yes( )No Date: 01/04/2006 ‘

Records Inspected This Visit: ( ) Yes (X) No' Satisfactory: ( ) Yes (X) No' _ ‘
_ Date Records Last Checked: 01/04/2006 , Program Active: (-) Yes (X)No' ‘
Bacteriological SSR Approved: (X) Yes( )No Pate: 09/01/1992 ‘
Surface Water Influenced: ( ) Yes (X) No Date Determined: 12/20/1993 }
Source Water Assessment Performed: (X) Yes( }No Date of Report: 01/08/2002 ;
CCR Requirements Met: (X) Yes( ) No | Date Distributed: 06/14/2005 i
Any Complaints Since Last Inspection: { ) Yes (X) No If "Yes", explain: N/A

: |
Vielations (non-bacti) / Enfercement Actions Since Last Inspection: None |
|

! Cross connection questionnaires were mailed to 20% of Aqua VA customers in December 2005. We cannot verify
that questionnaires were mailed to Crozier customers. Cross connection questionnaires are required to be mailed to
all customers at least once every three years.



Goochland County

Crozier - 4075100 Page2 of 7 -
PART II - MONITORING HISTORY

Last Next
Sample Type Sample Sample Comments
Date Date
Inorganics 04/20/04 04/2007 | Satisfactory Results!
Metals 04/20/04 04/2007 | Sodium = 28.8 mg/l (recommended level <20 mg/l)
Radiological 05/28/02 04/2010 | Satisfactory Resukts!
Nitrates/Nitrites 05/11/05 05/2006 | Combined Nitrate = 1.55 mg/l
Pb & Cu 00/28/04 | 0912007 (S;ffnf;f;;";gr‘fi‘;ﬁgo“ Ultimate Reduced
VOCs 04/20/04 | 0472007 | Safisfactory Results!
SOCs 04/20/00 | * Waived through 12/31/2007.
Cyanide** 02/14/00 02/2009 | Satisfactory Results!
Diquat N/A * Waived through 12/31/2007.
Raw water MPN 03/23/05 05/2006 | Satisfactory Results!
THAAS 08/02/04 | 08/2007 | Satisfactory Results!
TTHM 08/02/04 08/2007 | Satisfactory Results!

-Wawer Status: *All provisional waivers for the compliance period of 01/01/05 to 12/31/07 have been granted.

**The cyanide waiver granted is for the compliance cycle of 01/01/02 to 12/31/10. One cyanide

sample must be collected during this compliance cycle.

Submitted for Past 12 Months _ Yes

Operational Reports
Reports Accurate and Complete Yes
BSSR Up To Date Yes
Bacteriological Sampling locations in Accordance with BSSR Yes
(checked over past PMCL violation issued {month(s)] . None
12 months) Monitoring violation issued [month(s)] None
Owner issued Public Notice as required? N/A

Water Production Calculations (pallons)

Date Well No. 1

02/07/06 13,926,560
02/19/04 08,188,300

719 days 5,738,260 gallons

GPD: 7,981




VIRG1NIA DEPTARTMENT OF HEAL TH
OFFICE OF DRINKING WATER
GROUNDWATER SYSTEM SANITARY SURVEY REPORT

SUBJECT: Goochland County
Water - Goochland Courthouse
PWSID No. 4075280

PART I- GENERAL INFORMATION |
Owner: County of Goochland — Mr. W. Douglas Harvey, P. E., Goochland County Engineer

Telephone: (804) 556-5369 Type Waterworks: (X)C ( )NINC ()NC
Waterworks Class: V' Operator's License Class: I (Mr. Gerry A. Langfi
_ . License No. 1901001101, exp. 02/28/20(
Inspection By: Winston C. Marshal] Inspection Date: . 04/21/2006
Time Spent On-site: 1.5 hours Last Inspection Date:  03/09/2004
' _ _ v
Reviewed By / Date: awt s/sf/es Reviewed By / Date:  s2{p, Ax A)auyl / )

Inspection Type: (X) Routine ( ) Complaint { ) Other;
Present At Inspection: Mr. Mark Wilds, Goochland County Enginecr
Facilities Inspected: Elevated storage tank

Permit/EDS Up-to-Date: ( ) Yes (X) No Permit Effective Date: 05/04/1995
If"No", explain: 'The waterworks class needs to be revised to Class V on the EDS,

No. Conneciions: 175 ~ Pop. Served: 1418 Avg. Daily Usage: 73,445 gpd*

_ (plus the students at a community college, a high school, and an elementary school)
Permit Capacity: 250 ERCs or 0.1 MGD Operating Within Permit Capacity: (X) Yes( )No
Average GPD/Connection: N/A Average GPD/Person:: N/A
Pb & Cu Materials Survey Approved: (X) Yes( )No Date: 07/14/1993
Cross-Connection Program Approved: (X) Yes( )No - Date: 09/19/1990

Records Inspected This Visit: { ) Yes (X) No Satisfactory: (. ) Yes( )No
Date Records Last Checked: 04/21/2006° - Program Active: (X) Yes ( ) No
Bacteriological SSR Approved: (X) Yes ( ) No Date: 05/03/2005

Surface Water Influenced: N/A
| Source Water Assessment Performed: N/A
CCR Requirements Met: (X) Yes( ) No Date Distributed: 06/09/2005

Any Complaints Since Last Inspection: ( ) Yes {X)No If "Yes", explain;

' See letter dated 10/19/01

? Water usage based on bills from the Department of Corrections for 2005. Goochland County’s usage shown on
JRCC’s monthly operation reports for 2005 was 73,445 gpd.

? Goochland County is experimenting with a self-surveiilance cross-connection control program for the residential
customers. Information, surveillance forms, and contact information for County personnel are available on the
Department of Public Works web site. There are no records or RPZ, type backflow devices to inspect at the elevated

tank facility.
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VIRGINIA DEPTARTMENT OF HEALTH
OFFICE OF DRINKING WATER
GROUNDWATER SYSTEM SANITARY SURVEY REPORT

SUBJECT: Goochland County
Water - Eastern Goochland Central Water System
PWSID No. 4075283

PART I- GENERAL INFORMATION
. Owner: County of Goochtand — Mr. W. Douglas Harvey, P. E., County Engineer

Telephone: (804) 556-5369 Type Waterworks: (X)C ( )NTNC ( )NC
Waterworks Class: V Operator's License Class: I (Mr. Gerry A. Langfitt,
: License No. 1901001101, exp. 02/28/2007)
Inspection By: Winston C. Marshall Inspection Date: 01/17/2007

T.ime.Spent On-site: 2 hours Last Inspection Date: 02/09/2005

_RevieWed By /Date: /vy 2/8fo Reviewed By /Date: M$ 2-15-<T

Inspection Type: (X) Routine ( ) Complaint () Other:
Present At Inspection: Mr. Gerry A. Langfitt, System Operator

Facilities Inspected: West Creek elevated tank, Centerville elevated tank, Centerville booster pump station

Permit/EDS Up-to-Date: (X) Yes ( )No Permit Effective Date: 05/17/2006
If "No", explain: '

No. Connections: 637" Pop. Served: 3,231 (estimated) Avg. Daily Usage: 240,931 gaflons
Permit Capacity: 3.2 MGD Operaﬁng.Within Permit Capacity: (X) Yes( ) No
Average GPD/Connection: 378 Average GPD/Person: 74.5
Pb & Cu Materials Survey Approved: (X) Yes( ) No " Date: 07/14/1993
Cross-Connection Program Approved: (X) Yes( ) No ~ Date: 09/19/1990

Records Inspected This Visit: (X) Yes () No Satisfactory: (X) Yes’ ( }No

Date Records Last Checked: 01/17/2007 _ Program Active: (X) Yes* ( )No
Bact'e-riological SSR Approved: (X) Yes ( ) No Date: 05/04/2005
Surface Water Influenced: N/A Source Water Assessment Performed: N/A

! 577 residential connections, 60 commercial connections

2 Mr. Langfitt indicated that additional flushing is being implemented for the Centerville distribution system due to
fow water usage within the distribution system.

* Many commercial businesses have RPZ backflow devices for protection against cross connections, Mr. Wilds
indicated that all businesses are inspecting these devices once per year; however there is no specific schedule. He
anticipates the initial inspections will begin in March — April 2007.

4 Mr. Mark Wilds indicated that customers are educated on cross connections through mass mailings once per year.
The most recent mailing occurred in April 2006, which consisted of a brochure included in the monthly water bill.
Also, the brochure and cross connection information is inciuded on the County website. Sending questionnaires has
become futile, because most customers do not complete and return them. All existing reduced pressure zone (RPZ)
and double-gate double-check valves are to be tested annually, and the testing records are to be maintained by the
County for at least 10 years.




Goochland County — Water Eastern Goochland Central Water System — 4075283 Page 2 of 7
- CCR Regquirements Met: (X) Yes ( ) No Date Distributed: 06/26/2006

Any Complaints Since Last Inspection: ( ) Yes (X) No If "Yes", explain: N/A

Vielations (non-bacti) / Enforcement Actions Since Last Inspection: None

PART II - MONITORING HISTORY

Last Sample Next Sample

Date Date Comments

Sample Type

_ Satisfactory Results! The water system is

Pb & Cu 10/06/04 0912007 on Ultimate Reduced Monitoring, which
‘ requires one set of 10 distribution tap

samples to be collected every 3 years.

Satisfaétory Results! The water system is

TTHM/HAAS '
' ' 09/25/06 09/2007 . on Reduced (Annual) Monitoring.
BSSR Up To Date - | Yes
Bacteriological Sampling locations in Accordance with BSSR Yes
(checked over past | PMCL violation issued [month(s)] Qctober 2006
12 months) Monitoring violation issued [month(s)] Novembet 2006
Owner issued Public Notice as required? No®
- - Water Usage (2006):
Meter Gallons
Purchased Water
From Henrico
TOTAL 87.94 million gallons -

Average 240,931 gal/day

? Verification of public notification has not been submitted to this Office for either violation.




VIRGINIA DEPARTMEN T OF HEALTH
: OFFICE OF DRINKING WATER
GROUNDWATER SYSTEM SANITARY SURVEY REPORT

SUBJECT: Goochland County
Water - Elk Hill Farm
PWSID No. 4075200

PART I - GENERAL INFORMATION

‘Owner: Elk Hill Farm, Inc. -- Mr. Michael C. Férley, Executive Director

Telephone: (804) 457-4866 Type Waterworks: (X)C ( )NTNC ( )NC
Waterworks Class: VI Operator's License Class: I {(Mr. Michael L. Cook, TetraOps,
' . _ License No. 1901000555, exp. 02/28/2007)

Inspection By: Winston C. Marshall Inspection Date: 02/07/2006
Time Spent On-site: 1.5 hours Last Inspection Date: 02/20/2004 1
: |

Reviewed By / Date: @M 2Az/oe Reviewed By / Date: W ﬂ/lf/“ ‘

Inspection Type: (X) Routine ( ) Complaint ( ) Other:

Present At Inspection: Mr. Mike L. Cook, Operator in Responsible Charge

Facilities Inspected: well, well lot, well house, storage tanks, and booster pumps

Permit Effective Date: 02/04/2000 Permit/EDS Up-to-Date: (X} Yes( ) No
If "No", explain: |
No. Connections: 10 Pop. Served: 125 .
Permit Capacity: 12,800 gpd Operating Within Permit Capacity: (X) Yes( ) No :
Average GPD/Connection: 548 Average GPD/Person: 44 Avg, Daiiy Usage: 5,480 gallons
Pb & Cu Materials Survey Approved: (X) Yes( ) No Date: 07/14/1693
Cross-Connection Program Approved: (X) Yes ( ) No Date: 10/08/1985 ; ‘
Records Inspected This Visit: ( ) Yes (X) No Satisfactory: (X) Yes( ) No
Date Records Last Checked: N/A® Program Active: (X) Yes ( ) No -
P
" Bacteriological SSR Approved: (X) Yes( ) No Date: 07/16/2001 |
Surface Water Influenced: ( ) Yes (X) No Date Determined: 12/20/1993 -
Source Water Assessment Performed: (X) Yes ( ) No Date of Report: 01/08/2002 ‘
CCR Requirements Met: (X) Yes ( )No .. Date Distributed: 06/17/2005
Any Complaints Since Last Inspection: ( ) Yes (X}_No If "Yes", explain: N/A

Violations (non-bacti) / Enforcement Actions Since Last Inspection: None

' 50 residential students, 20 non-residential students, 55 staff (non-residential). These are conservative population figures.

? There are no known RPZ type backflow devices to inspect. Mr. Bob Browning or Mr. Mike Cook (operator) needs to submit a list of
. existing cross-connection and backflow prevention devices provided for the water system. The water system needs to be re-surveyed
annually to determine if any new cross-connections exist needing proper protection, and to inspect and maintain all installed backflow
prevention devices. Maintaining records of the annual surveys and inspections of the installed devices is required,




Goochland County ~ Water ~ Elk Hill Farm = 4075200 - ' Page 2 of 6
PART I1 - MONITORING HISTORY -

: Last Next
Sample Type Sémple - Sample _ | Comments
Date Date : :
Inorganics 09/14/04 09/2007 | Satisfactory Results!
Metals 09/14/04 09/2007 | Sodium = 72.4 mg/| (recommended level <20 mg/1)
Radiological 12/16/02 10/2013 | Satisfactory Results!
Nitrates/Nitrites 03/31/05 03/2006 | Satisfactory Results!.
Pb & Cu 09/11/04 09/2007 | Satisfactory Results!
VOCs 03/31/05 .| 03/2008 | Satisfactory Resulis!
SOCs ' N/A * Waived through 12/31/2007.
Cyanide** 01/15/98 01/2007 | Satisfactory Results!
Diguat : - N/A * Waived through 12/31/2007.

Waiver Status: *All prov:slona] waivers for the compliance period of 01/01/05 to12/31/07 have been granted.

**The cyanide waiver granted is for the compliance cycle of 01/01/02 to 12/31/10. One cyanide sample
must be collected durmg this compliance cycle

Operational Reports | Submitted for Past 12 Months _ : Yes
Reports Accurate and Complete | : Yes
BSSR Up To Date Yes
Bacteriological Sampling locations in Accordance with BSSR _ Yes
(checked over past PMCL violation issued [month(s)] ' None
12 months} Monitoring violation issued [month(s)] None
Owner issued Public Notice as required? ' N/A

" Water Production Calculations {gallons) -

Date Meter Reading, pallons
02/07/06 12,706,860
02/20/04 _ 08.772.040
718 days 03,934,820 galions

GPD: 5,480



PWSID No. 4075735

SUBJECT: GOOCHLAND COUNTY
Water - James River Correctional Center WTP 7

To:  Mr. Randy A. Wilson
Water Systems Treatment Plant Supervisor
James River Correctional Center
State Farm, Virginia 23160

WATERWORKS SANITARY SURVEY REPORT

GENERAL

1. Facility name: James River Correctional Center WTP

2. Facility owner:  Commonwealth of Virginia, Department of Corrections

3. Address: State Farm, Virginia 23160 '
Contact: Mr. Randy A. Wilson, Water Systems Treatment Plant Supervisor
Telephone: (804) 221-7997 '
FAX: (804) 556-6328

4. Surveyby: RandallL. Morrissette ®2 Time on Site: 4.5 hours

5. Survey type: Routine ‘ Waterworks Type: Class Il

6. Survey Date: 06/19/07 |  Report Date; 07/20/07

7. Last Survey: 11/28/06

8. Reviewed by:

9. Present at inspection: Mr. Lee Puett, Chief Operator
10. Operation Permit No. 4075735 Effective Date:

11. Permit/Engineering Description Sheet Date: 07/16/98

———

Date:

Date: @7’/ “0d 7.

07/27/98

Complete aﬁd Accurate? No

The information on the replacement flocculator drives and mixers needs to be included.

12. Permitted capacity: 1.5 MGD Limited by: Filtration rate maximum of 2.0 gpm/ft?

13. Number of facilities and sequential systems being served: 9
(8 DOC facilities + Goochiand Courthouse)

14. Inventory Records Up-to-date? Yes

Executive Summary-1

Population served: 8,073
(June 2007)







VIRGINIA DEPARTMENT OF HEALTH
OFFICE OF DRINKING WATER

GROUNDWATER SYSTEM SANITARY SURVEY REPORT

SUBJECT: Goochland County
Water - James River Estates
PWSID No. 4075400

PART I - GENERAL INFORMATION

Owner: Aqua Virginia, Inc.
Telephone: (804) 749-8868 Type Waterworks: (X)C ( )NTNC ( )NC

Waterworks Class: IV Operator's License Class: Il (Clifton L. Parker, P.E.,
License No. 19002236, exp. (2/28/2009)
Inspection By: Winston C. Marshall _ Inspection Date: 05/08/2007
' Time Spent On-site: 2 hours | Last Inspection Date: 02/09/2005
Reviewed By / Date; Rin tAykn Reviewed By / Date: MS 6 -y~ &

Inspection Type: (X) Routine ( ) Complaint () Other:

Present at Inspection: Mr. Matthew Rogers, Aqua Virginia Operator

- Facilities Inspected: Four wells, two well houses, one well enclosure, one gravity storage tank, two booster
pumps, two hydropneumatic tanks, and treatment equipment

Permit Effective Date: 09/04/2001 Permit/EDS Up-to-Date: ( ) Yes (X) No ‘

- If"No", explain: Additional connections allowed based on availability of water from Goochland County
No. Connections; 77  Pop. Served: 231 ~ Avg, Daily Usage: 16,307 gallons
Permit Capacity: 68 connections Operating Within Permit Capacity: (X) Yes' ( )No
Average GPD/Connection: 212 - Average GPD/Person: 70.5

_ Ph & Cu Materials Survey Approved: (X) Yes( )No | Date: 07/08/1993
| Cross-Connection Program Approved: (X) Yes( )No Date: 01/04/2006
Records Inspected This Visit: { ) Yes (X) No® ' Satisfactory: ( ) Yes( ) No
Date Records Last Checked: 01/04/2006 Program Active: { ) Yes (X) No®

- Bacteriological SSR Approved: (X) Yes( )No Date: 09/01/1992
‘Surface Water Influenced: { ) Yes (X) No Date Determined: 05/18/1994
Source Water Assessment Performed; (X) Yes( )No Date of Report: 01/09/2002
CCR Requirements Met: (X) Yes () No Date Distributed: 06/08/2006
Any Complaints Since Last Inspection: { ) Yes (X)No If "Yes", explain: N/A

Violations (non-bacti) / Enforcement Actions Since Last Inspection: Failure to collect the required
number of lead and copper samples during the monitoring period of June-September 2004; Issued on
02/28/2005.

' Additional capacity is provided through Henrico County; Aqua Virginia purchases the water.

* There are no RPZ type backflow devices to inspect. A cross connection update request was sent via email from
this Office to Aqua Virginia, however no response was provided.

? This Office does not know the status of the cross connection control program for this water sysiem.




Goochland County _ James River Estates — 4075400 Page 3 of 12

Water Production Calculations (gallons)

. Date Well No. 1 Well 1A Well No. 2 ‘Well 2A
05/08/07 4,255,300 638,070 6,297,600 4,605,600
02/09/05 4,108,730 5.900* 6,290,290 4,519,950
818 days 146,570° 632,170 7,310 85,650

Purchased water from 02/09/2005 through 05/08/2007 = 12,080,600 galions. Average gpd = 14,768
Average gpd from four wells: 1,539

GPD Total: 16.307

There is a 1-1/2 inch Sensus (SN 54917959) meter installed in the well house for Well No. 1 that
measures the water purchased from Goochland County. The meter reading was 25,401,300 gallons.

PART HI - INSPECTION OF FACILITES

SOURCE: Satisfactory? : Comments

Well No. 1 (inside) Yes | No Located on West Brook Run Drive near the main entrance. -

All-weather access Rd X Gravel access road from West Brook Run Drive.

Well lot condition x | A significant amount of brush and logs from downed trees are
stored on the well lot.

f&gﬁ:{{ted from surface X The well is located inside a concrete block building.

Screened/downward- X

facing casing vent

The well casing extends approximately 6 inches above the

12” Casing extension X p
_ 00,

Sanitary casing X

seal/well cap :

Drawdown gauge i Not provided

Raw water sample tap X This sample tap is installed on the well head.
Valved blow-off X The sample tap upstream of the meter can be used.
Discharge shuteff valve X ‘The well shutoff valve is downstream of the meter.
Discharge check valve X

Operable water meter X A 5/8” Neptune

Meter serial number | SN 80524056

Meter reading | 387,150 gallons

Pump cycle time X The pump ran for the entire inspection (due to low output).
Pump controlled by X Electrodes in the gravity storage tank.

Pumping rate (gpm) X 0.5 gpm

Discharge head (psi) X 20 psi

* This is the first reading from the new meter for Well No. 1A on 02/14/2005.
* An additional 387,150 gallons of water (new meter reading) was used after a meter replacement on 07/12/2005.




VIRGINIA DEPTARTMENT OF HEALTH
OFFICE OF DRINKING WATER
'‘GROUNDWATER SYSTEM SANITARY SURVEY REPORT

SUBJECT: Goochland County
Water - Jenkins Trailer Park
PWSID No. 4075420

PART I - GENERAL INFORMATION

Owner: Mr. Frederick P. Jenkins and Mrs. Essie Jenkins

Telephone: (804) 556-4568 Type Waterworks: (X)C ( )NINC ( )NC

Waterworks Class: VI Operator's License Class: I (Mr. Michael L. Cook,
: ' _ License No. 1901000555, exp. 02/28/2007)
Inspection By: Winston C, Marshall ' Inspection Date: 01/31/2007

Time Spent On-site: 2 hours Last Inspection Date: 02/09/2005
Reviewed By / Date:  Rim Z/B/o;i Reviewed By / Date: j1§ o - je 7
Inspection Type: (X) Routine () Complaint () Other:

Present at Inspection: Mr. Michael L. Cook, Operator

Facilities Inspected: Two wells, well house, four bladder-type storage tanks, chlorination facility, and
corrosion control treatment equipment

Permit/EDS Up-to-Date: (X) Yes( ) No Permit Effective Date: 07/07/1999
If "No", explain:

No. Connections: 49 trailer connections Pop. Served: 100  Avg. Daily Usage: 2,923 gallons’
Permit Capacity: 52 trailer connections Operating Within Permit Capacity: (X) Yes ( ) No

Average GPD/Connection: 60 Average GPD/Person: 29

Pb & Cu Materials Survey Approved: (X). Yes ( }No : Date; 02/13/1997
Cross-Connection Program Approved: (X) Yes ( YNo Date: (7/21/1987
Records Inspected This Visit: { ) Yes () No® Satisfactory: ( ) Yes (X) No

Date Records Last Checked: 01/31/2007 Program Active: ( ) Yes (X) No®
Bacteriological SSR Approved: (X) Yes( YNo Date: 12/21/1992
Surface Water Influenced: ( )} Yes (X) No Date Determined: 06/29/1994

Source Water Assessment Performed: (X) Yes (.) No Date of Report: 1/09/2002

! The meter was frozen during my inspection; however Mr. Mike Cook was able to revive the meter. The indicated
usage may be lower than the actual amount of water used, because the meter was not working at times.

? There are no RPZ type backflow devices to inspect. Mr Jenkins indicated that all trailers are equipped with a
check valve on the connection piping. Also, he indicated that the residential cross connection questionnaires have
not been distributed recently, and he has no previcus records on file.

? The residential questionnaires are due to be distributed; complete this as soon as possible. A copy of a
questionnaire is attached for your convenience,
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Water Production Calculations (gallons)

Date Combined Meter (Well Nos. 1 & 2)
01/31/07 (1)1,106,760
02/9/05 8,999,270
721 days 2,107,490

GPD: 2,923

PART III-IN SPECTION OF FACILITIES

SOURCE: Satisfactory? Comments
Well No. 1 (Inside) . Yes | ‘No {(36-inch diameter bored well)
All-weather access Rd X A graveled area extending from the paved entrance road.
Well lot condition X Appifoximately 25 feet from a trailer and a similar distance from
Route 6.

Protected from surface |

- X
runoff
Screened/downward- X Bored well —N/A (has two plastic tubes that extend through the
facing casing vent | side of the casing — screen the ends of the tubes)
12” Casing extension X ;

. o The well house floor does not extend three feet from the well

Conerete pad (6'x6") X | head in all directions.
Sanitary casing X The concrete cover is in good condition.
seal/well cap
Drawdown gauge Not provided
Raw water sample tap X
Valved blow-off X The raw water sample tap could be used for this purpose.
Discharge shutoff valve X One shutoff valve serves both wells.
Discharge check valve - X
Operable water meter X A 17 Neptune
Meter serial number SN 22890976
Meter reading 1,106,760 gallons
Pump cycle time X The pump cycled satisfactorily numerous times.
Pump controlled by X Pressure switch connected to the common well discharge piping.
Pumping rate (gpm) X 20 gpm
Discharge head (psi) No gauge is provided to measure the head pressure,




VIRGINTA DEPTARTMENT OF HEALTH
OFFICE OF DRINKING WATER
GROUNDWATER SYSTEM SANITARY SURVEY REPORT

SUBJECT: Goochland County
Water - Manakin Farms
PWSID No. 4075500

" PART I - GENERAL INFORMATION

Owner: James River Serv;ce Corporation, an Aqua Virginia, Inc. company

Telephone: (804) 204-1611 Type Waterworks: (X)C ( )NTNC ( YNC

Waterworks Class: IV Operator's License Class: III — M. Cliff Parker, TV
_ ' (License No. 19002236, Exp. 02/28/2007)

Inspection By: Winston C. Marshall Inspection Date: 12/13/2005

Time Spent On-site: 4 hours : Last Inspection Date:  01/30/2004

Reviewed By / Date:  Rin Ve lot Reviewed By / Date: M / ”/ o€

Inspection Type: (X) Routine ( )Compléint ( ) Other:

Present At Inspection: Mr. Matt Rogers, Aqua Virginia Waterworks Operator

Facilities Inspected: Wells Nos. 6, 7, 9, 10, 11, and 12, three well houses, corrosion control equipment,
chlorination equipment, iron/manganese filtration system, and gravity and
hydropneumatic storage tanks '

Permit/EDS Up-to-Date: { ) Yes (X)No Permit Effective Date; 07/26/1999

- If "No", explain: Have installed a calcite filter at Well No. 6. Have installed hypochlorination for Well
Nos. 6, and 7 & 10. Have completed addition of Well No. 10 and associated 125,000-gatlon gravity storage
tank. Have completed addition of Well Nos. 11 and 12. Have switched from use of Aqua Mag ortho-
polyphosphate blend to the AquaMag F-35 ortho-polyphosphate blend for sequestering and corrosion control.
Well Nos.4 and 8 have been permanently abandoned.

No. Connections: 195 Pop. Served: 585 Avg, Daily Usage: 70,190 gallons
Permit Capacity: 147,600 gpd (369 ERCS)1 Operating Within Permit Capacity: (X) Yes ( ) No

Average GPD/Connection: 360 Average GPD/Person: 120
Pb & Cu Materials Survey Approved: (X) Yes( ) No Date: 07/08/1993
Cross-Connection Program Approved: (X) Yes { YNo - Date: 10/13/1994
Records Inspected This Visit: ( ) Yes (X) No* Satisfactory: () Yes (X) No*
Date Records Last Checked: 10/13/1994 ' Program Active: ( ) Yes (X) No”
Bacteriological SSR Approved: (X) Yes( )No Date: 09/01/1992
Surface Water Influenced: ( ) Yes (X) No Date Determined: 11/24/1993 and 02/26/2004

Source Water Assessment Performed: (X) Yes ( ) No Date of Report: 01/09/2002 and 02/26/2004
CCR Requirements Met: (X) Yes ( ) No Date Distributed: 06/14/2005

! The waterworks permit needs to be updated to reflect the improvements,

% Cross connection questionnaires were mailed to 20% of Aqua VA customers in December 2004. We cannot verify
that questionnaires were mailed to Manakin Farms customers. Cross connection questionnaires are required to be
mailed to all customers at least once every three years.
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" Goochland County - Water

"Manakin Farms ~ PWSID No. 4075500

Page 3 of 18

Operational Reports Submitted for Past 12 Months Yes

' Reports Accurate and Complete Yes

| BSSR Up To Date 7 Yes

| Bacteriological Sampling locations in Accordance with BSSR Yes
(checked over past PMCL. viclation issued [month(s)) None
12 months) Monitoring violation issued [month(s)] None
Owner issued Public Notice as required? N/A

Water Production Calculations (gallons)

Date Well No. 6

. WellNo.7 WellNo.9  WellNo. 10 WellNo. 11  Well No. 12°

12/13/05 8,522,730
01/30/04__ 5.514.970

34,834,600 2,803,200 22,068,500
25,589,500 2,755,000 11,706,200

8,019,600 8,982,800
312,700 269,800

683 days 3,007,760

Avg. Daily Use: 4,404

9,245,100 48,200 10,362,300

13,536 71 15,172

Total Avg. Daily Use = 70,190

7,706,900 8,713,000

18,350 18,657

* The first available well meter reading was on 09/02/2004; also the last available well meter reading was on
10/27/2005 due to a well pump failure.
® The first available well meter reading was on 09/02/2004.
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VIRGINIA DEPARTMENT OF HEALTH -
OFFICE OF DRINKING WATER
GROUNDWATER SYSTEM SANITARY SURVEY REPORT

SUBJECT:. Goochland County
Water - The Meadows Nursing Center
PWSID No. 4075520 '

'PART I- GENERAL INFORMATION

Owner: Life Care Centers of America, Inc. ¢/o The Meadows Nursing Center

Telephone:‘ (804) 556-4418 Type Waterworks: (X)C ( )NTNC ( )NC
Waterworks Class: IV Operator's License Class: I (Mr. Michael L. Cook,

' TetraOps, License No. 1901000555, exp. 02/28/2007)
Inspection By: Winston C. Marshall Inspection Date: - 02/07/2006
Time Spent On-site: 1.5 hours Last Inspection Date: 02/19/2004
Reviewed By / Date: 1A 2/23/oq Reviewed By / Date: M M 203

Inspection Type: (X) Routine ( } Complaint () Other:
Present At Inspection: Mr. Mike L. Cook, Licensed Operator

Facilities Inspected: well, well lot, pump house, treatment facilities, storage tanks, and booster pumps

Permit Effective Date: 09/07/2000 Permit/EDS Up-to-Date: (X) Yes( )No
: : - If ""No", explain: '
No. Connections: 1 Pop. Served: 168 (79 residents, 89 staff) Avg. Daily Usage: 9,849 gallons
Permit Capacity: 14,400 gpd : Operating Within Permit Capacity: {(X)Yes( )No
Average GPD/Connection: N/A | Average GPD/Person: 59
.Pb & Cu Materials Survey Approved: (X) Yes( )No - Date: 09/20/1993
Cross-Connection Program Approved: (X) Yes( )No - Date: 03/28/1991
" Records Inspected This Visit: ( ) Yes (30 No © Safisfactory: (X) Yes( )No
Date Recerds Last Checked: N/A ~no records Program Active: (X) Yes( )No
Bacteriological SSR Approved: (X) Yes( )No Date: 06/04/1992 -
Surface Water Influenced: ( ) Yes (X) No _ Date Determined: 01/03/1994
Source Water Assessment Performed: (X) Yes( ) No Date of Report: 01/09/2002
CCR Requirements Met: (X) Yes ( ) No Date Distributed: 06/17/2005
Any Complaints Since Last Inspection: ( ) Yes 30 No If "Yes", explain: N/A

Violations (non-bacti) / Enforcement Actions Since Last Inspection: None

! There are no records or RPZ type backflow devices to inspect. Mike Cook indicated that all outside hose bibs are
equipped with atmospheric vacuum breakers.



‘Goochland County — Water

The Meadows Nursing Center — 4075520
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PART II- MONITORING HISTORY

Last Next .
Sample Type Sample ~ Sample Comments
' Date Date :
Inorganics - 12/22/03 03/2006 Satisfactory Results!
Metals 12/22/03 | 032006 faggagéﬁ ‘;’%{ L%Sfﬁﬁji (s‘ﬁgffﬁ?a S ma/h)
Radiological 12/16/02 1072012 Satisfactory Results! '
Nitrates/Nitrites 03/31/05 03/2006 Satisfactory Results!
Pb & Cu 08/26/03 08/2006 Satis.fact.oxy Results! On Ultimate Reduced (trienniai)
_ -__| monitoring
VOCs 12/22/03 03/2006 Satisfactory Results! _
SOCs N/A * Waived through 12/31/2007.
Cyanide** 03/30/99 0372008 . Satisfactory Results!
Diquat N/A * Waived through 12/31/2007.
Raw water MPN 07/25/05 08/2006 Satisfactdry Results!
Waiver Status: *All provisional waivers for the compliance period 6f 01/01/05 to 12/31/07 have been granted.

**The cyanide waiver granted is for the, compliance cycle of 01/01/02 to 12/31/10. One Cyanide
sample must be collected during this compliance cycle.

Operational Reports Submitted for Past 12 Months Yes.
Reports Accurate and Complete ' : Yes
BSSR Up To Date Yes
Bacteriological Sampling locations in Accordance with BSSR Yes
(checked over past PMCL violation issued [month(s)) None
12 months) Monitoring violation issued {month(s)] _ None
Owner issued Public Notice as required? N/A

Water Production Calcuiations

Date Meter Reading (gallons)
02/07/06 54,590,000
02/19/04 47.508,400
719 days 7,081,600

GPD: 9,849
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VIRGINIA DEPTARTMENT OF HEALTH
_ OFFICE OF DRINKING WATER
GROUNDWATER SYSTEM SANITARY SURVEY REPORT

SUBJECT: Goochland County
Water - Pagebrook
PWSID No. 4075630

PART I- GENERAL INFORMATION
Owner: Aqua Virginia, Inc., Mr. Gregory K. Odell, Division Manager-Virginia

Telephone: (804)204-1611 Type Waterworks: (X)C ( )NINC ()NC
Waterworks Class: TV Operator's License Class: Class IIl (Mr. Cliff Parker -
_ License No, 19002236, exp. 02/28/2007)
~ Imspection By: Winston C. Marshall Inspection Date: 12/13/2005
. Time Spent On-site: 2 hours Last Inspection Date: 01/23/2004
Reviewed By /Date: Ry weAn)es _ Reviewed By / Date: 9{5‘,0/ (2 2&-05

TInspection Type: (X) Routine ( ) Complaint ( ) Other:
Present At Inspection: “Alone

Facilities Inspected: Three wells, two well houses, one gravity stofage tank, one booster pump, two
hydropneumatic tanks, and treatment equipment :

Permit/EDS Up-to-Date: ( ) Yes (X)No Permit Effective Date: 10/02/2000
If "No", explain: Ortho-polyphosphate treatment for sequestration of Fe and Mn and chlorination equipment
: have been added at Well No. 4. Also, requires update due to purchase of AquaSource by
Aqua Virginia, Inc. and change operator status from Sydnor Hydro, Inc. to Aqua Virginia,
Inc. _ ' :
No. Connections: 20 Pop. Served: 60 (Est.) Avg. Daily Usage: 3,585 gallons

Permit Capacity: 20 residential connections Operating Within Permit Capacity: (X) Yes( ) No

Average GPD/Connection: 179 Average GPD/Person: 60
Pb & Cu Materials Suivey Approved: (X) Yes( ) No Date: 07/08/1993
Cross-Connection Program Approved: (X) Yes ( }No Date: 10/13/1994
Records Inspected This Visit: ( ) Yes () No' o Satisfactory: ( ) Yes (X) No'
Date Records Last Checked: 10/13/1994 Program Active: ( ) Yes (X) No'
Bacteriological SSR Approved: (X) Yes( ) No Date: 09/01/1992
Surface Water Influenced: { ) Yes (X) No Date Determined: 12/20/ _1 993
Source Water Assessment Performed: (X) Yes( ) No Date of Report: 01/09/2002
CCR Requirements Met: {X) Yes( YNo Date Distributed: 06/14/2005

- Any Complaints Since Last Inspection: ( ) Yes (X) No If "Yes", explain: N/A

Violations (non-bacti) / Enforcement Actions Since Last Inspection: None

! Cross connection questionnaires were mailed to 20% of Aqua VA customers in December 2004, We cannot verify
that questionnaires were mailed to Pagebrook customers. Cross connection questionnaires are required to be mailed
to all customers at least once every three years,



Goochland County — Water

Pagebrook - 4075630

Page 3 of 12

| Operational Reports Submitted for Past 12 Months Yes
Reports Accurate and Complete Yes
BSSR Up To Date _ : Yes
Bacteriological Sampling locations in Accordance with BSSR Yes

(checked over past PMCL violation issued [month(s)] None
12 months) Monitoring violation issued [month(s)] None
Owner issued Public Notice as required? N/A

Water Production Calculations (gallons)

Date Well No. 1

WellNo.3  Well No. 4

12/13/05 528.360
012304 528360

- 690 days - 0

GPD: 0

GPD Total: 3,585

5,946,790 7,315,110
3.909.280 6.878.920

=l e AT

- 2,037,510 436,190

2,953 632







VIRGINIA DEPTARTMENT OF HEALTH
OFFICE OF DRINKING WATER

GROUNDWATER SYSTEM SANITARY SURVEY REPORT
SUBJECT: Goochland County
Water - Broadview Shopping Center
PWSID No. 4075036

PART I - GENERAL INFORMATION
Owner: Broadview Associates - Mr. W, Douglas Elliott, Jr., President

Telephone: (804) 784-0407 (pager: 759-3266) Type Waterworks: ( )C (X)NTNC ( )NC 7

Waterworks Class: IV Operator's License Class: T (Mr. Michael L. Cook,
License No. 1901000555, exp. 02/28/2009)

Inspection By: Winston C. Marshall Inspection Date: 04/25/2007

Time Spent On-site: 2% hours Last Inspection Date: 04/22/2005

Reviewed By / Date: Reviewed By / Date:

Inspection Type: (X) Routine () Complaint ( ) Other
Present At Inspection: Mr. Michael L. Cook, TetraOps Environmental Services

Facilities Inspected: two wells, two well lots, a pump house, a pressure tank, two gravity storage tanks, two
booster pumps, an iron and manganese treatment system, a corrosmn control treatment
system, and a chlorination system (oxidation)

Permit/EDS Up-to-Date: (X) Yes { YNo Permit Effective Date: 05/31/2005
1If "No", explain:
No. Connections: 18 Pop. Served: 200 (variable) A‘;g. Daily Usage: 6,599 gallons

Permit Capacity: 61,056 gpd - limited by the filtration capacity
Operating Within Permit Capacity: (X) Yes ( ) No

Average GPD/Connection: 367 Average GPD/Person: 33
Pb & Cu Materials Survey Approved: (X) Yes{ )No Date: 05/26/1993
Cross-Connection Program Approved: (X) Yes( )No Date: 02/20/1986
Records Inspected This Visit: ( ) Yes (X) No' Satisfactory: (X) Yes( )No
Date Records Last Checked: N/A —no records Program Active: (X} Yes( )No
Bacteriological SSR Approved: (X) Yes ( ) No Date: 09/20/1992
Surface Water Influenced: ( ) Yes (X) No Date Determined: 05/02/2005
Source Water Assessment Performed: (X) Yes{ )No Date of Report: 02/23/2005
Any Complaints Since Last Inspection: (X) Yes ( ) No If "Yes", explain: A complaint of dirty

water at the Food Lion was investigated on 07/27/2006 by Mr. Sean Hejja of the Department of
Agriculture and Consumer Services. Winston C. Marshall and Mike Cook of TetraOps investigated the
complaint on 08/03/2006. The water was clear, and a bacteriological sample collected from the Food Lion
by Mike Cook tested negative for total cohfo:m bacteria. There had been some repair work in the pump
house, which afTected the effectiveness of the treatment facilities.

' There are no records or RPZ type backflow devices to inspect. Mr. Cook indicated that no major repairs have been
- dene to the water system since the previous inspection.



Goochland County — Water Broadview Shopping Center — 4075036 Page 2 of 10

Violations {non-bacti) / Enforcement Actions Since Last Inspection: None

PART I - MONITORING HISTORY

Last Next
Sample Sample Comments
Sample Type Date Date
Inorganics 01/24/07 01/2010 | Satisfactory Resulis!
Iron = 1.24 mg/l; Manganese = 0.37 mg/l
Metals 01/24/07 01/2010 | (SMCL: Iron— 0.30 mg/l; Manganese ~ 0.05 mg/l)
, Sodium = 16.1 mg/1 (satisfactory level)
Nitrates/Nifrites 01/24/07 07/2008 | Combined nitrates =0.14 mg/l. Sample annually.
On Ultimate Reduced (triennial) monitoring. The
1 Pb & Cu 08/22/06 08/2009 | next samples are scheduled to be collected hetween
' 6/1/09 and 9/30/09.
VOCs 03/27/07 | 01/2010 | Satisfactory Results!
SOCs N/A * Waived through 12/31/2010.
Cyanide** 07/02/99 07/2008 Satisfactory Results!
Diquat - N/A * Waived through 12/31/2010.
' On Reduced (triennial) monitoring, The next samples
HAAS 09/21/04 09/2007 are scheduled to be collected between 7/1/07 and
9/30/07.
On Ultimate Reduced (triennial) monttoring. The
TTHM 09/21/04 09/20077 next samples are scheduled to be collected between
7/1/07 and 9/30/07,

Waiver Status: *A waiver application has been approved for this waterworks owner for the compliance period of
01/01/08 to 12/31/10. **Sampling for cyanide will be required once during each of the next three three-year
compliance periods during the 01/61/02 to 12/31/10 compliance cycle. This sampling will be done prior fe the
possible reduction in cyanide sampling to only once during each nine-year compliance cycle.

Operational Reports Submitted for the Past 12 Months ‘ Yes
Reports Accurate and Complete _ Yes
BSSR Up To Date Yes
Bacteriological Sampling locations in Accordance with BSSR Yes
(checked over the past | PMCL violation issued [month(s)] None
12 months) Monitoring violation issued [month(s)] None
Owner issued Public Notice as required? N/A

Water Production Calculations (gallons)

Date Well No. | &3
04/25/07 8,179,000
04/22/05 3,342.000
733 days 4,837,000

GPD: 6,599



VIRGINIA DEPARTMENT OF 'HEALTH.
- OFFICE OF DRINKING WATER
GROUNDWATER SYSTEM SANITARY SURVEY REPORT

SUBJECT: Goochland County
Water - Byrd Elementary School
PWSID No. 4075040

PART I - GENERAL INFORMATION

Owner: Goochland County Public Schools — Mr, Sonny Turner, Maintenance Supervisor

Telephoné: (804) 556-5316 : Type Waterworks: ( )C (X)NTNC ()NC
Waterworks Class: 1V Operator's License Class: TV

Enspection By:  Winston C. Marshall Inspection Date: 12/07/2006

Time Spent On-site: 1'% hours Last Inspection Date:  12/14/2004

Reviewed By / Date: : Reviewed By / Date:

Inspection Type: (X) Routine ( ) Complaint () Other:
Present At Inspection: Mr. Robert Lawrence, Operator

Facilities Inspected: well, well house, treatment facilities, pressure tank, gravity storage tank, and booster pumps

Pérmit Effective Date: 09/24/1997 Permit/EDS Up-to-Date: (X) Yes( ) No
If "No", explain:

No. Connections: 1 Pop. Served: 323" Avg, Daily Usagef 2,039 gallons/school day
Permit Capacity: 4,400 gpd Operating Within Permit Capacity: (X) Yes ( ) No
Average GPD/Connection: 2,039 : . Average GPD/Person; 6.3
Cross-Connection Program Approved: (X) Yes ( ¥No . Date: 12/05/1991

Records Inspected This Visit: ( ) Yes (X) No* Satisfactory: (X) Yes( }No

Date Records Last Checked: N/A —no records Program Active: (X) Yes( )No
Bacteriological SSR Approved: (X) Yes( ) No Date: 12/28/2000 (revised)
Pb & Cu Materials Survey Approved: (X) Yes{ ) No Date: 11/12/1993
Surface Water Influenced: ( ) Yes (X) No Date Determined: 04/25/1997
Source Water Assessment Performed:. (X)Yes( yNo Date of Report: 01/09/2002
Any Complaints Since Last Inspection: ( ) Yes (X) No If “Yes”, explain: N/A

Violations (non—bacti)/Enforcément Actions Since Last Inspection: None

! This water system serves approximately 288 students and 35 staff members.

2 There are no records, RPZ backflow devices, or double gate/double check valves to inspect. Mr. Lawrence indicated that
no major plumbing work has been done to the well or distribution system since the last inspection. Also, there are
atmospheric vacuum breakers instalted on the hose bibs used for chemical make-up and spray nozzles.



~ Goochland County — Water Byrd Elementary School — 4075040 Page 2 of 8

PART II - MONITORING HISTORY

Last Sample | Next Sample
Sample Type Date Date Comments
Inorganics 10/04/05 10/2008 Satisfactory Resulis!
Metals 10/04/05 10/2008 Sodium = 30.9 mg/l (recommended < 20 mg/l)
Nitrates/Nitrites 10/04/06 106/2007 Combined Nitrate = 0.38 mg/l — Satisfactory!
PoaC | 0o om0 | 09000
VOCs 11/04/04 11/2007 Satisfactory Results!
SOCs N/A * Waived through 12/31/2007
Cyanide 02/03/99 L Satisfactory Results!
Diquat N/A * Waived through 12/31/2007
Asbestos N/A * Waived through 12/31/2007
Raw water MPN 09/27/06 06/2007 <1.0 colonies/100 ml
HAAS 09/02/04 09/2007 Satisfactory Results!
TTHM 09/02/04 09/2007 Satisfactory Results!

Waiver Status: : *All provisional waivers for the compliance period of 01/01/05 to 12/31/07 have been granted.
**The cyanide waiver granted is for the compliance cycle of 01/01/02 to 12/31/10. One cyanide
sample must be collected during this compliance cycle.

Operational Reports Submitted for Past 12 Months Yes
' Reports Accurate and Complete : Yes

BSSR Up To Date - Yes

Bacteriological Sampling locations in Accordance with BSSR Yes
(checked over past PMCL violation issued [month(s)] None
12 months) Monitoring violation issued [month(s)] None
Owner issued Public Notice as required? N/A

Water Production Calculations (gallons)

TOTAL PRODUCTION SUMMER PRODUCTION
Date Meter Reading Date Meter Reading Date Meter Reading
12/07/06 7,702,600 06/22/05 7,140,200 06/20/06 7,520,900
12/14/04 6.916.600 08/31/05 7,158,750 08/31/06 7,546,100
723 days 786,000 70 days 18,550 72 days 25,200

GPD: (786,000 {13,550 +25,200)) / (182%2) = 742,250 / 364 school days = 2,039 gallons/school day



VIRGINIA DEPARTMENT OF HEALTH
OFFICE OF DRINKING WATER
GROUNDWATER SYSTEM SANITARY SURVEY REPORT

SUBJECT: - Goochland County
Water - Goochland Middle School
PWSID No. 4075285 '

PART I— GENERAL INFORMATION

Owner: Goochland County Public Schools — Mr. Senny Turner, Maintenance Supervisor

Telephone: (804) 556-5316 Type Waterworks: ( )C (X)NTNC ( )NC
Waterworks Class: TV ' Operator's License Class: IV

Inspecﬁon By: Winston C. Marshall Inspection Date: 12/07/2006

Time Spent On-site: 1) hours Last Inspection Date: 12/14/2004

Reviewed By / Date: Reviewed By / Date:

Inspection Type: (X)Routine ( ) Complaint () Other:
Present At Inspection: Mr. Robert Lawrence, Operator

Facilities Inspected: well, well house, treatment facilities, pressure tank, gravity storage tank, and booster pumps

Permit Effective Date; 12/21/2000 Permit/EDS Up-to-Date: (X) Yes({ ) No
: 1f "No", explain: _

No. Connections: 1 Pop. Served: 445 ' Avg. Daily Usage: 3,034 gallons/school day
Permit Capacity: 5,600 gpd Operating Within Permit Capacity: (X) Yes ( ) No
Average GPD/Connection: 3,034 Average GPD/Person: 6.8
Cross-Connection Program Approved: (X) Yes ( ) No Date; 12/05/1991

Records Inspected This Visit: ( ) Yes (X) No® Satisfactory: (X) Yes( )No

Date Records Last Checked: N/A —no records Program Active: (X) Yes( ) No
Bacteriological SSR Approved: (X) Yes{ )No Date: (9/30/1992
Pb & Cu Materials Survey Approved: (X) Yes ( ) No Date: 11/12/1993
Surface Water Influenced: { } Yes (X)No Date Determined: (4/25/1997
Source Water Assessment Performed: (X} Yes( ) No Date of Report: 01/09/2002

Any Complaints Since Last Inspection: ( ) Yes (X) No 1If “Yes”, explain: N/A

Violations (non-bacti)/Enforcement Actions Since Last Inspection: None

' This water system serves approximately 392 students and 53 staff members.

% There are no records, RPZ backflow devices, or double gate/double check valves to inspect. Mr. Lawrence indicated that
no major plumbing work has been done to the well or distribution system since the last inspection.  Also, there is an
atmospheric vacuum breaker installed on the hose bib used for chemical make-up water.



.. Goochland County — Water Goochland Midde School — 4075285 Page 2 of 9

" PART Il - MONITORING HISTORY

Last Sample { Next Sample
Sample Type Date Date Comments
Inorganics 10/05/05 10/2008 Satisfactory Results!
Meials 1005105 | 102008 | G e esommended < 20 g
Nitrates/Nitrites 10/04/06 10/2007 Satisfactory Results!
‘ _ On Ultimate Reduced Mounitoring. The lead and
Pb & Cu 09/27/06 09/2009 copper fap samples must be collected between
06/01/09 and 09/30/09. '
vOoCs 03/01/06 - 0372007 Sample Annually!
SOCs N/A * Waived through 12/31/2007
Cyanide 01/12/00 wk Satisfactory Results!
Diquat _ N/A * Waived through 12/31/2007
Asbestos N/A * Waived through 12/31/2007
Raw water MPN 09/27/06 09/2007 [ <1.0 colonies/100 m]
HAAS 09/02/04 09/2007 Satisfactory Results!
TTHM 09/02/04 09/2007 Satisfactory Results!

Waiver Status: _
*All provisional waivers for the period of 01/01/05 to 12/31/}7 have been granted.
**The cyanide waiver is for the compliance cycle of 01/01/02 to 12/31/10. One cyanide sample must be collected during this
compliance cycle.

Operational Reports  Submitted for Past 12 Months : » Yes
Reports Accurate and Complete _ Yes
BSSR Up To Date _ Yes
Bacteriological Sampling locations in Accordance with BSSR . Yes
{checked over past PMCL violation issued [month{s)] None
12 months) Monitoring violation issued [month(s)] | _ None
Owner issued Public Notice as required? N/A

Water Production Calculations (gallons)

TOTAL PRODUCTION SUMMER PRODUCTION
Date Meter Reading Date Meter Reading Date Meter Reading
12/07/06 4,000,500 06/22/05 3,082,660 06/21/06 3,722,780
12/14/04 2,770,510 08/31/05 3,130,140 03/31/06 3,800,790
723 days 1,229,990 70 days 47,480 71 days 78,010

GPD: (1,229,990 - (47,480 + 78,010)) = 1,104,500/ 364 school days = 3,034 gallons/school day



' VIRGINIA DEPTARTMENT OF HEALTH
OFFICE OF DRINKING WATER
GROUNDWATER SYSTEM SANITARY SURVEY REPORT

SUBJECT: Goochland County
Water - Hermitage Country Club
PWSID No. 4075350

PART I~ GENERAIL INFORMATION
Owner: Hermitage Country Club, Inc. - Mr. Ted Bartlett, General Manager

Telephone: (804) 784-5234 Type Waterworks: ( YC (X)NINC ( )NC

Waterworks Class: IV Operator's License Class; Il {Mr. Eddie Hanford,
License No. 1903002506, exp. 02/28/2007)

Inspection By: Winston C. Marshall Inspection Date: 06/13/2006

Time Spent On-site: 2 hours Last Inspection Date: 04/15/2004

Reviewed By / Date: Reviewed By / Date:

.Inspectio_n_ Type: (X) Routine () Complaint () Other: _
Present At Inspection: Mr. Eddie Hanford, Sydnor Hydro, Inc., and Mr. Tim Hume
Facilities Inspected: well, well enclosure, pressure tank, and hypochlorite and caustic soda feed equipment

~ Permit/EDS Up-to-Date: { ) Yes (X) No Permit Effective Date: 09/20/96 (EDS revised 04/24/97.)
if "No", explain: The EDS needs to be updated to reflect a change in the Clubhouse Maintenance Supervisor and the
coniract operatot, the switch from the nse of soda ash to caustic soda for pH adjustment for corrosion control, and the use
of 24-gpd chemical feed pumps for both the hypochlorite and caustic soda solutions. A larger well pump has been
installed and a well blow-off line has been installed.

No. Connections: 1 Pop. Served: 100 (variable) Avg. Daily Usage: 8,654 gallons

Permit Capacity: 48,000 gpd (50 gpm @ 16 hrs/day) Operating Within Permit Capacity: (X) Yes ( ) No

- Average GPD/Counection: N/A Average GPD/Person: N/A
Pb & Cu Materials Survey Approved: (X) Yes( }No Date: 07/14/1993
Cross-Connection Program Approved: (X) Yes( ) No Date: 05/21/2004
Records Inspected This Visit: (X) Yes( } No Satisfactory: ( ) Yes (X) No'
Date Records Last Checked: 06/13/2006 Program Active: ( ) Yes ( ) No
Bacteriological SSR Approved: (X) Yes ( ) No Date: 08/20/1992
Surface Water Influenced: ( ) Yes (X) No Date Determined: (04/25/1997
Source Water Assessment Performed: (X) Yes( ) No Date of Report: 01/09/2002
Any Complaints Since Last Inspection: ( ) Yes (X) No If "Yes", explain: N/A

Violations (non-bacti) / Enforcement Actions Since Last Inspection: None

" There is an RPZ device located in the pool building; however a current inspection tag was not attached to the
device. Also, there was a garden hose attached to an outside hose bib on the pool building, however an atmospheric
vacuum breaker was not provided.



Goochland Cdunty —~Water Hermitage Country Club — 4075350

Page 2 of 6
PART II - MONITORING HISTORY
Last Next
Sample Type Sample Sample . Comments
Date Date '
Inorganics 05/13/03 05/2606 | Sample is due!
Sodium = 52.9 mg/] (recommended level <20 mg/1)
Metals 05/16/06 05/2009 | Iron = 0.37 mg/l; Barium = 0.03 mg/l;
B Nickel = 0.02 mg/1; Zine = 0,02 mg/l
Nitrates/Nitrites | 06/16/05 | 067200 | CComoined Nitrate = 0.18 /L
_ Annual sample is due by June 30!
No later Satisfactory.Results!
Po & Cu 09722/ 04_ 09?;%‘}07 90™ % Pb =3 ppb; Cu = 0.815 mg/!
VOCs 05/16/06 05/2009 | Satisfactory Results!
SOCs N/A * Waived through 12/31/2007.
Cyanide** 10/21/98 09/2007 | Satisfactory Results!
Diquat N/A * Waived through 12/31/2007.
Raw water MPN -|  05/16/06 09/2007 | MPN <1.0 colonies/100 ml
HAAS 08/24/04 09/2007 | Satisfactory Results!
TTHM 08/24/04 09/2007 Satisfactory Results!

Wiiver Status: -
* All provisional waivets for the compliance period of 01/01/05 to 12/31/07 have been granted.
**The cyanide waiver granted is for the compliance cycle of 01/01/02 to 12/31/10. One cyanide sample must be
collected during this compliance cycle.

Operational Reports . | Submitted for Past 12 Months Yes
Reports Accurate and Complete _ Yes

BSSR Up To Date Yes

Bacteriological Sampling locations in Accordance with BSSR Yes
(checked over past PMCL violation issued [month(s)] None
12 months) Monitoring violation issued [month(s)] None
‘Owner issued Public Notice as required? N/A

Water Production Calculations {gallons)
Date Well No. 1
06/13/06 4,465,200
04/15/04* 48,685,800
784 days  6,784,900°

GPD: 8,054

2 The meter failed on October 21, 2004 with a reading of 51,005,500 gallons, A new meter was installed on October
26,2004, A total of 2,319,700 gallons was used from the date of the previous inspection until the meter failed.
* This number represents the total amount of water (gallons) used since the previous inspection.



VIRGINIA DEPARTMENT OF HEALTH
_, " OFFICE OF DRINKING WATER ‘
GROUNDWATER SYSTEM SANITARY SURVEY REPORT

SUBJECT: Goochland County
Water - Randolph Elementary School
PWSID No. 4075660

PART I - GENERAL INFORMATION

Owner: Goochland County Public Schools — Mr. Sonny Turner, Maintenance Supervisor

Telephone: (804) 556-5316 . Type Waterworks: ( )C (X)NINC ( )NC
. Waterworks Class: IV Operator's License Class: IV '

Tnspection By: Winston C. Marshall Inspection Date:  12/07/2006

Time Spent On-site: 1% hours Last Inspection Date: 12/14/2004

Reviewed By / Date: | Reviewed By / ]')ate:r

Inspection Type: (X) Routine { ) Complaint ( ) Other:
Present At Inspection: Mr. Robert Lawrence, Operator

Facilities Inspected: well, well house, treatment facilities, pressure tank, gravity storage tank, and booster pumps

Permit Effective Date: 09/15/1997 ' Permit/EDS Up-to-Date: (X) Yes ( }No
' If "No", explain: -

No. Connections: 1 Pop. Served: 439 _ Avg. Daily Usage: 3,271 gallons/school day
Permit Capacity: 4,400 gpd ' Operating Within Permit Capacity: (X) Yes ( ) No
Average GPD/Connection: 3,271 _ Average GPD/Person: 7.5
Cross-Connection Program Approved: (X) Yes ( ) No Date: 12/05/1991

Records Inspected This Visit: ( ) Yes (X) No? Satisfactory: (X) Yes( )No

Date Records Last Checked: N/A — no records Program Active: (X) Yes( ) No
Bacteriological SSR Approved: (X) Yes ( ) No Date: 12/28/2000 (revised)
Pb & Cu Materials Survey Approved: (X) Yes( ) No Date: 11/12/1993
Surface Water Influenced: ( ) Yes (X) No Date Determined: 04/25/1997
Source Water Assessment Performed: (X) Yes( jNo Date of Report: 01/08/2002
Any Complaints Since Last Inspection: ( ) Yes (X)No If “Yes”, explain: N/A

Violations (non-bacti)/Enforcement Actions Since Last Inspection: None

! This water system serves approximately 389 students and 50 staff members.

2 There are no records, RPZ backflow devices, or double gate/double check valves to inspect. Mr. Lawrence indicated that

no major plumbing work has been done to the well or distribution system since the last inspection. Also, there is an
atmospheric vacuum breaker installed on the hose bib used for chemical make-up.



Goochland County — Wé.ter . Randolph Elementary School — 4075660 Page 2 of 7

" PART Il - MONITORING HISTORY

Last Sample | Next Sample
Sample Type Date Date Comments
Inorganics 10/04/06 10/2009 | Satisfactory Results! ,
Metals 10/04/06 © 1072009 Sodium = 38.4 mg/l (recommended level <20 mg/1)
Nitrates/Nitrites 10/04/06 10/2007 Satisfactory Results!
Pace | oowus | osmoos | I et s b ol
VOCs 11/01/06 11/2009 Satisfactory Results!
SOCs N/A * Waived through 12/31/2007
Cyanide 01/12/00 o Satisfactory Results!
Diquat - N/A * Waived through 12/31/2007
Asbestos N/A * ‘Waived through 12/31/2007
Raw water MPN 09/27/06 09/2007 <1.0 colonies/100 ml - '
HAAS 09/02/04 09/2007 Satisfactory Results!
TTHM 09/02/04 09/2007 Satisfactory Resuits!
Waiver Status:

*All provisional waivers for the compliance period of 01/01/05 to 12/31/07 have been granted.
**The cyanide waiver granted is for the compliance cycle of 01/01/02 to 12/31/10. One cyanide sample must be collected
during this compliance cycle.

Operational Reports’ | Submitted for Past 12 Months Yes
' Reports Accurate and Complete Yes
| BSSR Up To Date _ Yes
Bacteriological Sampling locations in Accordance with BSSR Yes
{checked over past PMCL violation issued [month(s)] . None
12 months) Monitoring violation issuéd [month(s)] None
Owner issued Public Notice as required? N/A

Water Production Caleulations (gallons)

TOTAL PRODUCTION SUMMER PRODUCTION
Date Meter Reading Date Meter Reading Date Meter Reading
12/67/06 8,746,500 06/22/05 7,810,200 06/20/06 8,484,600
12/14/04 7.473.600 - 08/31/05 7.851.800 08/31/06 8.525.200 -
723 days 1,272,900 70 days 41,600 72 days 40,600

GPD: (1,272,900 — (41,600 + 40,600)) / (182*2) = 1,190,700 / 364 school days = 3,271 gailons/school day



'VIRGINIA DEPTARTMENT OF HEALTH
o OFFICE, OF DRINKING WATER |
GROUNDWATER SYSTEM SANITARY SURVEY REPORT

SUBJECT: Goochland County
" Water - Richmond Country Club
PWSID No. 4075670

PART I - GENERAL INFORMATION
Owner: Richmond Country Club, Inc. - Mr. Toby Tomko, Clubhouse Manager

Teleplione: (804) 784-5272 ‘ Type Waterworks: ( )C (X)NTNC ( )NC
- Waterworks Class: VI Operator's License Class: 11T (Eddie Hanford, Sydnor
' License No. 1903002506, exp. 02/28/2009)
Inspection By: Winston C. Marshall . Inspection Date: 09/25/2007
Time Spent On-site: Last Inspection Date: 08/25/2606
Reviewed By / Date: " Reviewed By / Date:

Inspection Type: (X) Routine ( ) Complaint = ( ) Other:
- Present At Inspection: Mr. Eddie Hanford, Sydnor Hydro, Inc.

Facilities Inspected: well, well house, pressure storage tank, and treatment facilities

Permit/EDS Up-to-Date: (X) Yes( )No Permit Effective Bate: 10/31/2005
I "No", explain:

No. Connections; Clubhouse and Pro shop Avg. Daily Usage:
Pop. Served: 112'

Permi't Capacity: Limited to existing connections  Operating Within Permit Capaeity: (X} Yes( ) No

Cross-Connection Program Apprbved: X3 Yes( }No Date: 11/18/2002
Records Inspected This Visit: ( ) Yes ( ) No : Satisfactory: ( ) Yes( )No
Date Records Last Checked: Program Active: ( ) Yes( )No
Bacteriological SSR Approved: (X) Yes( )No Date: 12/16/2002
Surface Water Influenced: ( )} Yes (X} No Date Determined: 06/13/1997
© Source Water Assessment Performed: (X) Yes( ) No Date of Report: 08/26/2002
Any Complainis Since Last Inspecﬁon: { ) Yes (X)No If "Yes", explain: N/A

Violations (non-bacti) / Enforcement Actions Since Last Inspection: None

' This water system serves 32 employees/day and approximately 80 custbmers/day. However, the club hosts events
twice per month on average. Approximately 300 people attend these events.



Goochland County — Water

Richmond Country Club — 4075670 Page 2 of 6
PART Il - MONITORING HISTORY |
Last Next Sample
Sample Type. Sample .. Date Comments
Date 7 s
Inorganics 06/13/06 02/2009 Satisfactory Results! _
Metals 02/07/06 02/2009 Satisfactory Results! (Sodium = 30.1 mg/1)
Nitrates/Nitrites 02/27/07 02/2608 Satisfactory Results! Sample annually.
" | On Ultimate Reduced {once every 3 years
Pb & Cu 09/26/05 Noogi;eéggan maonitoring ( w3 years)
90"% = Pb <0.001 mg/l; Cu = 0.090 mg/1
VOCs 02/27/07 02/2010 Satisfactory Results!
SOCs N/A * Waived through 12/31/2010!
Cyanide 06/13/06* 02/2009 Satisfactory Results!
Diquat - N/A * Waived through 12/31/2010!
MPN - 08/29/06 09/2007 Satisfactory results in 2006! Sample annually.
HAAS 08/24/04 09/2007 Compliance sample due!
TTHM 08/24/04 09/2007 Compliance sample due!

Waiver Status: *A waiver was issued for the compliance period of 01/01/08 to 12/31/10, If the analysis of the 2009
compliance sample for cyanide indicates satisfacfory results

every 9 years.

,» the sampling frequency will be reduced to once

BSSR Up To Date Yes
Bacteriological Sampling locations in accordance with BSSR Yes
(checked since previous | PMCL violation issued [quarter/year] - ~ None
inspection) Monitoring violation issued {quar'ter/yeé.r] None
Owner issued Public Notice as required? N/A
Operational Reports Reporting Frequency Monthly
Submitted since previous inspection Yes
Reports Accurate and Complete ' Yes

Water Production Calculations (gallons)

Date Meter Reading
09/24/07
08/25/06 2,343,910

GPD:



~ VIRGINIA DEPTARTMENT OF HEALTH
OFFICE OF DRINKING WATER
GROUNDWATER SYSTEM SANITARY SURVEY REPORT

SUBJECT: Goochland County

Water - Sabot Hill Farm _ ' _ |
PWSID No. 4075705 '

PART I - GENERAL INFORMATION

Owner: Sabot Hill Farm, Inc, - Mr. Hunter McGuire 110, President

Telephone: 784-3413-Hunter McGuire {11 Type Waterworks: ( )C (X)NTNC ( }NC
784-5024-W. L. Branch, Jr.
Waterworks Class: VI Operator's License Class: VI (W L. Branch, Jr,
License No. 1918000217, Expires 02/28/2009)
Inspection By: Winston C. Marshall Inspection Date: 04/18/2007
Time Spent On-site: 1% hours ‘Lasti Inspection Date: 04/12/2005
. |

Reviewed By / Date: _ Reviewed By / Date: |
Imspection Type: (X) Routine ( ) Complaint () Other: |
Present At Inspection: Mr. W. L. Branch, Jr. (Farm Manager)

Facilities Inspected: well, well house, hydropneumatic tank, and corrosion control treatment

Permit/EDS Up-to-Date: (X) Yes { ) No Permit Effective Date: 04/09/2004
If "No", explain:

‘No. Connections: Ning' Avg, Daily Usage: 2,584 gallons Average GPD/Connection: 287

Pop. Served: 14 residents and 24 non-transients

Permit Capacity: Limited to existing connections Operating Within Permit Capacity: (X) Yes( ) No
Pb & Cu Materials Survey Approved: (X} Yes( ) No Date: 09/03/2004
Cross-Connection Program Approved: (X) Yes ( ) No Date: 05/16/2005
Records Inspected This Visit: { ) Yes (X) No Satisfactory: ( ) Yes (X) No
Date Records Last Checked: N/A —no records Program Active: ( ) Yes (X) No® |
Bacteriological SSR Approved: (X) Yes( )Ne ‘ Date: 09/03/2004 ‘
Surface Water Influenced: ( ) Yes (X} No Date Determined: 04/22/2005
Source Water Assessment Performed: (X) Yes ( ) No Date of Report: 02/23/2005
Any Complaints Since Last Inspection: ( ) Yes (X) No, If "Yes"”, explain: N/A

Violations (non-bacti) / Enforcement Actions Since Last Inspection: None

' The nine connections consist of 7 residential houses, a church, and a church out-building (former parish house).

% Atmospheric vacuum breakers need to be installed on exterior hose bibs and frost-free yard hydrants to help
prevent a cross connection through a garden hose. Homeowners and the church administration need to be educated
on cross connections through a questionnaire form.



Sabot Hill Farm - 4075705

Goochland County — Water Page 2 of 6
PART II - MONITORING HISTORY
Last Next Sample _
Sample Type Sample Date Comments
_ Date
Inorganics 05/07/04 07/2007 | Satisfactory Results!
Metals 08/12/05 08/2008 Manganese = 0.032 mg/l; Sodium = 11.4 mg/I
Nitrates/Nitrites 03/16/07 08/2008 Combined nitrates = 1.78 mg/1
EPA Action Level for lead exceeded. Owner
notified of need to modify corrosion control
treatment. Phosphate addition recommended.
Pb & C_u 11/30/05 06/30/08 Treatment must be installed by 1/1/08, after
. plans and specifications are approved by this
. Office.
VOCs 01/16/06 07/2007 Satisfactory Results!
SOCs N/A * - Waived through 12/31/2007.
Cyanide** 07/12/05 08/2008 Satisfactory Results!
Diquat N/A * | Waived through 12/31/2007.

Waiver Status: *A waiver application for the compliance period of 01/01/08 to 12/31/10 was mailed to Mr. Hunter I1,
McGuire on 02/05/2007. **Sampling for cyanide will be required once during each of the next three three-year
compliance periods during the 01/01/02 to 12/31/10 compliance cycle, This sampling will be done pl‘iOI‘ to the

* possible reduction in cyanide sampling te only once during each nine-year compliance cycle,

Operational Reports Submitted for Past 12 Months - Yes
Reports Accurate and Complete ' ~ Yes
BSSR Up To Date Yes
Bactericlogical Sampling locations in Accordance with BSSR ~ Yes
(checked over past PMCL violation issued [month(s)] August 2006
12 months) Monitoring violation issued [month(s)] None
Owner issued Public Notice as required? Yes

Water Production Calculations (gallons)

Date

04/18/07
04/12/05

Well

13,226,500
11,325,000

736 days

GPD: 2,584

1,901,560




VIRGINIA DEPTARTMENT OF HEALTH
OFFICE OF DRINKING WATER |
GROUNDWATER SYSTEM SANITARY SURVEY REPORT

SUBJECT: Goochland County
Water - Salem Baptist Church
PWSID No. 4075708

PART I - GENERAL INFORMATION

Owner: Salem Baptist Church' — Mr. Zachery Zbinden, Pastor
Telephone: (804) 784-4171 Type Waterworks: ( }C (X)NTNC ( )NC

Waterworks Class: VI Operator's License Class: 1II (Eddie Hanford,
' License No. 1903002506, exp. 02/28/2009)
Inspection By: Winston C. Marshall Inspection Date: 04/18/2007
Time Spent On-site: 1.5 hours ~ Last Inspection Date: 04/11/2005
Reviewed By / Date: Reviewed By / Date:

Inspection Type: (X)Routine ( ) Complaint () Other:
Present At Inspection: Ms, Kim Bunge, Church Secretary
Facilities Inspected: well, well [ot, a bladder tank, and a neutralizer filter

Permit/EDS Up-to-Date: ( ) Yes (X)No Permit Effective Date: 05/16/2003

I "No", explain: A trailer used for exfra school rooms has been connected to the water system.’

The operator information needs to be updated. Also, the church is planning to move to another locality.
No. Connections: Two’ Avg. Daily Usage: N/A — no meter provided

Pop. Served: 480 weekly*

Permit Capacity: Limited to existing church ~ Operating Within Permit Capacity: ( ) Yes (X) No

and school building. _
Pb & Cu Materials Survey Approved: (X) Yes( ) No Date: 09/02/2004
. Cross-Connection Program Approved: (X) Yes{ }No Date: 09/02/2004
Records Inspected This Visit: ( ) Yes (X) No® Satisfactory: (X) Yes{ )No
Date Records Last Checked: N/A —no records Program Active: (X) Yes( )No
Bacteriological SSR Approved: (X) Yes( ) No Date: 09/02/2004
Surface Water Influenced: ( ) Yes (X) No Date Determined: 04/22/2005

' The clurch owns a property adjacent to nearby U, S, Route 250, The church plans to build a new church and
school facility on this property in the near future,

2 This office first becarme aware of the trailer on January 7, 2004. 1t houses two grades for the school. In 2004,
Pastor Zbinden stated that no additional grades would be added at the schoo! until the new church building was
completed.

? The two connections consist of the church/school building and a trailer used for extra schoo! rooms. An additional
trailer has been installed on the property, however no water is provided.

* This water system serves approximately 130 students for the school, 20 staff, and 350 people for Sunday services.

* There are no records or RPZ type backflow devices to inspect. Also, there have been no major repairs done to the
water system since the initial inspection,




Goochland County — Water Salem Bapﬁst Church — 4075708 ' Page 2 of 5
Source Water Assessment Performed: (X) Yes{ )No Date of Report: 02/23/2005

Any Complaints Since Last Inspection: { ) Yes (X) No If "Yes", explain: N/A

Violations (non-bacti) / Enforcement Actions Since Last Inspection: Failure to provide a licensed
waterworks operator from 2004 until January 2007; Failure to provide a totalizing water meter to the present
date; a notice of violation was issued with this routine inspection report.

PART II - MONITORING HISTORY

Last Sample Next Sample

Sample Type Date - Date Comments
Inorganics 06/04/04 - 06/2007 Satisfactory Results!
Metals 06/30/05 06/2007 Collect this sample by June 30!

Combined Nitrate/Nitrite = 2.47 mg/l. A
sample collected on 6/10/06 indicated that
Nitrates/Nitrites. 06/28/06 06/2007 nitrite concentration is <0.05 mg/L.
(Nitrate-nitrogen: PMCL = 10 mg/l;
Nitrite-nitrogen. PMCL = I mg/l)

EPA Action Level for lead was exceeded:
The owner has been notified to modify
cotrosion contro! treatment. The treatment
must be installed by 1/1/2008; however

Pb & Cu 11/03/04 06,2007 plans and specifications must be approved
by this Office. This Office requests a set of
samples be collected by June 30 to verify
lead and copper levels in the distribution

‘ system.

VOCs 03/24/06 - 06/2007 Satisfactory Results! -

SOCs N/A * | Waived through 12/31/2010.
Cyanide** 05/24/04 - 06/2007 Satisfactory Resuits!

Diquat N/A * Waived through 12/31/2010.

Waiver Status: *A waiver was issued for the compliance period of 01/01/08 to 12/31/10. **Sampling for cyanide
will be required once during each of the next three three-year compliance periods during the 01/01/02 to 12/31/10
compliance cycle. This sampling will be done prier to the possible reduction in cyanide sampling to only once
during each nine-year compliance cyele.

BSSR Up To Date Yes
Bacteriological Sampling locations in accordance with BSSR Yes
(checked since previous | PMCL violation issued [quarter/year] None
inspection) Monitoring violation issued [quarter/year] January 2006

Owner issued Public Notice as required? Yes

Water Production Calculations (gallons)

Operational Reports are required; the reports must include weekly meter readings. Install a totalizing water
meter immediately!



VIRGINIA DEPTARTMENT OF HEALTH
OFFICE OF DRINKING WATER

GROUNDWATER SYSTEM SANITARY SURVEY REPORT
SUBJECT: Goochland County
Water - Veterinary Referral & Critical Care
PWSID No. 4075880

PART I - GENERAL INFORMATION
Owner: Veterinary Referral & Critical Care, Inc, — Mrs. Brenda Hubbard, Administrator’

Telephone: (804) 784-8722 Type Waterworks: ( )C (X)NTNC ( )NC

Waterworks Class: TV Operator's License Class: 1(Mr. Michael L. Cook,
License No. 1901000555, exp. 02/28/2007)

Inspection By: Winston C. Marshall Inspection Date: 10/05/2006

Time Spent On-site: 2 hours Last Inspection Date: 03/10/2005

Reviewed By / Date: Reviewed By / Date:

Inspection Type: (X} Routine ( ) Complaint ( ) Other:
Present At Inspection: Mr. Michael L. Cook, TetraOps, and Mrs: Brenda Hubbard

Facilities Inspected: two wells, two chlorinators, a bladder tank, a neutralizer filter, and two carbon filters

Permit/EDS Up-to-Date: (X) Yes ( } No Permit Effective Date: 03/13/2006
If "No", explain:

- No. Connections: Existing Building  Pop. Served: 62° Avg. Daily Usage: 2,153 gallons
Permit Capacity: 7,200 GPD : Operating Within Permit Capacity: (X} Yes( }No
Average GPD/Connection: N/A Average GPD/Person: 35 |
Pb & Cu Materials Survey Approved: (X) Yes( ) No Date; 09/ 12?2005
Cross-Connection Program Approved: (X) Yes ( ) No Date: 09/12/2005

Records Inspected This Visit: ( ) Yes (X) No* Satisfactory: (X) Yes{ ) No
Date Records Last Checked: N/A —no records Program Active: (X) Yes® ( )No
Bacteriological SSR Approved: (X) Yes( ) No Date: 09/12/2005
Surface Water Influenced: () Yes (X) No | Date Determined: 10/13/2006
Source Water Assessment Performed: ( ) Yes (X) No Date of Report: N/A
Any Complaints Since Last Inspection: ( ) Yes (X) No H "Yes", explain: N/A

Violations (non-bacti) / Enforcement Actions Since Last Inspection: None

' The veterinary center administration is considering a connection to the Eastern Goochland Central Water System
as soon as a waterline is extended along Route 623 to their property. An exact plan is questionable since Mrs.
Hubbard did not know the County’s plan or timeline for extension. She plans to connect to County water and sewer
lines at the same time.

2 62 employees; also there is a Diamond Springs water cooler in the waiting area for visitors.

* There are no records or RPZ backflow devices to inspect.

* The exterior hose bibs are equipped with an aimospheric vacuum breaker. No vacuwm breakers are provided for
the frost free hydrants at each well, however no hoses are connected.



‘Goochland Coimty ~ Water

Veterinary Referal & Critical Care— 4075880 Page 2 of 7
PART IT - MONITORING HISTORY
Sample lepe Las;) Sa:::nple Nex;) iiznple | Comments
Inorganics 06/29/05 06/2008 Fluoride = 0.22 mg/] (SMCL -- 2.00 mg/1)
Metals 06/29/05 06/2008 Manganese = 0.41 mg/l (SMCL - 0.05 mg/1)
Nitrates/Nitrites 06/27/06 06/2007 | Combined nitrate = 1.89 mg/l
Pb & Cu 06/23/06 06/2007 Annual reduced monitoring!
VOCs 06/27/06 06/2007 Annual monitoring for 3 years!
Cyanide 06/29/05 06/2008 Satisfactory Results!
: Disinfectants/Disinfection By-Products
TTHM/HAAS N/A N/A Monitoring Plan needs to beysuhmitted.
Diguat N/A N/A Waived through 12/31/2007!
Asbestos N/A N/A Waived through 12/31/2007!
SOC N/A N/A Waived through 12/31/2007!
Raw water MPN 08/23/06 08/2007 Both wells <1.0 col.

Waiver Status:

Operational Reports | Submitted for Past 12 Months Yes
. Reports Accurate and Complete No®

BSSR Up To Date Yes

Bactericlogical Sampling locations in Accordance with BSSR Yes
(checked over past PMCL violation issued [month(s)] None
12 months) Monitoring violation issued [month{s)] None
Owner issued Public Notice as required? N/A

Water Production Calculations (gallons)

Date Meter Reading
10/05/06 972,230
04/15/06 599,720
173 days 372.510
GPD: 2,153

* The operational reports need to include iron and manganese levels, pH levels, and chlorine residuals for raw water

and finished water on a weekly basis.
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VIRGINIA DEPARTMENT OF HEALTH
SOURCE WATER ASSESSMENT REPORT

WATERWORKS: Alley's Motel DATE: August 23, 2002
CITY/COUNTY: Goochland County PWSID NO.: 4075010
OWNER; Mr. Forest Alley TYPE; Transient Non-Coemmunity

The purpose of this report is to assess the susceptibility of this public water supply to contaminants
regulated by the Safe Drinking Water Act. This was accomplished by identifying the origins of
contaminants within a specific area surrounding the water sources. The goal of this assessment is to assist
with Source Water Protection efforts. Data was gathered using the most reliable sources available, and by
visual observations in the field. Despite these efforts to ensure accuracy, some errors and/or omissions
may have occurred,

The Source Water Assessment of the waterworks yielded the following results:

Source Name Susceptibility to Explanation
Contamination
Well #1 High The well is constructed in an area that promotes the

migration of contaminants, Land use activities of
concern and potential conduits to groundwaler are
located in the Zone 1 assessment area. Potential sources
of contamination are also located in the Zone 2
assessment area,

Assessment Area
The source water for this waterworks is groundwater. Based on the source type, the following assessment
area delineation has been assigned. It is shown on the attached maps prepared for the source:

Groundwater Assessment Area
o Zone | = 1000-foot fixed radius surrounding source
e Zone 2 = l-mile fixed radius surrounding source and outside of Zone 1

Findings

There are Land Use Activities of Concern and Potential Conduits to Groundwater located in Zone 1 for
the source. The Land Use Activities shown on the Zone 1 map are inventoried and ranked in order of
greatest public health risk on the attached Form E. The Potential Conduits to Groundwater are shown in
Zone 1 and inventoried on the attached Form T

There are Potential Sources of Contamination known to be located in Zone 2 for the source. The
Potential Sources of Contamination shown on the Zone 2 map are inventoried on the attached Form D and

ranked in order of greatest public health risk on the attached Form E..

During the past 5 years of monitoring, we have not found any contaminants associated with the source.

Attachments




VIRGINIA DEPARTMENT OF HEALTH
SOURCE WATER ASSESSMENT REPORT

WATERWORKS: Begey's Sports Park DATE: August 23, 2002
CITY/COUNTY: New Kent County PWSID NO.: 4675025
OWNER: .G, Pruitt, Inc, TYPE,: Transient Non-Community

The purpose of this report is to assess the susceptibility of this public water supply to contaminants
regulated by the Safe Drinking Water Act. This was accomplished by identifying the origins of
contaminants within a specific area surrounding the water sources. The goal of this assessment is to assist
with Source Water Protection efforts. Data was gathered using the most reliable sources available, and by
visual observations in the field. Despite these efforts to ensure accuracy, some errors and/or omissions
may have occurred.

The Source Water Assessment of the waterworks yielded the following results:

 Source Name Susceptibility to Explanation
B Contamination
Well #1 High The well is constructed in an area that promotes the

migration of contaminants. Land use activities of
concern and potential conduits to groundwater are
located in the Zone 1 assessment area. Potential sources
of contamination are located in the Zone 2 assessment
area.

Assessment Area
The source water for this waterworks is groundwater. Based on the source type, the following assessment
area delineation has been assigned. It is shown on the attached maps prepared for the source:

Groundwater Assessment Area
s Zone 1 =1000-foot fixed radivs surrounding source
s Zone 2= |-mile fixed radius surrounding source and outside of Zone |

Findings

There are Land Use Activities of Concern and Potential Conduits to Groundwater located in Zone 1 for
the source. The Land Use Activities shown on the Zone 1 map are inventoried and ranked in ovder of
greatest public health risk on the attached Form E. The Potential Conduits to Groundwater are shown in
Zone | and inventoried on the attached Form ¥,

There are Potential Sources of Contamination known to be located in Zone 2 for the source. The
Potential Sources of Contamination shown on the Zone 2 map are inventoried on the attached Form D and
ranked in order of greatest public health risk on the attached Form E..

During the past 5 years of monitoring, we have not found any contaminants associated with the source.

Attachments




VIRGINIA DEPARTMENT OF HEALTH
SOURCE WATER ASSESSMENT REPORT

WATERWORKS: Brother’s Italian Restaurant DATE: August 23, 2002
CITY/COUNTY: Goochland County PWSID NO.: 4075720
OWNER: Mr, Billy Smith TYPE: Transtent Non-Community

The purpose of this report is to assess the susceptibility of this public water supply to contaminants
regulated by the Safe Drinking Water Act.  This was accomplished by identifying the origins of
contaminants within a specific area surrounding the water sources. The goal of this assessment is to assist
with Source Water Protection efforts. Data was gathered using the most reliable sources available, and by
visual observations in the field. Despite these efforts to ensure accuracy, some errors and/or omissions
may have occurred.

The Source Water Assessment of the waterworks yielded the following results:

Source Name Susceptibility to Explanation
Contamination
Well #1 High The well is constructed in an area that promotes the

migration of contaminants. Land use activities of
concern and potential conduits to groundwater are
located in the Zone 1 assessment area. Potential sources
of contamination are localed in the Zone 2 assessment
ared.

Assessment Area
The source water for this waterworks is groundwater. Based on the source type, the following assessment
area delineation has becn assigned. It is shown on the attached maps prepared for the source:

Groundwater Assessment Area
s Zone | = 1000-foot fixed radius surrounding source
+  Zone 2 = I-mile fixed radins surrounding source and outside of Zone 1

Findings

There are Land Use Activities of Concern and Potential Conduits to Groundwater located in Zone 1 for
the source. The Land Use Activities shown on the Zone 1 map are inventoried and ranked in order of
greatest public health risk on the attached Form E. The Potential Conduits te Groundwater are shown in
Zone 1 and inventoried on the atfached Form F.

There are Potential Sources of Confamination known to be located in Zone 2 for the source, The
Potential Sources of Contamination shown on the Zone 2 map are inventoried on the attached Form D and

ranked in order of greatest public health risk on the attached Form E.

During the past 5 years of monitoring, we have not found any contaminants associated with the source,

Attachments




VIRGINIA DEPARTMENT OF HEALTH
SOURCE WATER ASSESSMENT REPORT

WATERWORKS: Byrd Elementary School DATE: December 28, 2001
CITY/COUNTY: Goochland County PWSID NO.: 4075040
OWNER: Goochland County School Board TYPE: Non-Transient Non-Community

The purpose of this report is to assess the susceptibility of this public water supply to contaminants
regulated by the Safe Drinking Water Act. This was accomplished by identifying the origins of
contaminants within a specific area surrounding the water source. The goal of this assessment is to assist
with Source Water Protection efforts. Data was gathered using the most reliable sources available, and by
visual observations in the field. Despite these efforts to ensure accuracy, some errors and/or omissions
may have occurred.

The Source Water Assessment of the waterworks yielded the following results:

Source Name Susceplibility to Explanation
Contamination
Well No. | High The well is located in an area that promotes the migration

of contaminants. There are land use activities of concern
and potential conduits to groundwater in the Zone 1
assessment area.

Assessment Area
The source water for this waterworks is groundwater, Based on the source type, the following assessment
area delineation has been assigned. It is shown on the attached maps prepared for the source:

Groundwater Assessment Area
s Zone | = 1000-foot fixed radius surrounding source
s Zone 2 = l-mile fixed radius surrounding source and outside of Zone ]

Findings

There are Land Use Activities of Concern and Potential Conduits to Groundwater located in Zone 1 for
Well No. 1. The Land Use Activities are shown on the Zone 1 map and inventoried on the attached Form
E, ranked in order of greatest public health risk. The Potential Conduits to Groundwater are shown in
Zone | and inventoried on Form F.

There are no Potential Sources of Contamination known to be located in Zone 2.

During the past 5 years of monitoring, we have not found any contaminants associated with the well.

Aftachments




VIRGINIA DEPARTMENT OF HEALTH
SOURCE WATER ASSESSMENT REPORT

WATERWORKS: Camp Hilbert DATE: August 23, 2002
CITY/COUNTY: Goochland County PWSID NO.: 4075049
OWNER: Jewish Community Center TYPE: Transient Non-Community

of Richmond

The purpose of this report is fo assess the susceptibility of this public water supply to contaminants
regulated by the Safe Drinking Water Act.  This was accomplished by identifying the origins of
contaminants within a specific area surrounding the water sources. The goal of this assessment is to assist
with Source Water Protection efforts. Data was gathered using the most reliable sources available, and by
visual observations in the field. Despite these efforts to ensure accuracy, some errors and/or omissions
may have occurred.

The Source Water Assessment of the waterworks yielded the following resuits:

Source Name Susceptibility to Explanation
Contamination
Well #1 High The well is constructed in an area that promotes the

migration of contaminants. A land use activity of
concern and a petential conduit to groundwater are
located in the Zone | assessment area.

Assessment Area
The source water for this waterworks is groundwater. Based on the source type, the following assessment
area delineation has been assigned. It is shown on the attached maps prepared for the source:

Groundwater Assessment Area
s Zone [ = 1000-foot fixed radius surrounding source
s Zone 2 = T-mile fixed radius surrounding source and outside of Zone |

Findings
There are a Land Use Activity of Concern and a Potential Conduit to Groundwater located in Zone 1 for
the source. The Land Use Activity shown on the Zone 1 map is inventoried on the attached Form E. The

Potential Conduit to Groundwater is shown in Zone 1 and inventoried on the attached Form F,

The Best Management Practices utilized at Land Use Activity sites in Zone 2 for Well No. | are
documented on the attached Form G.

During the past 5 years of monitoring, we have not found any contaminants associated with the source.

Attachments




VIRGINIA DEPARTMENT OF HEALTH
SOURCE WATER ASSESSMENT REPORT

WATERWORKS: Camp Little Hawk DATE: July 26, 2002
CITY/COUNTY: Goochland County PWSID NO.: 4075055
OWNER: Boys & Girls Club TYPE: Transient Non-Community

of Metro Richmond

The purpose of this report is to assess the susceptibility of this public water supply to contaminants
regulated by the Safe Drinking Water Act. This was accomplished by identifying the origins of
contaminants within a specific area surrounding the water sources. The goal of this assessment is to assist
with Source Water Protection efforts. Data was gathered using the most reliable sources available, and by
visual observations in the field. Despite these efforts to ensure accuracy, some errors and/or omissions
may have occurred.

The Source Water Assessment of the waterworks yielded the following results:

Source Name Susceptibility to Explanation
Contamination
Well #1 High The well is constructed in an area that promotes the

migration of contaminants. Land use activities of
concern and a potential conduit fo groundwater are
3 located in the Zone 1 assessment area.

Assessment Area
The source water for this waterworks is groundwater. Based on the source type, the following assessment
area delineation has been assigned. 1t is shown on the attached maps prepared for the source:

Groundwater Assessment Area
s Zone 1 = 1000-foot fixed radius surrounding source
o Zone 2 = l-mile fixed radius surrounding source and outside of Zone 1

Findings
There are Land Use Activities of Concern and a Potential Conduits to Groundwater located in Zone 1 for
the source. The Land Use Activities shown on the Zone 1 map are inventoried and ranked in order of

greatest public health risk on the attached Form E. The Potential Conduit to Groundwater is shown in
Zone 1 and inventoried on the attached Form F.

During the past 5 years of monitoring, we have not found any contaminants associated with the source.

The Best Management Practices utilized at Land Use Activity sites in Zone 2 are documented on the
attached Form G.

Attachments




VIRGINIA DEPARTMENT OF HEALTH
SOURCE WATER ASSESSMENT REPORT

WATERWORKS: Camp T. Brady Saunders DATE: August 23, 2002
CITY/COUNTY: Goochland County PWSID NO.: 4075045
OWNER: Boy Scouts of America - TYPE: Transient Non-Community

Robert E. Lee Council

The purpose of this report is to assess the susceptibility of this public water supply to contaminants
regulated by the Safe Drinking Water Act. This was accomplished by identifying the origins of
contaminants within a specific area surrounding the water sources. The goal of this assessment is to assist
with Source Water Protection efforts. Data was gathered using the most reliable sources available, and by
visual observations in the field. Despite these efforts to ensure accuracy, some errors and/or omissions
may have occurred.

The Source Water Assessment of the waterworks yielded the following results:

~ Source Name Susceptibility to Explanation
Contamination
Well #1 High The well is constructed in an area that promotes the

migration of contaminants. A land use activity of
concern is located in the Zone | assessment arca.

Assessment Area
The source water for this waterworks is groundwater, Based on the source type, the following assessment
area delineation has been assigned. It is shown on the attached maps prepared for the source:

Groundwater Assessment Area
*» Zone | = 1000-foot fixed radius surrounding source
e Zone 2 = |-mile fixed radius surrounding source and outside of Zone 1

Findings

There ts a Land Use Activity of Concern located in Zone | for the source. The Land Use Activity shown
on the Zone 1 map is inventoried on the attached Form E.

During the past 5 ycars of monitoring, we have not found any contaminants associated with the souree.

Aftachments

The following attachments are part of this report:

[X ] Assessment Area Map(s)

[X] Source Water Susceptibility Determination Form (Form A)

[X] Ranking of Land Use Activity and Potential Sources of Contamination in Zone 1 Form (Form E)
[X ] Key Definitions



VIRGINIA DEPARTMENT OF HEALTH
SOURCE WATER ASSESSMENT REPORT

WATERWORKS: Collegiate Athletic Complex DATE: 27 February 2004
CITY/COUNTY: Goochland County PWSID NO.; 4075085
OWNER: Collegiate School TYPE: Transient Non-community

The purpose of this report is to assess the susceptibility of this public water supply to contaminants regulated by the
Safe Drinking Water Act. This was accomplished by identifying the origins of contaminants within a specitfic area
surrounding the water sources. The goal of this assessment is to assist with Source Water Protection efforts. Data
was gathered using the most reliable sources available, and by visual observations in the field. Despite these efforts
to ensure accuracy, some errors and/or omissions may have occurred.

The Source Water Assessment of the waterworks yielded the following results:

Source Susceptibility to Explanation
Name Contamination
Well No. 1 High Groundwater source constructed in an area that promotes

migration of contaminants. A contaminant has been detected in the
last 5 years., Land use activities of concern are located in the Zone
1 assessment area. Potential sources of contamination are iocated
in the Zone 2 assessment area.

Assessment Area
The source waters for this waterworks have been categorized as groundwater. Based on the source type, the
following assessment area delineation has been assigned. They are shown on the attached maps prepared for each
source;
Groundwater Assessment Area
s Zone | = 1000-foot fixed radius surrounding source
¢ Zone 2 = l-mile fixed radius surrounding source and outside of Zone [

Findings ,
There are Land Use Activities of Concern focated in Zone 1 for the well. The Land Use Activities are shown on the
Zone | map and inventoried on Form E for this source, ranked in order of greatest public health risk.

Contaminants identified within the past 5 years of monitoring are listed on Form B,

Attachments
The following attachments are part of this report:
t. Assessment Arca Maps
. Source Water Susceptibility Determination (Form A)
. Known Contamination Form (Form B)
. Potential Sources of Contamination in Zone 1 (Form D)
Ranking of Land Use Activity and Potential Sources of Contamination in Zone 1 (Form E)
6. Definitions of Key Terms
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VIRGINIA DEPARTMENT OF HEALTH
SOURCE WATER ASSESSMENT REPORT

WATERWORKS: Elk Hill Farm DATE: December 28, 2001
CITY/COUNTY: Goochland County PWSID NO.: 4075200
OWNER: Elk Hill Farm, Inc. TYPE: Community

The purpose of this report is to assess the susceptibility of this public water supply to contaminants
regulated by the Safe Drinking Water Act. This was accomplished by identifying the origins of
contaminants within a specific area surrounding the water source. The goal of this assessment is 1o assist
with Source Water Protection efforts. Data was gathered using the most reliable sources available, and by
visual observations in the field. Despite these efforts to ensure accuracy, some errors and/or omissions
may have occurred.

The Source Water Asscssment of the waterworks yielded the following results:

Source Name “Eusceptibility to Explanation
Contamination
Well No. 1 High The well is located in an area that promotes the migration

of contaminants. There are land use activities of concern
in the Zone 1 assessment area, and a potential source of
contamination in the Zone 2 assessment area.

Assessment Area
The source water for this waterworks is groundwater. Based on the source type, the following assessment
area delineation has been assigned. It is shown on the attached maps prepared for the source:

Groundwater Assessment Area
»  Zone | = 1000-foot fixed radius surrounding source
» Zone 2 = l-mile fixed radius surrounding source and outside of Zone 1

Findings
There are Land Use Activities of Concern located in Zone | for Well No. 1. The Land Use Activities are
shown on the Zone 1 map and inventoried on the attached Form E, ranked in order of greatest public

health risk.

There is a Potential Source of Contamination known to be located in Zone 2. It is shown on the Zone 2
map and inventeried on Form D,

During the past 5 years of monitoring, we have not found any contaminants associated with the well,

Aftachments




VIRGINIA DEPARTMENT OF HEALTH
SOURCE WATER ASSESSMENT REPORT

WATERWORKS: Henrico County Water System DATE: July i5, 2004
CITY/COUNTY: Henrice County PWSID NO.: 4087125
OWNER: Henrico County DPU TYPE: Community

The purpose of this report is to assess the susceptibility of this public water supply to contaminants regulated
by the Safe Drinking Water Act. This was accomplished by identifying the origins of contaminants within a
specific area surrounding the water source. The goal of this assessment is to assist with Source Water
Protection efforts. Data was gathered using the most reliable sources available, and by visual observations in
the field. Despite these efforts to ensure accuracy, some errors and/or omissions may have occurred.

The Source Water Assessment of the waterworks yielded the following results:

Source Name | Susceptibility to Explanation

Contamination
Surface Water High Surface Water is exposed 1o an inconsistent array of
Treatment Plant contaminants at varying concentrations due to changing

hydrologic, hydraulic, and atmospheric conditions. Land use
activities of concern and Potential sources of contamination are
located in the Zones T and 2 assessment areas.

Assessment Area

The source waters for this waterworks have been categorized as surface water with non-tidal intake. Based
on the source type, the following assessment area delineation has been assigned. They are shown on the
attached maps.

Groundwater Assessment Area
e Zone | = Watershed arca upgradient and within a 5-mile fixed radius of the raw water intalke.
e Zone 2 = Total watershed area upgradient of the raw water intake and outside of Zone 1.



Page 2

Findings

There are Land Use Activities of Concern, and Potential sources of contamination to the surface
water supply located in Zone 1 for the Water treatment plant. The Land Use Activities and Potential
Sources of Contamination sites are shown on the Zones land 2 maps and inventoried on the
attached Form I3 for this source, ranked in order of greatest public health risk. There are Potential
Sources of Contamination known to be located in Zones 1 and 2 for the water treatment plant. The Potential
Source of Contamination are shown on the Zones 1 and 2 maps and inventoried on the attached Form D
completed for this source.

Best Management Practices utilized at Land Use Activity sites In Zones 1 and 2 for Henrico Water
Treatment Plant is documented on the attached Form G.

The Henrico Water Treatment Plant has just started operating, therefore, during the past 5 years of
monitoring, we have not found any contaminants associated with its treated water,

Attachments
The following attachments are part of this report:
1. Assessment Area Maps
2. Source Water Susceptibility Determination Form (Form A)
4. Potential Sources of Contamination in Zones 1 and 2 Form (Form D)
5. Ranking of Land Use Activity and Potential Sources of Contamination in Zone 1 Form (Form E)
7. Best Management Practice Documentation Form {(Form G)
8. Definitions of Key Terms



VIRGINIA DEPARTMENT OF HEALTH
SOURCE WATER ASSESSMENT REPORT

WATERWORKS: Hermitage Country Club DATEL: December 28, 2001
CITY/COUNTY: Goochiand County PWSID NO.: 4075350
OWNER; Hermitage Country Club, Inc. TYPE: Non-Transient Non-Community

The purpose of this report is to assess the susceptibility of this public water supply to contaminants |
regulated by the Safc Drinking Water Act. This was accomplished by identifying the origins of |
contaminants within a specific area surrounding the water source. The goal of this assessment is to assist

with Source Water Protection efforts. Data was gathered using the most reliable sources available, and by

visual observations in the field. Despite these efforts to ensure accuracy, some errors and/or omissions

may have occurred.

The Source Water Assessment of the waterworks yielded the following results:

Source Name Susceplibility to Explanation
Contamination
Well No. 1 High The well is located in an area that promotes the migration

of contaminants. There are land use activities of concern
and a potential conduit to groundwater in the Zone 1
assessment area.

Assessment Area
The source water for this waterworks is groundwater. Based on the source type, the following assessment
arca delineation has been assigned. It is shown on the attached maps prepared for the source:

Groundwater Assessment Area
» Zone | = 1000-foot fixed radius surrounding source
¢ Zone 2= 1-mile fixed radius surrounding source and outside of Zone |

Findings

There are Land Use Activities of Concern and Potential Conduits to Groundwater located in Zone 1 for
Well No. 1. The Land Use Activities are shown on the Zone 1 map and inventoried on the attached Form
E, ranked in order of greatest public health risk. The Potential Conduit to Groundwater is shown in Zone
1 and inventoried on Form F.

There are no Potential Scurces of Contamination known to be located in Zone 2.

During the past 5 years of monitoring, we have not found any contaminants associated with the well.

Attachments



VIRGINIA DEPARTMENT OF HEALTH
SOURCE WATER ASSESSMENT REPORT

WATERWORKS: Hickory Notch Grill DATE: August 23, 2002
CITY/CQUNTY: Goochland County PWSID NO.: 4075368
OWNER: Hickory Noteh Grill, Inc. TYPE: Transient Non-Community

The purpose of this report is to assess the susceptibility of this public water supply to contaminants
regulated by the Safe Drinking Water Act. This was accomplished by identifying the origins of
contaminants within a specific area surrounding the water sources. The goal of this assessment is to assist
with Source Water Protection efforts. Data was gathered using the most reliable sources available, and by
visual observations in the field, Despite these efforts to ensure accuracy, some errors and/or omissions
may have occurred.

The Scurce Water Assessment of the waterworks yielded the following results:

I

Source Name 1 Susceptibility to Explanation
Contamination
Well #1 High The well is constructed in an area that promotes the

migration of contaminants. A contaminant (benzene)
was detected within the last 5 years. Land use activities
of concern and potential conduits to groundwater are
located in the Zone 1 assessment area.

Assessment Area
The source water for this waterworks is groundwater, Based on the source type, the following assessment
area delineation has been assigned. It is shown on the attached maps prepared for the source:

Groundwater Assessment Area
o Zone | = 1000-foot fixed radius surrounding source
s Zone 2 = |-mile fixed radius surrounding source and outside of Zone 1

Findings

There are Land Use Activities of Concern and Potential Conduits to Groundwater located in Zone 1 for
the source. The Land Use Activities shown on the Zone 1 map are inventoried and ranked in order of
greatest public health risk on the attached Form E. The Potential Conduits to Groundwater are shown in

Zone | and inventoried on the attached Form F.

The contaminant (benzene) identified within the last 5 years is inventoried on Form B.




VIRGINIA DEPARTMENT OF HEALTH
SOURCE WATER ASSESSMENT REPORT

WATERWORKS: [-64 Rest Area — Eastbound Lanes DATE: December 28, 2001
CITY/COUNTY: Goochland County PWSID NO.: 4075390
OWNER: Virginia Department of Transportation TYPE: Transient Non-Community

The purpose of this report is to assess the susceptibility of this public water supply to contaminants
regulated by the Safe Drinking Water Act. This was accomplished by identifying the origins of
contaminants within a specific area surrounding the water source. The goal of this assessment is to assist
with Source Water Protection efforts. Data was gathered using the most reliable sources available, and by
visual observations in the field. Despite these efforts to ensure accuracy, some errors and/or omissions
may have occurred.

The Source Water Assessment of the waterworks yielded the following resuits:

Source Name Susceptibility to Explanation
__Contamination
Well No. 1 High The well is located in an area that promotes the migration

of contaminants. There are land use activities of concern
and potential conduits to groundwater in the Zone 1
assessment area, and potential sources of contamination
in the Zone 2 assessment area.

Assessment Area
The source water for this waterworks is groundwater, Based on the source type, the following assessment
area delineation has been assigned. It is shown on the attached maps prepared for the source:

Groundwater Assessment Area
s Zone 1 = 1000-foot fixed radius surrounding source
s Zone 2 = l-mile fixed radius surrounding source and outside of Zone |

Findings

There are Land Use Activities of Concern and Potential Conduits to Groundwater located in Zone 1 for
Well No. 1. The Land Use Activities are shown on the Zone | map and inventoried on the attached Form
E, ranked in order of greatest public health risk. The Potential Conduits to Groundwater are shown in
Zone | and inventoried on Form F.

There are Potential Sources of Contamination known to be located in Zone 2, They are shown on the
Zone 2 map and inventoried on Form D,

During the past § years of monitoring, we have not found any contaminants associated with the well.




VIRGINIA DEPARTMENT OF HEALTH
SOURCE WATER ASSESSMENT REPORT

WATERWOQRKS: [-64 Rest Area— Westbound Lanes DATE: December 28, 2001
CITY/COUNTY: Goochland County PWSID NO.: 4075391
OWNER: Virginia Department of Transportation TYPE:  Transient Non-Community

The purpose of this report is to assess the susceptibility of this public water supply to contaminants
regulated by the Safe Drinking Water Act. This was accomplished by identifying the origins of
contaminants within a specific area surrounding the water source. The goal of this assessment is to assist
with Source Water Protection efforts, Data was gathered using the most reliable sources available, and by
visual observations in the field. Despite these efforts to ensure accuracy, some errors and/or omissions
may have occurred.

The Source Water Assessment of the waterworks yielded the following results:

Source Name Susceptibility to Explanation
Contamination e
Well No. 1 High The well is located in an area that promotes the migration

of contaminants. Contaminants have been detected in the
past five years. There are land use activities of concern
and potential conduits to groundwater in the Zone 1
assessment area, and potential sources of contamination
in the Zone 2 assessment area.

Assessment Area
The source water for this waterworks is groundwater, Based on the source type, the following assessment
area delineation has been assigned. It is shown on the attached maps prepared for the source:

Groundwater Assessment Arca
s Zone | = 1000-foot fixed radius surrounding source
o Zone 2 = 1-mile fixed radius surrounding source and outside of Zone 1

Findings

There are Land Use Activities of Concern and Potential Conduits to Groundwater located in Zone 1 for
Well No. 1. The Land Use Activities are shown on the Zone 1 map and inventoried on the attached Form
E, ranked in order of greatest public health risk, The Potential Conduits to Groundwater are shown in
Zone 1 and inventoried on Form F,

There are Potential Sources of Contamination known to be located in Zone 2. They are shown on the
Zone 2 map and inventoried on Form D.

During the past 5 years of monitoring, we have found small concentrations of toluene associated with the
well. See the attached Form B for more details.



VIRGINIA DEPARTMENT OF HEALTH
SOURCE WATER ASSESSMENT REPORT

WATERWORKS: James River Correctional Center WP DATE: January 7, 2002
CITY/COUNTY: Goochland County PWSID NO.: 4075735
OWNER: Virginia Department of Corrections TYPE: Community

The purpose of this report is to assess the susceptibility of this public water supply to contaminants
repulated by the Safe Drinking Water Act. This was accomplished by identifying the origins of
contaminants within a specific arca surrounding the water source. The goal of this assessment is 1o assist
with Source Water Protection efforts, Data was gathered using the most reliable sources availabie, and by
visual observations in the field. Despite these efforts to ensure accuracy, some errors and/or omissions
may have occurred.

The Source Water Assessment of the waterworks yielded the following results:

Source Name Susceptibility to Explanation
o ~ Contamination
Beaverdam Creck High Surface water cxposed to an inconsistent array of

contaminants at varying concentrations due to changing
hydrologic, hydraulic and atmospheric conditions. There
are land use activities of concern in the Zone 1
assessment area.

James River High Surface water cxposed to an inconsistent array of
contaminants at varying concentrations due to changing
hydrologic, hydraulic and atmospheric conditions. There
are land vse activitics of concern in the Zone !
assessment area.

Asscssment Area

The source water for this waterworks has been categorized as surface water with an impoundment source
intake. Based on the source type, the following assessment area delineation has been assigned. They are
shown on the attached maps prepared for each source:

Surface Water Assessmeni Area
[ ]

For an impoundment source intake:
s Zone | = Watershed area within a 5-mile fixed radius of the raw water intake
e Zonec 2 = Total watershed area outside of Zone 1




VIRGINIA DEPARTMENT OF HEALTH
SOURCE WATER ASSESSMENT REPORT

WATERWORKS: Jenkins Mobile Home Park DATE: 28 December 2001
CITY/COUNTY: Goochland County PWSID NO.: 4075420
OWNER: Mr. Frederick P. Jenkins TYPE; Community

The purpose of this report is to assess the susceptibility of this public water supply to contaminants regulated by the
Sale Drinking Water Act. This was accomplished by identifying the origins of contaminants within a specific area
swrrounding the water sources. The goal of this assessment is to assist with Source Water Protection efforts. Data
was gathered using the most reliable sources available, and by visual observations in the fietd. Despite these efforts
to ensure accuracy, some errors and/or omissions may have occurred.

The Source Water Assessment of the waterworks yielded the following results:

Source Susceptiﬁﬁility to Explanation
Name Contamination
Well No. 1 High The well is constructed in an area that promotes the migration of

contaminants. Land use activities of concern and a potential conduit to
groundwater are located in the Zone 1 assessment area.
Well No. 2 High Same as above,

Assessment Area
The source waters for this waterworks have been categorized as groundwater, Based on the source type, the
following assessment arca delineation has been assigned, They are shown on the attached maps prepared for each
source;
Groundwater Assessment Area
e Zone 1= 1000-foot fixed radius surrounding source
o Zone 2 = l-mite fixed radius surrounding source and outside of Zone 1

Findings

There are LLand Use Activities of Concern located in Zone 1 for both wells, The Land Use Activities and the
Potential Sources of Contamination sites are shown on the Zone 1 map and inventoried on Form E for these
sources, ranked in order of greatest public health risk. Potential Conduits to Groundwater located in Zone 1 are
also shown on the Zone | map for each well, and are inventoried on Form F,

During the past 5 years of monitoring, we have not found any contaminants associated with these two wells.

Attachments

The following attachments are part of this report:

1. Assessment Area Maps

2. Source Water Susceptibility Determination (Form A)

3. Ranking of Land Use Activity and Potential Sources of Contamination (Form E)
4. Potential Conduits to Groundwater Inventory (Form F)

5. Definitions of Key Terms



VIRGINIA DEPARTMENT OF HEALTH
SOURCE WATER ASSESSMENT REPORT

WATERWORKS: Manakin Farms DATE: 26 February 2004
CITY/COUNTY: Goochland County PWSID NO.: 4075500
OWNER: James River Service Corporation, TYPE: Community

An Aqua Virginia, Inc. Company

The purposc of this report is to assess the susceptibility of this public water supply to contaminants regulated by the
Safe Drinking Water Act. This was accomplished by identifying the origins of contaminants within a specific area
surrounding the water sources. The goal of this assessment is to assist with Source Water Protection efforts. Data
was gathered using the most reliable sources available, and by visual observations in the field, Despite these efforts
to ensure accuracy, some errors and/or omissions may have occurred.

The Source Water Assessment of the waterworks yielded the following results:

Source Susccpmfi—b'i]ity to Explanation
 Name Contamination
Well No. 10 High The well is constructed in an area that promotes the migration of

contaminants, Land use activities of concern are located in the Zone |
assessment arca. Potential sources of contamination are located in the Zone
) 2 assessment area.

Well No. 11 High The well is constructed in an area that promotes the migration of
contaminants. Land use activities of concern are located in the Zone 1
assessment area, Potential sources of contamination are located in the Zone
N 2 assessment area.

Well No. 12 High The well is constructed in an area that promotes the migration of
contaminants. Potential sources of contamination are located in the Zone 2
assessment area,

Assessment Area

The source waters for this waterworks have been categorized as groundwater. Based on the source type, the
following assessment area delineation has been assigned. They are shown on the attached maps prepared for each
source:

Groundwater Assessment Area
o Zone 1= 1000-foot fixed radius surrounding source
o Zone 2 = I-mile fixed radius surrounding source and outside of Zone 1

Findings

There are Land Use Activities of Concern located in Zone | for Well Nos. 10 and 11. Potential Sources of
Contamination exist in Zones 1 and 2 for all wells. The Land Use Acitivities and Potential Sources of
Contamination sites are shown on the Zone 1 map and inventoried on the Form E for these sources, ranked in order
of greatest public health risk.

Contaminants identified within the past 5 years of monitoring are listed on Form B for Well Nos. 11 and 12.

Attachments
The following attachments are part of this report:
1. Assessment Area Maps



VIRGINIA DEPARTMENT OF HEALTH
SOURCE WATER ASSESSMENT REPORT

WATERWORKS: Manakin Grill DATE: August 23, 2002
CITY/COUNTY: Goochland County PWSID NO.: 4075030
OWNER: Witten Enterprises TYPE: Transient Non-Community

The purpose of this report is to assess the susceptibility of this public water supply to contaminants
regulated by the Safe Drinking Water Act. This was accomplished by identifying the origins of
contaminants within a specific area surrounding the water sources. The goal of this assessment is to assist
with Source Water Protection efforts. Data was gathered using the most reliable sources available, and by
visual observations in the field. Despite these efforts to ensure accuracy, some errors and/or omissions
may have occurred.

The Source Water Assessment of the waterworks yielded the following results:

Source Name Susceptihility to Explanation
Contamination
Old Well High The well is constructed in an area that promotes the

migration of contaminants. Land use activities of
concern and potential conduits to groundwater are
located in the Zone [ assessment area. Potential sources
of contamination are localed in the Zone 2 assessment
B L areq,

Drilled (New) Well High The well is constructed in an area that promotes the
migration of contaminants. Land use activities of
concern and potential conduits to groundwater are
located in the Zone 1 assessment area, Potential sources
of contamination are located in the Zone 2 assessment
area.

Assessment Area
The source water for this waterworks is groundwater. Based on the source type, the following assessment
area delineation has been assigned. It is shown on the attached maps prepared for the source:

Groundwater Assessment Area
e Zone | = 1000-foot fixed radius surrounding source
s Zone 2 = |-mile fixed radius surrounding source and ouiside of Zone 1

Findings

There are Land Use Activities of Concern and Potential Conduits to Groundwater located in Zone 1 for
each source. The Land Use Activities shown on the Zone 1 map are inventoried and ranked in order of
greatest public health risk on the attached Form E’s. The Potential Conduits to Groundwater are shown in
Zone | and inventoried on the attached Form F’s.




VIRGINIA DEPARTMENT OF HEALTH
SOURCE WATER ASSESSMENT REPORT

WATERWORKS: Oilville Exxon & Convenience DATE: August 23, 2002

CITY/COUNTY: Goochland County PWSID NO.: 4075610

OWNER; Mr. William Carter TYPE: Transient Non-Community

The purpose of this report is to assess the susceptibility of this public water supply to contaminants
reguiated by the Safe Drinking Water Act. This was accomplished by identifying the origins of
contaminants within a specific area surrounding the water sources. The goal of this assessment is to assist
with Source Water Protection efforts, Data was gathered using the most reliable sources available, and by
visual observations in the fiekd. Despite these efforts (o ensure accuracy, some errors and/or omissions

may have occurred.

The Source Water Assessment of the waterworks yielded the following results:

Source Name Susceptibility to Explanation
Contamination
Well #1 High The well is constructed in an area that promotes the

migration of contaminanis., Land use activities of
concern are located in the Zone | assessment area. There
are Potential Sources of Contamination located in the
i Zone 2 assessment area.

Assessment Area
The source water for this waterworks is groundwater. Based on the source type, the following assessment
area delineation has been assigned. It is shown on the attached maps prepared for the source:

Groundwater Assessment Area
e Zone | = 1000-foot fixed radius surrounding source
s Zone 2 = l-mile fixed radius surrounding source and outside of Zone 1

Findings

There are [.and Use Activities of Concern located in Zone 1 for the source. The Land Use Activities
shown on the Zone 1 map are invenioried and ranked in order of greatest public health risk on the
attached Form E.

There are Potential Sources of Contamination known to be located in Zone 2 for the source. The
Potential Sources of Contamination shown on the Zone 2 map are inventoried on the attached Form D and

ranked in order of greatest public health risk on Form E.

During the past 5 years of monitoring, we have not found any contaminants associated with the source.

Attachments



VIRGINIA DEPARTMENT OF HEALTH
SOURCE WATER ASSESSMENT REPORT

DATE: February 22, 2005
PWSID: 4075615

WATER: Oilville Office Park
OWNER: DES, LLC

SUBJECT: Goochiand County

TYPE: Transtent Non-community

For the source serving the subject waterworks this report includes maps showing the source water
assessment area (divided into Zones 1 and 2 with Zone 1 having greater influence on the source),
an inventory of known Land Use Activitics of Concern and Potentiat Conduits to Ground Water
within the assessment area, a rudimentary determination of its relative susceptibility to
contamination. Information in this report is provided to aid in efforts toward Source Water
Protection.

The Source Water Assessment of the subject waterworks has yielded the following results:

Source Name Relative Susceptibility Explanation
to Contamination
Weli No, 1 High The well is properly constructed, but is located in
an area that promotes the migration of
contaminants. No contamination has been

detected in the last 5 years. There are land use
activities of concern and potential conduits to
groundwater in the Zone | assessment area,
There are also land use activities of concern in
the Zone 2 assessment area,

The criteria utilized for placement into a particular susceptibility class is included on the attached
Source Water Susceptibility Dctermination Form (Form A). Explanations for selection of a
susceplibility class are included on Chart A, The susceptibility class is not intended to be a
definitive determination. A list of definitions of key terms used in this report is included on Chart
B.

Findings

There are Land Use Activities of Concern and Potential Conduits to Groundwater located in Zone
1. The Land Use Activities are shown on the Zone 1 map and inventoried on Form E, ranked in
order of greatest public health risk. The Potential Conduits to Ground Water are shown in Zone 1
and inventoried on the “Potential Conduits to Ground Water Inventory Form (Form F) for this
source. Many of the properties in Zone 1 with on-site sewage systems also have on-site wells,
which are Potential Conduits to Groundwater.

During the past 5 years of moniforing, we have not found any contaminants associated with the
well.

The source water for this waterworks has been categorized in accordance with the following
table:

Source Name Source Water Type

Well No. 1 o ] Ground Water

WM 852 (Rev. Dec. 2004)



VIRGINIA DEPARTMENT OF HEALTH
SOURCE WATER ASSESSMENT REPORT

Based on the source type, the following assessment area delineation has been assigned in
accordance with the guidance of the Virginia Source Water Assessment Program and is shown on
the attached map(s) prepared for each source:

Ground Water Assessment Area
e Zone 1 = 1000-foot fixed radius surrounding source
e Zone 2 = l-mile fixed radius surrounding source and outside of
Zone |

The following attachments are part of this report (one for each source):

[X] Assessment Area Map(s)

[X] Source Water Susceplibility Determination Form (Form A)

[ ] Ground Water Coastal Plain Source Water Susceptibility Determination Form (Form A2)
[ ] Known Contamination Documentation Form (Form B)

[X] Potential Sources of Contamination in Zones 1 and 2 Form (Form D)

[X} Ranking of Land Use Activity and Potential Sources of Contamination Form (Form E)
[ ] Area Features Documentation Form (Form E2)

[X] Potential Conduits to Ground Water Inventory Form (Form F)

[ ] Best Management Practice Documentation Form (Form G)

[X] Chart A (Susceptibility Explanations)

[X] Chart B (Key Definitions)

WM 852 {Rev. Dec. 2004)



VIRGINIA DEPARTMENT OF HEALTH
SOURCE WATER ASSESSMENT REPORT

WATERWORKS: Randolph Elementary School DATE: December 28, 2001
CITY/COUNTY: Goochland County PWSID NO.: 4075660
OWNER: Goochland County School Board TYPE: Non-Transient Non-Community

The purpose of this report is to assess the susceptibility of this public water supply to contaminants
regulated by the Safe Drinking Water Act. This was accomplished by identifying the origins of
contaminants within a specific area surrounding the water source. The goal of this assessment is to assist
with Seurce Water Protection efforts. Data was gathered using the most reliable sources available, and by
visual observations in the field. Despite these efforis to ensure accuracy, some errors and/or omissions
may have occurred.

The Source Water Assessment of the waterworks yiclded the following resulits:

Source Name | Suscepﬁbility to Explanation
Contamination
Well No. | High The well is located in an area that promotes the migration

of contaminants, Contaminants have been detected in the
past five years. There are land use activities of concern
and potential conduits to groundwater in the Zone 1
assessment area, and potential sources of contamination
in the Zone 2 assessment area.

Asscssment Area
The source water for this waterworks is groundwater. Based on the source type, the following assessment
area delineation has been assigned. It is shown on the attached maps prepared for the source:

Groundwater Assessment Area
» Zone | = 1000-foot fixed radius surrounding source
e Zone Z = l-mile fixed radius surrounding source and outside of Zone 1

Findings

There are Land Use Activities of Concern and Potential Conduits to Groundwater tocated in Zone 1 for
Well No. 1. The Land Use Activities are shown on the Zone 1 map and inventoried on the attached Form
[, ranked in order of greatest public health risk. The Potential Conduits to Groundwater are shown in
Zone 1 and inventoried on Form ¥,

There are Polential Sources of Contamination known to be located in Zone 2. They are shown on the
Zone 2 map and inventoried on Form D.

During the past 5 years of monitoring, we have found concentrations of nitrate associated with the well.
See the attached Form B for more details.




VIRGINIA DEPARTMENT OF HEALTH
SOURCE WATER ASSESSMENT REPORT

WATERWORKS: Richmond Country Club DATE: August 23, 2002
CITY/COUNTY: Goochland County PWSID NO.: 4075670
OWNER: Richmond Country Ciub, Inc. TYPE: Transient Non-Community

The purpose of this report is to assess the susceptibility of this public water supply to contaminants
regulated by the Safe Drinking Water Act. This was accomplished by identifying the origins of
contaminants within a specific area surrounding the water sources. The goal of this assessment is to assist
with Source Water Protection efforts. Data was gathered using the most reliable sources available, and by
visual observations in the field. Despite these efforts to ensure accuracy, some errors and/or omissions
may nave occurred,

The Source Water Assessment of the waterworks yielded the following results:

Source Name - Susceptibility to Explanation
Contamination
Well #1 High The well is constructed in an area that promotes the

migration of contaminants. A land use activity of
concern is located in the Zone 1 assessment area. Other
Potential Sources of Contamination are located in the
Zone | and Zone 2 assessment areas.

Assessment Area
The source water for this waterworks is groundwater. Based on the source type, the following assessment
area delineation has been assigned. It is shown on the attached maps prepared for the source:

Groundwater Assessment Area
o Zone 1 = 1000-foot fixed radius surrounding source
o Zone 2 = I-mile fixed radius surrounding source and outside of Zone 1

Findings

There are Land Use Activities of Concern and Potential Sources of Contamination located in Zone 1 for
the source. The Land Use Activities and Potential Sources of Contamination sites shown on the Zone 1
map are inventoried and ranked in order of greatest public health risk on the attached Form E.

There is a Potential Source of Contamination known to be located in Zone 2 for the source. The Potential
Source of Contamination shown on the Zone 2 map is inventoried on the attached Form D and ranked on

Form E.

During the past § years of monitoring, we have not found any contaminants associated with the source.

Attachments



VIRGINIA DEPARTMENT OF HEALTH
SOURCE WATER ASSESSMENT REPORT

WATERWORKS: Royal Virginia Golf Club (#2) DATE: August 23, 2002

CITY/COUNTY: Goochland County PWSID NO.: 4075701

OWNER: Royal Virginia Goif Club L.L.C.  TYPE: Transient Non-Community

The purpose of this report is to assess the susceptibility of this public water supply to contaminants
regulated by the Safe Drinking Water Act. This was accomplished by identifying the origins of
contaminants within a specific area surrounding the water sources. The goal of this assessment is to assist
with Source Water Protection efforts. Data was gathered using the most refiable sources available, and by
visual observations in the field. Despite these efforts to ensure accuracy, some errors and/or omissions

may have occurred.

The Source Water Assessment of the waterworks yielded the following results:

Source Name Susceptibility to Explanation
Contamination
Well #1 High The well is constructed in an area that promotes the

migration of contaminants. Land use activities of
concern and a potential conduit io groundwater are
located in the Zone 1 assessment area. A Potential
Source of contamination is located in the Zone 2
assessment area.

Assessment{ Area
The source water for this waterworks is groundwater. Based on the source type, the following assessment
area delincation has been assigned. 1t is shown on the atiached maps prepared for the source:

Groundwater Assessment Area
e Zone I = 1000-foot fixed radius surrounding source
» Zone 2= |-mile fixed radius surrounding source and outside of Zone 1

Findings

There are Land Use Activities of Concern and a Potential Conduit to Groundwater located in Zone 1 for
the source. The Land Use Activities shown on the Zone 1 map are inventoried and ranked in order of
greatest public health risk on the attached Form E. The Potential Conduit to Groundwater is shown in
Zone 1 and inventoried on the attached Form F,

There is a Potential Source of Contamination known to be located in Zone 2 for the source. The Potential
Source of Contamination shown on the Zone 2 map is inventoried on the attached Form D and ranked on

Form k.

During the past 5 years of monitoring, we have not found any contaminants associated with the source,

Attachments




VIRGINIA DEPARTMENT OF HEALTH
SOURCE WATER ASSESSMENT REPORT

DATE: February 22, 2005

PWSID: 4075705

WATER: Sabot Hill Farm

OWNER: Sabot Hill Farm, Inc.
SUBJECT: Goochland County

TYPE: Non-Transient Non-community

For the source serving the subject waterworks this report includes maps showing the source water
assessment area (divided into Zones 1 and 2 with Zone 1 having greater influence on the source),
an inventory of known Land Use Activities of Concern and Potential Conduits to Ground Water
within the assessment area, a rudimentary determination of its relative susceptibility to
contamination. Also included is documentation of Best Management Practices utilized at Land
Use Activity sites. Information in this report is provided to aid in efforts toward Source Water
Protection.

The Source Water Assessment of the subject waterworks has yielded the following results:

Source Name Relative Susceptibility Explanation
_to Contamination
Well No. | High The well appears to be properly constructed, but

is located in an area that promotes the migration
of contaminanis, No contamination has been
detected in the last 5 years. There are land use
activities of concern in the Zone 1 assessment
area.

The criteria utilized for placement into a particular susceptibility class is included on the attached
Source Water Susceptibility Determination Form (Form A). Lxplanations for selection of a
susceptibility class are included on Chart A. The susceptibility class is not intended to be a
definitive determination. A list of definitions of key terms used in this report is included on Chart
B.

Findings

There are Land Use Activities of Concern and Potential Conduits to Groundwater located in Zone
1. The Land Use Activities are shown on the Zone 1 map and inventoried on Form E, ranked in
order of greatest public health risk. The Potential Conduits to Ground Water are shown in Zone 1
and inventoried on the “Potential Conduits to Ground Water Inventory Form (Form F) for this
source. Many of the properties in Zone 1 with on-site sewage systems also have on-site wells,
which are Potential Conduits to Groundwater.

During the past 5 years of monitoring, we have not found any contaminants associated with the

well.

The source water for this waterworks has been categorized in accordance with the following
table:

Source Name Source Water Type

Well No. | Ground Water
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Based on the source type, the following assessment area delineation has been assigned in
aceordance with the guidance of the Virginia Source Water Assessment Program and is shown on
the attached map(s) prepared for each source:

Ground Water Assessment Area
o Zone 1 = 1000-foot fixed radius surrounding source
e Zone 2 = l-mile fixed radius surrounding source and outside of
Zone |

The following attachments are part of this report (one for each source):

[X] Assessment Arca Map(s)

[X] Source Water Susceptibiiity Determination Form (Form A)

[ ] Ground Water Coastal Plain Source Waler Susceptibility Determination Form (Form A2)
[ ] Known Contamination Documentation Form (Form B)

[X] Potential Sources of Contamination in Zones 1 and 2 Form {Form 1)

[X] Ranking of Land Use Activity and Potential Sources of Contamiration Form (Form E)
[ ] Area Features Documentation Form (Form E2)

[X] Potential Conduits to Ground Water Inventory Form (Form F)

[X] Best Management Practice Documentation Form (Form G)

[X] Chart A (Susceplibility Explanations)

[X] Chart B (Key Definitions)

WM 852 {Rev. Dec. 2004)
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DATE: February 22, 2005

PWSID: 4075708

WATER: Salem Baptist Church
OWNER: Salem Baptist Church
SUBJECT: Goochland County

TYPL: Noen-Transient Non-community

FFor the source serving the subject waterworks this report includes maps showing the source water
assessment area (divided into Zones 1 and 2 with Zone 1 having greater influence on the source),
an inventory of known Land Use Activities of Concern and Potential Conduits to Ground Water
within the assessment area, a rudimentary determination of its relative susceptibility to
confamination. Also included is documentation of Best Management Practices utilized at Land
Use Activity sites. Information in this report is provided to aid in efforts toward Source Water
Protection.

The Source Water Assessment of the subject waterworks has yielded the following results:

Source Name Relative Susceptibility Explanation
to Contamination
Well No, 1 High No information is available on the construction of

the well, and it is located in an area that promotes
the migration of contaminants. However, no
contamination has been detected in the last 5
years. There are land use activities of concern
and potential conduits to groundwater in the Zone
1 assessment area.

The criteria utilized for placement into a particular susceptibility class is included on the attached
Source Water Suscepiibility Determination Form (Form A). Explanations for selection of a
susceptibility class are included on Chart A, The susceptibility class is not intended to be a
definitive determination. A list of definitions of key terms used in this report is included on Chart
B.

FYindings

There are Land Use Activities of Concern and Potential Conduits to Groundwater located in Zone
{. The Land Use Activities are shown on the Zone 1 map and inventoried on Form E, ranked in
order of greatest public health risk. The Potential Conduits to Ground Water are shown in Zone |
and inventoried on the “Potential Conduits to Ground Water Inventory Form (Form F) for this
source. Many of the properties in Zone 1 with on-site sewage systems also have on-site welils,
which are Potential Conduits to Groundwater.

Best Management Practices Used at Land Use Activily sites in Zone 2 are documented on the
altached "Best Management Practice IDocumentation Form" for this source.

During the past 5 years of monitoring, we have not found any contaminants associated with the
well.
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The source water for this waterworks has been categorized in accordance with the following
{able:

Source Name Source Water Type

Well No. | Ground Water

Based on the source type, the following assessment area delineation has been assigned in
accordance with the guidance of the Virginia Source Water Assessment Program and is shown on
the attached map(s) prepared for each source:

Ground Water Assessment Area
e Zone 1= 1000-foot fixed radius surrounding source
s Zone 2 = I-mile fixed radius surrounding source and outside of
Zone 1

The following attachments are part of this report {one for each source):

[ X] Assessment Area Map(s)

[X] Source Water Susceptibility Determination Form (Form A)

[ ] Ground Water Coastal Plain Source Water Susceplibility Determination Form (Form A2)
[ ] Known Contamination Documentation Form (Form B)

[ ] Potential Sources of Contamination in Zones 1 and 2 Form {Form D)

[X] Ranking of Land Use Activity and Potential Sources of Contamination Form (Form )
| i Area Features Documentation Form (Form E2)

[X] Potential Conduits to Ground Water Inventory Form (Form F)

[X] Best Management Practice Documentation Form (Form G)

[X] Chart A {Susceptibility Explanations)

[X] Chart B (Key Definitions)
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WATERWORKS: Seiberts' Qilville BP DATE: August 23, 2002
CITY/COUNTY: Goochland County PWSID NO.: 4075600
OWNER: Mr, John Seiberts TYPE: Transient Non-Community

The purpose of this report is to assess the susceptibility of this public water supply to contaminants
regulated by the Safe Drinking Water Act. This was accomplished by identifying the origins of
contaminants within a specific area surrounding the water sources. The goal of this assessment is to assist
with Source Water Protection efforts. Data was gathered using the most reliable sources available, and by
visua! observations in the field. Despite these efforts to ensure accuracy, some errors and/or omissions
may have occurred.

The Source Water Assessment of the waterworks yielded the following results:

Source Name | Susceptibility to Explanation
Contamination
Well #1 High The well is constructed in an area that promotes the

migration of contaminants. Land use activities of
concern and potential conduits to groundwater are
located in the Zone 1 assessment area. A Potential
Source of contamination is located in the Zone 2
assessnient area.

Assessment Area
The source water for this waterworks is groundwater. Based on the source type, the following assessment
area delineation has been assigned. It is shown on the attached maps prepared for the source:

Groundwater Assessment Area
o Zone | = 1000-foot fixed radius surrounding source
s Zone 2= 1-mile fixed radius surrounding source and outside of Zone |

Findings
There are Land Use Activities of Concern and Potential Conduits to Groundwater located in Zone 1 for
the source. The Land Use Activities shown on the Zone 1 map are inventoried and ranked in order of

greatest public health risk on the attached Form E. The Potential Conduits to Groundwater are shown in
Zone 1 and inventoried on the attached Form F.

There is a Potential Source of Contamination known to be located in Zone 2 for the source. The Potential
Source of Contamination shown on the Zone 2 map is inventoried on the attached Form D and ranked on

Form L.

Puring the past § years of monitoring, we have not found any contaminants associated with the source.

Attachmentis
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DATE: March 18, 2005

PWSID: 4075703

WATER: St. Catherine’s School Athletic Complex
OWNER: St, Catherine’s School

SUBJECT: Goochland County

TYPE: Transient Non-community

For the source serving the subject waterworks this report includes maps showing the source water
assessment arca (divided into Zones 1 and 2 with Zone | having greater influence on the source),
an inventory of known Land Use Activities of Concern and Potential Conduits to Ground Water
within the assessment area, a rudimentary determination of its relative susceptibility to
contamination. Also included is documentation of Best Management Practices utilized at Land
Use Activity sites. Information in this report is provided to aid in efforts toward Source Water
Protection.

The Source Water Assessment of the subject waterworks has yielded the following results:

Source Name Relative Susceptibility Explanation
to Contamination
Well No. 1 Low The well is properly constructed, and is protected

with an appropriate aquitard. No contamination
has been detected in the last 5 years. There are
land use activities of concern in the Zone 1
assessment area.

The criteria utilized for placement into a particular susceptibility class is included on the attached
Source Water Susceptibility Determination Form (Form A). Explanations for selection of a
susceptibility class are inciuded on Chart A. The susceptibility class is not intended to be a
definitive determination. A list of definitions of key terms vsed in this report is included on Chart
B.

Findings

There are Land Use Activities of Concern located in Zone 1. The Land Use Activities are shown
on the Zone 1 map and inventoried on Form E, ranked in order of greatest public health risk,

During the past 5 years of monitoring, we have not found any contaminants associated with the

well,

The source water for this waterworks has been categorized in accordance with the following
table:

Source Name Source Water Type

Well No. 1 Ground Water
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Based on the source type, the following assessment area delineation has been assigned in
accordance with the guidance of the Virginia Source Water Assessment Program and is shown on
the attached map(s) prepared for each source:

Ground Water Assessment Area
o Zone | = 1000-foot fixed radius surrounding source
e Zone 2= l-mile fixed radius surrounding source and outside of
Zone |

The following attachments are part of this report (one for each source):

[X] Assessment Area Map(s)

[X] Source Water Susceptibility Determination Form (Form A)
1 Ground Water Coastal Plain Source Water Susceptibility Determination Form (Form A2)
| Known Contamination Documentation Form (Form B)

| | Petential Sources of Contamination in Zones 1 and 2 Form (Form D)

[X] Ranking of Land Use Activity and Potential Sources of Contamination Form (Form E)

[ ] Arca Teatures Documentation Form (Form E2)

] Potential Conduits to Ground Water Inventory Form (Form F)

! ] Best Management Practice Documentation Form (Form G)

IX] Chart A (Susceptibility Explanations)

IX] Chart B (Key Definitions)

[
]
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WATERWORKS: Stewart’s Café DATE: Auvgust 23, 2002
CITY/COQUNTY: Gocochland County PWSID NO.: 4075465
OWNER: Ms. Brenda Kiser TYPE: Transient Non-Community

The purpose of this report is to assess the susceptibility of this public water supply to contaminants
regulated by the Safe Drinking Water Act. This was accomplished by identifying the origins of
contaminants within a specific area surrounding the water sources. The goal of this assessment is {o assist
with Source Water Protection efforts. Data was gathered using the most reliable sources available, and by
visual observations in the field. Despite these efforts to ensure accuracy, some errors and/or omissions
may have occurred.

The Source Water Assessment of the waterworks yielded the following results:

Source Name Susceptibility to Explanation
Contamination
Well #1 High The well is constructed in an area that promotes the

migration of contaminants. Land use activities of
concern and potential conduits to groundwater are
located in the Zone 1 assessment area. A Potential
Source of Contamination is located in the Zone 2
assessment area,

Assessment Area
The source water for this waterworks is groundwater. Based on the source type, the following assessment
area delineation has becn assigned. It is shown on the attached maps prepared for the source:

Groundwater Assessment Area
o Zone | = 1000-foot fixed radius surrounding source
s  Zone 2 = l-mile fixed radius surrounding source and outside of Zone 1

Findings
There are Land Use Activities of Concern and Potential Conduits to Groundwater located in Zone 1 for
the source. The Land Use Activities shown on the Zone | map are inventoried and ranked in order of

greatest public health risk on the attached Form E. The Potential Conduits to Groundwater are shown in
Zone | and inventoried on the aftached Form F. '

There is a Potential Source of Contamination known to be located in Zone 2 for the source. The Potential
Source of Centamination shown on the Zone 2 map is inventoried on the attached Form D and ranked on

the attached Form E..

During the past 5 years of monitoring, we have not found any contaminants associated with the source.

Attachments
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WATERWORKS: Sycamore Creek Golf Course DATE: August 23, 2002
CITY/COUNTY: Goochland County PWSID NO.: 4075780
OWNER: Mid Atlantic Golf TYPE: Transient Non-Community

The purpose of this report is to assess the susceptibility of this public water supply to contaminants
regulated by the Safe Drinking Water Act. This was accomplished by identifying the origins of
contaminants within a specific area surrounding the water sources. The goal of this assessment is to assist
with Source Water Protection efforts. Data was gathered using the most reliable sources available, and by
visual observations in the field. Despite these efforts to ensure accuracy, some errors and/or omissions
may have occurred.

The Source Water Assessment of the waterworks yielded the following results:

Source Name Susceptibility to Explanation
‘ Contamination
Well #1 High The well is constructed in an area that promotes the

migration of contaminants, Land use activities of
concern and potential conduits to groundwater are
located in the Zone 1 assessment area, Potential Sources
of Contamination are located in the Zone 2 assessment
area.

Assessment Area
The source water for this waterworks is groundwater. Based on the source type, the following assessment
area delineation has been assigned. It is shown on the attached maps prepared for the source:

Groundwater Assessment Area
s Zone | = 1000-foot fixed radius surrounding source
s Zone 2 = l-mile fixed radius surrounding source and outside of Zone 1

Findings

There are Land Use Activities of Concern and Fotential Conduits to Groundwater located in Zone | for
the source. The Land Use Activities shown on the Zone 1 map are inventoried and ranked in order of
greatest public health risk on the attached Form E. The Potential Conduits to Groundwater are shown in
Zone | and inventoried on the attached Form F.

There are Potential Sources of Contamination known to be located in Zone 2 for the source. The
Potential Sources of Confamination shown on the Zone 2 map are inventoried on the attached Form I and

ranked in order of greatest public health risk on the attached Form E.

During the past 5 years of monitoring, we have net found any contaminants associated with the source,

Attachments
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WATERWORKS: Tanglewood Ordinary DATE: August 23, 2002
CITY/COUNTY: Goochland County PWSID NO.: 4075790
OWNER: James River Ordinaries, Inc. TYPE: Transient Non-Community

The purpose of this report is to assess the susceptibility of this public water supply to contaminants
regulated by the Safe Drinking Water Act.  This was accomplished by identifying the origins of
contaminants within a specific area surrounding the water sources. The goal of this assessment is to assist
with Source Water Protection efforts. Data was gathered using the most reliable sources available, and by
visual observations in the field. Despite these efforts to ensure accuracy, some errors and/or omissions
may have occurred.

The Source Water Assessment of the waterworks yielded the following results:

Source Name Susceptibility to Explanation
Contamination

migration of contaminants. Land use activities of
concern and potential conduits to groundwater are
located in the Zene | assessment area,

i
|
Well #1 j High The well is constructed in an area that promotes the
|
i
|

Assessment Area
The scurce water for this waterworks is groundwater. Based on the source type, the following assessment
area delineation has been assigned. Tt is shown on the attached maps prepared for the source:

Groundwater Assessment Area
s Zone 1 = 1{00-foof fixed radius surrounding source
s Zone 2 = l-mile fixed radius surrounding source and outside of Zone 1

Findings
There are .and Use Activitics of Concern and Potential Conduits to Groundwater located in Zone § for
the source. The Land Use Activities sites shown on the Zone 1 map are inventoried and ranked in order of

greatest public health risk on the attached Form E. The Potential Conduits to Groundwater are shown in
Zone 1 and inventoried on the attached Form F.

The Best Management Practices utilized at Land Use Activity sites in Zone 2 are documented on the
attached Form G.

During the past 5 years of monitoring, we have not found any contaminants associated with the source.

Aftachments
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WATERWORKS: The Meadows Nursing Center DATE: December 28, 2001
CITY/COUNTY: Goochland County PWSID NO.: 4075520
OWNER: Capstone of Virginia Limited Partnership  TYPE: Community

The purpose of this report is fo assess the susceptibility of this public water supply to contaminants
regulated by the Safe Drinking Water Act. This was accomplished by identifying the origins of
contaminants within a specific area surrounding the water source. The goal of this assessment is to assist
with Source Water Protection efforts. Data was gathered using the most reliable sources available, and by
visual observations in the field. Despite these efforts to ensure accuracy, some errors and/or omissions
may have occurred.

The Source Water Assessment of the waterworks yielded the following results:

Source Name Susceptibility to Explanation
Contamination
Well No. 1 High The well is located in an area that promotes the migration

of contaminants. There are land use activities of concern
and potential conduits to groundwater in the Zone 1
assessment area.

|
i
i
i
i
|
i
i

Assessment Area
The source water for this waterworks is groundwater. Based on the source type, the following assessment
area delineation has been assigned. It is shown on the attached maps prepared for the source:

Groundwater Assessment Area
e Zone | = 1000-foot fixed radius surrounding source
= Zone 2 = l-mile fixed radius surrounding source and outside of Zone |

Findings

There are Land Use Activities of Concern and Potential Conduits to Groundwater located in Zone | for
Well No. 1. The Land Use Activities are shown on the Zone 1 map and inventoried on the attached Form
E, ranked in order of greatest public health risk. The Potential Conduits to Groundwater are shown in
Zone | and inventoried on Form F.

There are no Potential Sources of Contamination known to be located in Zone 2.

During the past 5 years of monitoring, we have not found any contaminants associated with the well.

Attachments
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WATERWORKS: Westview on the James DATE: August 23, 2002
CITY/COUNTY: Goochland County PWSID NO.: 4075920
OWNER;: Westview Inc. TYPE: Transient Non-Community

The purpose of this report is to assess the susceptibility of this public water supply fo contaminants
regulated by the Safe Drinking Water Act.  This was accomplished by identifying the origins of
contaminants within a specific area surrounding the water sources. The goal of this assessment is to assisl
with Source Water Protection efforts. Data was gathered using the most reliable sources available, and by
visual observations in the field. Despite these efforts to ensure accuracy, some errors and/or omissions
may fiave occurred.

The Source Water Assessment of the waterworks yielded the following results:

Source Name Susceptibility to Explanation
Comrtamination
Well #1 Moderate The well is constructed in an area that promotes the

migration of contaminants. However, no land use
activities of concern or potential conduits to groundwater
are located in the Zone 1 assessment area.

Well #2 Moderate The well is constructed in an area that promotes the
migration of contaminants., However, no land use
activities of concern or potential conduits to groundwater
are located in the Zone 1 assessment area.

Assessment Area
The source water for this waterworks is groundwater. Based on the source type, the following assessment
area delineation has been assigned. 1t is shown on the attached maps prepared for the source:

Groundwater Assessment Area
»  Zone | = 1000-foot fixed radius surrounding source
e Zone 2= l-mile fixed radius surrounding source and outside of Zone 1

Findings

No Land Use Activities of Concern, Potential Sources of Contamination, or Potential Conduits to
Groundwater are known to exist in Zone 1 for the source.

During the past 5 years of monitoring, we have not found any contaminants associated with the source.

Attachments




