


permitted to withdraw 7 mgd, which produces 5.7 mgd of drinking
water after losses during the reverse osmosis treatment process.

The water available from the NNWW surface water sources was
evaluated by a private consultant in 2000. The yield of the wells is
based on the total permitted annual withdrawal minus the losses
associated with the reverse osmosis treatment process. See Table 1-1
for additional details.

Existing Sources - Peninsula Sub-Region

water users such as the Williamsburg Community Hospital and Great

Wolf Lodge (indoor water park).

Table 1-1: Newport News Waterworks Water Supply

Raw Water

- Water Loss Finished
Source Description Water Descrintion Losses T -~
(mgd) P (mgd) d
Five reservoirs, 1% loss to
Chickahominy River 54.8 production 0.4 54.4
intake processes
20% loss to
Brackish wells 7.0 1.4 5.7
reverse osmosis
Total Supply 61.8 1.8 60.0

The HRPDC SWAP (August 2002) determined that the
Chickahominy River and NNWW reservoir system have high
susceptibility to contamination. However, NNWW has purchased
land around the reservoirs and the conservation of those buffer areas
reduces the likelihood of water quality problems in the reservoirs.
Section 3: Existing Resources has additional information and maps
of these buffers. All of the groundwater wells were determined to
have a low susceptibility to contamination.

York County transferred ownership of the Lightfoot/Skimino and
Banbury Water System (Lightfoot System) to NNWW in 2009. The
water system is located in the northwest portion of York County. The
system has 275 residential connections and significant commercial
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Photo: Lee Hall Reservoir, HRPDC

The Lightfoot System has four wells ranging from 280 to 320 feet
deep. The system has a DEQ Ground Water Withdrawal Permit for
0.63 mgd. It is still operated as a stand-alone system but the
distribution system will eventually be connected to NNWW’s main
system.

Newport News Waterworks Service Area: Privately-Owned
Community Water Systems

Five CWSs within the NNWW service area serve military
installations: Yorktown Naval Weapons Station, Cheatham Annex,
Fort Monroe, Langley Air Force Base, and Fort Eustis. None of these
systems has a raw water source or treatment facilities. Each of these
systems has a retail service account with NNWW and is not
obligated by minimum or maximum contract purchases.
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There are six privately-owned CWSs in York County that own
distribution systems but do not have any raw water sources (see
Map 1-5). York County purchases the water from NNWW for these
six systems. Aqua Virginia owns the three CWSs that serve the
neighborhoods of Carver Gardens, Nelson Park, and York Terrace.
Mountain Lake owns York Public Utilities. Two systems, Hubbards
Lane and Queens Lake, formerly purchased water from the City of
Williamsburg Waller Mill WTP; in August 2009, these systems
began purchasing water from NNWW.

Newport News Waterworks Service Area: Self-Supplied
Water Systems

There are approximately 3,200 people in York County that have
domestic wells that provide water for their individual residences.
Domestic well withdrawals in York County are from shallow
aquifers: Yorktown-Eastover Aquifer (74%) and Piney Point Aquifer
(26%) (Pope, USGS, 2007). A list of businesses with wells
withdrawing less than 300,000 gallons per month is included in
Appendix A. All of the domestic wells are located outside the CWS
service areas.

In 2007, 11 self-supplied water systems withdrew more than 300,000
gallons per month of either surface water or groundwater in the
NNWW service area. Four additional users, James River Country
Club (surface water), Thomas Jefferson National Accelerator Lab
(groundwater), and Williamsburg Pottery Factory A & B Systems
(groundwater), have reported water use exceeding the permitting
threshold for at least one year between 2002-2009 but did not exceed
the threshold in 2007.

The Yorktown Fossil Power Plant is the largest self-supplied system
in the NNWW service area. The facility withdraws water from the
York River. The Yorktown Refinery uses reclaimed water from
Hampton Roads Sanitation District (HRSD). In August 2010,
Western Refining Inc. announced the refinery would be closing.

Existing Sources - Peninsula Sub-Region

Map 1-5: Privately-Owned CWS, Newport News Waterworks Service Area
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The following list describes each self-supplied water user (see Map
1-6 and Table 1-2):

e Deer Run Golf Course: Withdraws surface water for irrigation.

¢ Dominion Terminal Associates-Pier 11: Withdraws
groundwater for dust suppression; 2 wells are approximately
730 feet deep.
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e James River Country Club: Withdraws groundwater for
irrigation; 6 wells are shallow, 2 wells are 700 and 720 feet deep.

¢ Kinder Morgan Bulk Terminal — Pier IX: Withdraws
groundwater for dust suppression; 7 wells are approximately 30
feet deep, 1 well is 900 feet deep.

e Northrop Grumman Shipbuilding: Withdraws surface water
for industrial cooling water.

e Sanifill of Virginia — Big Bethel Landfill: Withdraws
groundwater for dewatering under the landfill liner; 7 wells are
between 10 and 50 feet deep.

e Siemens Automotive — Newport News: Withdraws ground-
water for industrial cooling water for automotive
electronic/electrical systems; 7 wells are between 30 and 70 feet
deep.

e The Pines Golf Course — Fort Eustis: Withdraws groundwater
for irrigation; 1 well is 510 feet deep.

e Titan Ready Mix Plant — Rip Rap Road: Withdraws
groundwater for concrete production; 3 wells are between 105
and 175 feet deep.

e Williamsburg Country Club: Withdraws surface water from a
private lake for irrigation.

e Yorktown Fossil Power Plant: Withdraws surface water from

Existing Sources - Peninsula Sub-Region

Map 1-6: Self-Supplied Water Users in the Newport News Waterworks
Service Area
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Table 1-2: 2007 Non-Agricultural Self-Supplied Use > 300,000 gallons/month
in the Newport News Waterworks Service Area

Water User Name Source Water Type of Use Within C/XJ Sa Service Grou;t;\;vmaitS m;h dd)rawal
Deer Run Golf Course' Lee Hall Reservoir Commercial Yes NA
Dominion Terminal Associates — Pier 11' Groundwater Manufacturing Yes 0.15
James River Country Club' Groundwater Commercial Yes 0.03%
Kinder Morgan Bulk Terminal — Pier IX Terminal
Company' Groundwater Manufacturing Yes 0.12
Northrop Grumman Shipbuilding' James River Industrial Yes NA
Sanifill of Virginia — Big Bethel Landfill? Groundwater Commercial Yes 0.19**
Siemens Automotive — Newport News' Groundwater Manufacturing Yes 0.1
The Pines Golf Course — Fort Eustis' Groundwater Commercial Yes 0.33%
Titan Ready Mix Plant — Rip Rap Road? Groundwater Manufacturing Yes 0.02
Williamsburg Country Club? Golf Course Lake Commercial Yes NA
Yorktown Fossil Power Plant® York River Power Yes Virginia Water Protection Permit

(2007 use estimate = 817 mgd)

NA = Not applicable
*Permitted annual withdrawal

*xPermit application submitted but not issued as of July 2010

!Located in the City of Newport News.
! Located in the City of Newport News.
2 ocated in the City of Hampton

3 Located in York County
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James City County: Publicly-Owned Community Water
Systems

James City Service Authority (JCSA) operates 7 CWSs that provide
water to approximately 46,000 people. All seven systems rely on
groundwater. The service areas are shown on Map 1-7. JCSA’s
Central System is the largest system serving almost 45,000 people.
Newport News Waterworks provides water to about 8,000 people in
James City County.

In 2007, JCSA’s Central System had 24 wells ranging from a depth
of 241 to 1277 feet. In 2010, 5 of the 24 wells were no longer in use.
Deep wells in the Central System withdraw brackish water that is
treated by reverse osmosis at the Five Forks Water Treatment
Facility. Other wells withdraw fresh water, which does not require
treatment to reduce salinity.

JCSA operates six additional CWSs. These systems are much
smaller than the Central System in terms of population served and
number of wells. The wells withdraw fresh water from the
Chickahominy-Piney Point Aquifer, which is 200 to 300 feet below
ground surface. A disinfectant is added to the groundwater before it
enters the distribution systems. These six CWSs are described
below:

¢ Glenwood Acres System: The system has 33 connections, with
approximately 82 people served. There is 1 well with a depth of
272 feet.

e Kings Village System: The system has 49 connections, with
approximately 121 people served. There are 2 wells with depths
0f 250 and 268 feet.

e Racefield System: The system has 36 connections, with
approximately 89 people served. There are 2 wells with depths
of 228 and 300 feet.

Existing Sources - Peninsula Sub-Region

Map 1-7: James City Service Authority Service Area, Privately-Owned
Community Water Systems, and Self-Supplied Users
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e Retreat System: The system has 47 connections, with
approximately 116 people served. There is 1 well at a depth of
230 feet.

e  Ware Creek Manor System: The system has 64 connections,
with approximately 158 people served. There are 2 wells with
depths of 275 and 280 feet.

e  Wexford Hills System: The system has 135 connections, with
approximately 333 people served. There are 2 wells with depths
of 306 and 315 feet.

JCSA holds DEQ Ground Water Withdrawal Permits for each of its
seven CWSs, which are not interconnected. The permitted amount by
system is listed in Table 1-3. The total permitted withdrawal amount
is 8.9 mgd, and approximately 0.96 mgd is consumed during
production processes. Additionally, JCSA may obtain an annual
average of 4 to 5 mgd of treated water from NNWW. Beyond 2010,
JCSA plans to expand its service area with the construction of an
eighth CWS to be supplied by two new wells.

Table 1-3: 2007 James City Service Authority Publicly-Owned
Community Water Systems

Water System W-Ii—;tj:asfarlm(i::;?j) Prli)::scetison Finished Water
Central System 8.830 0.960 7.870
Glenwood Acres 0.010 0.00 0.010

Kings Village 0.015 0.00 0.015

Racefield 0.019 0.00 0.019

The Retreat 0.023 (draft permit) 0.00 0.023

Ware Creek Manor 0.013 0.00 0.013

Wexford Hills 0.032 0.00 0.032

JCSA Systems Total 8.942 0.960 7.982
NNWW Contract 4.0t05.0

Existing Sources - Peninsula Sub-Region

James City County: Privately-Owned Community Water
Systems

There are four privately-owned CWSs in James City County. The
smallest system serves 35 people; the largest serves 200 people.
Three of the four private systems are located within the service area
of the JCSA’s public CWSs (see Map 1-7). Only one system,
Greensprings Mobile Village, is outside JCSA’s service area.
Shodon Mobile Estates is the only system that has a DEQ Ground
Water Withdrawal Permit. The VDH has limited information about
the other three systems. All of the wells in the privately-owned
systems were determined to have a high susceptibility to
contamination by the VDH SWAP evaluations (February 15, 2006).

e Shodon Mobile Estates: The system serves about 150 people.
There are 2 wells at depths of 283 and 298 feet, which
correspond to the Chickahominy-Piney Point aquifer. The total
permitted withdrawal is 10,000 gallons per day (0.010 mgd).

e Brooks Duplexes: The system serves 35 people. There is 1 well
with a depth of 463 ft. The VDH system capacity is
3,333 gallons per day (0.003 mgd).

¢ Greensprings Mobile Village: The system serves about
200 people. There are two wells but the depths are not known.
The VDH system capacity is 34,400 gallons per day
(0.034 mgd). The system capacity is three times higher than the
threshold requiring a DEQ Ground Water Withdrawal Permit
(0.1 mgd). The system does not have a permit and may not
require one if actual withdrawals are less than 0.01 mgd.

e Heath Mobile Homes: The system serves approximately
40 people. There is 1 well with a depth of 290 feet. The VDH
system capacity is 15,000 gallons per day (0.015 mgd). The
system capacity is higher than the threshold requiring a DEQ
Ground Water Withdrawal Permit (0.1 mgd). The system does
not have a permit and may not require one if actual withdrawals
are less than 0.01 mgd.
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James City County: Self-Supplied Water Systems

There are approximately 7,224 people in James City County that are
served by private wells at their residence. Private well withdrawals
from various aquifers are estimated to be as follows (Pope, USGS,
2007): 11% Yorktown-Eastover Aquifer, Piney Point Aquifer (28%),
Aquia Aquifer (47%), and Potomac Aquifer (14%).

A list of businesses with wells withdrawing less than 300,000 gallons
per month is included in Appendix A. Most of the residential use is
located outside a publicly-owned CWS.

In 2007, 6 self-supplied users in James City County reported
withdrawals of more than 300,000 gallons of water per month for
non-agricultural purposes (see Table 1-4). Two of the users withdraw
surface water, and four users withdraw groundwater. The following
list describes the six large self-supplied users.

e BASF Corporation: Facility has been closed as of July 2010,
however, the DEQ Ground Water Withdrawal Permit remains
active. Water was formerly used in manufacturing of acrylic

Existing Sources - Peninsula Sub-Region

fibers. The 5 wells are between 510 and 545 feet deep,
corresponding to the Potomac aquifer.

e Busch Gardens Williamsburg: Withdraws groundwater for
water rides and irrigation. The system’s 2 wells are
approximately 530 feet deep, corresponding to the Potomac
aquifer.

¢  QOutdoor World Campground: Withdraws groundwater to
provide potable water to campers.

¢ Kingsmill Golf Course: Withdraws surface water for irrigation
from three private ponds.

e Two Rivers Country Club: Withdraws groundwater for
irrigation.

e VWilliamsburg National Golf Courses: Withdraw surface water
for irrigation from Powhatan Creek.

Busch Gardens Williamsburg, Colonial Golf Course, and
Williamsburg Pottery Factory have reported withdrawals over

Table 1-4: 2007 Non-Agricultural Self-Supplied Use > 300,000 gallons/month in James City County

Groundwater Withdrawal

Water User Name Source Water Type of Use Within PWS Service Area Pemitx (mgd)
BASF Corporation' Groundwater Manufacturing Yes 3.55
Busch Gardens Williamsburg' Groundwater Commercial Yes 0.13
Outdoor World Campground Groundwater Commercial No Application submitted
Kingsmill Golf Course! Busch Garde;isngL:nl:i; z\;anrjham‘s Pond, cemmereal Yes NA
Two Rivers Country Club Groundwater Commercial Yes 0.20
Williamsburg National Golf Course Powhatan Creek Commercial Yes NA

*Total Permitted Withdrawal

! System is physically located within the portion of James City County served by Newport News Waterworks, not James City Service Authority.

NA =Not Applicable
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300,000 gallons per month for at least one year from 2002-2009, but
did not exceed the threshold in 2007. The Williamsburg Pottery
Factory has a DEQ Ground Water Withdrawal Permit for 0.018 mgd.
All of the systems are located within the JCSA’s service areas except
the Colonial Golf Course.

There are no reported withdrawals of more than 300,000 gallons of
water per month for agricultural purposes.

City of Williamsburg: Publicly-Owned Community Water
Systems

The City of Williamsburg operates a CWS which provides water to
approximately 13,800 people. The service area includes the city and
the Camp Peary military installation (see Map 1-8). Williamsburg’s
source water includes Waller Mill Reservoir, a deep well, and raw or
treated water purchases from Newport News Waterworks.

Waller Mill Reservoir is located at the border of Williamsburg and
York County. The drainage area is approximately seven square miles
and the available storage is 1,500 million gallons of raw water. The
City’s 500-ft deep well is located adjacent to the reservoir.
Williamsburg has a DEQ Ground Water Withdrawal Permit for
707,000 gallons per day (0.71 mgd). The City’s permit renewal
application, submitted prior to 2005, is being processed by DEQ.

The HRPDC SWAP (August 2002) found that Waller Mill Reservoir
has a high susceptibility to contamination and that Williamsburg’s
well has a low susceptibility to contamination. The available water
supply of the Williamsburg conjunctive system was evaluated by a
private consultant in 2007. The system yield is 5.14 mgd of raw
water. The analysis included the reservoir, permitted groundwater
withdrawals, and a maximum purchase of 2 mgd of raw water from
Newport News Waterworks.

Existing Sources - Peninsula Sub-Region

City of Williamsburg: Privately-Owned Community Water
Systems

No privately-owned CWSs are located in the City of Williamsburg.
The city formerly provided treated water to two privately-owned
CWSs located in York County. In August 2009, the residential
subdivisions of Hubbards Lane and Queens Lake began purchasing
water from Newport News Waterworks.

Map 1-8: Williamsburg Service Area and Self-Supplied Users
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City of Williamsburg: Self-Supplied Water Systems

There are no self-supplied residences in the City of Williamsburg.
All residential water use is supplied by the publicly-owned CWS.
Some commercial uses have private wells. A list of businesses with
wells withdrawing less than 300,000 gallons per month is included in
Appendix A.

In 2007, 2 self-supplied users in Williamsburg reported withdrawing
more than 300,000 gallons of water per month for non-agricultural
purposes. The Golden Horseshoe Golf Course withdraws irrigation
water from a well screened in the Potomac aquifer and two on-site
ponds. Colonial Williamsburg has a DEQ Ground Water Withdrawal
Permit to withdraw 1.844 mgd from the Potomac aquifer. Colonial
Williamsburg uses the groundwater as cooling water for chillers and
heat pumps. All of these self-supplied users are located within the
service area of the Williamsburg water system. There are no reported
withdrawals of more than 300,000 gallons of water per month for
agricultural purposes.

Middle Peninsula

Gloucester County: Publicly-Owned Community Water
Systems

Gloucester County operates a CWS which provides water to
approximately 12,700 people. The service area primarily runs along
Route 17 with many customers in the center of the county and a few
neighborhoods in the southern portion of the county. The county has
identified expansion areas that would significantly increase the
service area of the publicly-owned CWS. The expansion area is
shown on Map 1-9 as the hatched area.

Existing Sources - Peninsula Sub-Region

Map 1-9: Gloucester County Service Area and Privately-Owned

Community Water Systems
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Gloucester’s source water includes Beaverdam Reservoir and two
deep wells which yield brackish water that must be treated by reverse
osmosis to reduce salinity. Beaverdam Reservoir is located in the
central portion of Gloucester County. The drainage area is
approximately 24 square miles and the storage available for water
supply is 5 million gallons of raw water. The 2 wells are between
1500 and 1600 feet deep. Gloucester County is not within the
Eastern Virginia GWMA, so a DEQ Ground Water Withdrawal
Permit is not required for the wells.

The HRPDC SWAP (August 2002) found that Beaverdam Reservoir
has a high susceptibility to contamination and that Gloucester’s wells
have a low susceptibility to contamination.

The water system’s yield is 4.0 mgd of raw water and 3.5 mgd of
treated water. The analysis of the available water supply included the
reservoir, groundwater withdrawals, and limitations of the reverse
osmosis treatment plant.

Gloucester County: Privately-Owned Community Water
Systems

There are three privately-owned CWSs in Gloucester County. The
systems are not located within the service area of the public CWS.
All of the wells in the privately-owned systems were determined to
have a high susceptibility to contamination by the VDH SWAP
evaluations (February 16, 2006).

e Laurelwood Estates Trailer Park: The system serves about
175 people. There are two wells at depths of 619 and 670 feet,
which corresponds to the Potomac aquifer. The VDH permitted
system capacity is 30,000 gpd (0.030 mgd).

e R&L Trailer Park: The system serves 45 people. There are
two wells at depths of 109 and 119 feet, which corresponds to
the Yorktown-Eastover aquifer. The VDH system capacity is
6,300 gallons per day (0.006 mgd).

Existing Sources - Peninsula Sub-Region

e Waterview Mobile Home Park: The system serves about
80 people. There are three wells but only two in service. The
depths of the active wells are 88 and 80 feet, corresponding to
the Yorktown-Eastover aquifer. The VDH system capacity is
10,400 gallons per day (0.010 mgd).

Gloucester County: Self-Supplied Water Systems

There are approximately 23,000 people in Gloucester County that
rely on private wells at their residences to provide potable water.
Withdrawals in the county are primarily from shallow aquifers:
Yorktown-Eastover Aquifer (94%) and the Piney Point Aquifer (6%)
(Pope, USGS, 2007). A list of businesses with wells withdrawing
less than 300,000 gallons per month is included in Appendix A.
There are no reported withdrawals of more than 300,000 gallons of
water per month for non-agricultural or agricultural purposes.

Photo: Beaverdam Reservoir, HRPDC
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